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SECTION 00 11 13
ADVERTISEMENT FOR BIDS
FROM:
Town of Montgomery, herein called the owner, invites:

Single Prime Contract for the construction of:
          Town of Montgomery Police Department
          106 Bracken Road, Montgomery, NY 12549

The Project consists of the new construction of a steel framed police station at the above address.

I. First Floor: 6,597 S.F. Police Station
II. Second Floor: 1,881 S.F. offices, mechanical room, storage and conference room
III. General Code Data:

1. Occupancy Classification:
Police Station: B
Records / Storage: S-1
Equipment Rooms: U

2. Construction Classification: Type IIB
IV. Structure:

1. Footings/Foundation: Spread footings over compacted soil
2. 1st floor slab: concrete slab on grade
3. 2nd floor: steel frame
4. Roof: EPDM w/metal roof @ canopies
5. General: Steel frame with ACM and masonry veneer facade

V. Egress
1. 1st Floor: Doors to grade or exterior stair; accessible - 100%
2. 2nd Floor: Exit access stair to first floor, not accessible

VI. Additional Construction Documents
1.  Specification Book
2.  Geotechnical Report
3.  ComCheck

The project Substantial Completion date must be September 30, 2026, and the Final
completion date must be October 31, 2026.

In accordance with New York State General Municipal Law, the Owner seeks bid for:
Contract No. 1 - General Construction

All under seal bids on the Bid Form provided shall be presented to the Owner's Designated
Representative by the bidders or their agents on May 14, 2025, at 2:00 PM in the Office of the
Town Clerk, Tara Sickles, Town Hall, 110 Bracken Road, Montgomery, New York 12549; at
which time they will be publicly opened and read. Bid Submissions must be in accordance with 00
21 13 Instructions to Bidders.

A walk through is scheduled for 10:00 AM, April 14, 2025, at the Town Hall, located at:
110 Bracken Road, Montgomery, New York 12549

The plans and specifications may be examined / obtained at the Town of Montgomery, NY Town
Hall, between the hours of 8:30 a.m. and 4:30 p.m., Monday through Thursday, and between the
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hours of 8:30 a.m. and 12:00 p.m.; starting on Monday, March 31, 2025. A bid deposit of ($100.00)
payable to Town of Montgomery, NY by cash, certified check or money order is required to obtain
physical copies of the documents. Physical documents can also be examined / obtained at Printeks
Reprographics, Inc.; 25 Wallkill Avenue, Montgomery, New York, 12549, between the hours of 8:00
a.m. and 4:30 p.m. There shall be a ($100.00) refund for one full set of Bid Documents returned
complete, undamaged, unmarked and reusable, within thirty (30) days following the award of the
contract covered by such bid documents or the rejection of the bid. Failure to comply will result in
forfeiture of deposit.

Electronic copies of the documents are available upon request.
Attention is called to Section 01 32 16 "Construction Progress Schedule":

"Within 10 days after date of Agreement, submit preliminary schedule defining planned
operations for the first 60 days of Work, with a general outline for remainder of Work.

The contractor will identify all long lead items and incorporate such items into the
Critical Path.   Long lead items that must be identified include, but are not
necessarily limited to, the Electrical Switch Gear, Generator, Transfer Switch,
HVAC Equipment for possible expedited purchase."

All technical questions, comments and inquiries should be directed to Jason T. Anderson Architect,
P.C. dba ADG Architects (Attn: Sunny Adams, Project Manager) at telephone number (845) 294-
2724 or email SA@ADGarchitect.com and CC: Valdete Cenelia, email VC@ADGarchitect.com.

The Contractor shall be required to provide Performance and Payment Bonds, each equal to 100%
of the Contract amount and insurance coverages as specified in the Contract Documents, with the
Owner, Architect and/or their Consultants named as additionally insured, and prior to final payment,
a one-year Maintenance Bond against any defects in workmanship or materials in an amount equal
to 10% of the Contract Price at Substantial Completion.

All bid security, whether they be bonds or certified checks, shall be made in favor without condition
to Town of Montgomery, NY which check, or bond, may be forfeited should the successful bidder
fail to enter into a contract with the Owner. The successful bidder shall be required to comply with
the provisions of the most recent New York State Prevailing Wage and Wicks Law, Federal
Regulations. The current prevailing wage schedule at the time of this bid request is attached.
Additional information can be obtained at the New York State Department of Labor, Bureau of
Public Work at (518) 485-5696. Please note that certified payrolls must be submitted with all
invoices. Invoices will not be processed if the certified payroll is not provided. The Contractor must
comply with all applicable Federal and State regulations as described in the bid documents. Sales
Tax Exempt: The Contractor should not include any amount in his bid price, in accordance with the
Instructions to Bidders attached herein. The Owner accepts no responsibility for any bids prior to
their presentation at the date and hour indicated for formal opening. No bids will be accepted after
the hour named.

Sales Tax Exempt: The Contractor should not include any amount for sales tax in bid price, in
accordance with the Instructions to Bidders.

The Owner accepts no responsibility for any bids prior to their presentation at the date and hour
indicated for formal opening. No bids will be accepted after the hour named.

Bid Bond or a Cashier's Check issued by a responsible surety, bank or trust company acceptable to
the Owner (collectively, "Bid Security"), payable to the Owner, Town of Montgomery, NY, signed
and sealed by the principal (Contractor) and surety. The Bid Security shall be in the amount of
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FIVE PERCENT (5%) of the Bid Price.

Attention is called to the fact that not less than the minimum salaries and wages as set forth in the
specifications, or the latest revision thereof, must be paid on this project. The Contractor’s and their
Sub-Contractor’s must comply with the “Equal Opportunity for Employment” requirements as
promulgated by the Federal and State governments as described in the bid documentation.

This is a public works project subject to the Prevailing Wage Schedule for an Article 8 public works
project; see section 00 21 13 for instructions on how to obtain a copy of the most current schedule
and PRC number.

The Bidder is advised that the Town has elected to enter into a Project Labor
Agreement (PLA), therefore, the project will be bid out under s single prime contract
subject to the requirements of N.Y. Labor Law Section 222 - "Project Labor
Agreements".

OSHA Legislation: Chapter 282 of the Laws of 2007, codified as Labor Law 220-h;
Effective July 18, 2008: OSHA 10-hour Construction Safety and Health Course-S1537-A. This
provision is an addition to the existing previling wage rate law, Labor Law:

This provision is an addition to the existing prevailing wage rate law, Labor Law 220, section
220-h.
This provision requires that all public work projects of at least $250,000.00, all laborers,
workers and mechanics working on the site be certified as having successfully completed the
OSHA 10-hour construction safety and health course.
The intent of this provision is to require that all employees of public work contractors, required
to be paid prevailing rates, receive such training "prior to the performing any work on the
contract."

Bidders may not withdraw their respective bids for a period of sixty (60) days after receipt of same
by the Owner.
Based on the specifications, the Owner reserves the right to reject any and all bids, to waive
informalities, and to award the contract in a manner deemed in the best interest of the Owner.

ADDITIONAL BIDDING REQUIREMENTS ARE INCLUDED IN THE INSTRUCTIONS TO
BIDDERS

By the direction of Town of Montgomery, NY.
The Owner reserves the right to accept or reject any or all offers.
Owner reserves the right to require clarification from offerors for purposes of assuring a full
understanding of responsiveness to the solicitation requirements.
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SECTION 00 21 13
INSTRUCTIONS TO BIDDERS
SUMMARY
DOCUMENT INCLUDES

Invitation
Bid Submission
Work Identified in Contract Documents
Contract Time

Bid Documents and Contract Documents
Definitions
Contract Documents Identification
Availability
Examination
Inquiries/Addenda
Product/Assembly/System Substitutions

Site Assessment
Site Examination
Pre-bid Conference

Qualifications
Qualifications
Prequalification
Subcontractors/Suppliers/Others

Bid Submission
Bid Depository
Submission Procedure
Bid Ineligibility

Bid Enclosures/Requirements
Security Deposit
Consent of Surety
Performance Assurance
Insurance
Bid Form Requirements
Fees for Changes in the Work
Bid Form Signature
Additional Bid Information
Selection and Award of Alternates

Offer Acceptance/Rejection
Duration of Offer
Acceptance of Offer

RELATED DOCUMENTS
Document 00 43 23 - Alternates Form.
Document 00 43 27 - Separate Prices Break-Out Form.
Document 00 73 00 - Supplementary Conditions:

INVITATION
BID SUBMISSION

Offers will be opened publicly immediately after the time for receipt of bids.
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The Bidder is advised that the Town has elected to enter into a Project Labor Agreement (PLA),
therefore, the project will be bid out under s single prime contract subject to the requirements of
N.Y. Labor Law Section 222 - "Project Labor Agreements".

This is a public works project subject to the Prevailing Wage Schedule for an Article 8 public
works project. A Prevailing Wage Case Number PRC #2024015253  has been  assigned assigned to
the schedule(s) for this project containing the current schedule(s) of the prevailing wage rates and
prevailing hourly supplements for the project referenced above. The Contractor is required to
comply with all applicable wage rates and applicable General Provisions of Laws Covering Workers
on Public Work Contracts attached to the prevailing wage schedule.  A copy of the Prevailing Wage
Schedule and General Provisions can be obtained at the NYS Department of Labor .

NOTICE: The schedule is effective from July 2024 through June 2025. All updates,
corrections, posted on the 1st business day of each month, and future copies of the annual
determination are available on the Department's website www.labor.ny.gov.  Updated PDF
copies of your schedule can be accessed by entering your assigned PRC# at the proper
location on the website.

INTENT
The intent of this Bid request is to obtain an offer to perform work to complete a New Town of
Montgomery Police Station  located at 106 Bracken Road, Montgomery, New York  for a Stipulated
Sum  contract, in accordance with the Contract Documents.
The Town of Montgomery is a public body and governed by the New York Freedom of Information
Act. Documents submitted to the Town relating to this Request for Quote are subject to
requirements of the Freedom of Information Act and may be deemed public records.

CONTRACT TIME
Perform the Work within the time stated in Section 01 10 00 - Summary.
The bidder, in submitting an offer, accepts the Contract Time period stated for performing the Work.
 The completion date in the Agreement shall be the Contract Time added to the commencement
date.  The bidder may suggest a revision to the Contract Time with a specific adjustment to the Bid
Amount.

BID DOCUMENTS AND CONTRACT DOCUMENTS
DEFINITIONS

Bid Documents: Contract Documents supplemented with Invitation To Bid, Instructions to Bidders,
Information Available to Bidders, Bid Form Supplements To Bid Forms and Appendices identified.

AVAILABILITY
Deposit will be refunded if Bid Documents are returned complete, undamaged, unmarked and
reusable, within thirty (30) days following the award of the contract convered by such plans and
specifications or the rejection of the bid.  Failure to comply will result in forfeiture of deposit.
Bid Documents are made available only for the purpose of obtaining offers for this project.  Their
use does not grant a license for other purposes.

EXAMINATION
Bid Documents may be viewed at the office of Town of Montgomery which is located at 110
Bracken Road, Montgomery, New York 12549.
Bid Documents may also be viewed at the office of Printeks, which is located at 25 Wallkill Ave,
Montgomery, NY.
Upon receipt of Bid Documents verify that documents are complete. Notify Architect should the
documents be incomplete.

http://www.labor.ny.gov/
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Immediately notify Architect upon finding discrepancies or omissions in the Bid Documents.
INQUIRIES / ADDENDA

Direct questions to Jason T. Anderson Architect, P.C., dba ADG Architects ; Sunny Adams, Project
Manager, email: SA@ADGarchitect.com , cc: Valdete Cenalia, email: VC@adgarchitect.com;
Phone: 845-294-2724.
Addenda may be issued during the bidding period.  All Addenda become part of Contract
Documents.  Include resultant costs in the Bid Amount.
Verbal answers are not binding on any party.
Clarifications requested by bidders must be in writing not less than 7  days before date set for
receipt of bids.  The reply will be in the form of an Addendum, a copy of which will be forwarded to
known recipients .

PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS
General Requirements for Substitution Requests:
Substitution Request Form:
Review and Acceptance of Request:
In submission of substitutions to products specified, bidders shall include in their bid all changes
required in the work and changes to Contract Time and Contract Sum to accommodate such
substitutions. A later claim by the bidder for an addition to the Contract Time or Contract Sum
because of changes in work necessitated by use of substitutions shall not be considered.

SITE EXAMINATION
Examine the project site before submitting a bid.
The bidder is required to contact Architect  at the following email address and phone number in
order to arrange a date and time to visit the project site: Sunny Adams Project Manager, email:
SA@ADGarchitect.com; cc: Valdete Cenalia, e-mail: VC@ADGarchitect.com; 845-294-2724 .

PREBID CONFERENCE
A bidders conference has been scheduled for 10:00  a.m. on Thursday, the TBD day of TBD at the
location of 106 Bracken Road , Montgomery, New York.
All general contract bidders and suppliers are invited.
Representatives of Architect will be in attendance.
Summarized minutes of this meeting will be circulated to attendees.  These minutes will not form
part of Contract Documents.
Information relevant to the Bid Documents will be recorded in an Addendum, issued to Bid
Document recipients.

QUALIFICATIONS
EVIDENCE OF QUALIFICATIONS

To demonstrate qualification for performing the Work of this Contract, bidders will be requested to
submit AIA A305 - 2020 Contractor's Qualification Statement, including Exhibits A - E.
Contractors are required to provide proof of registration as required by Labor Law Section 220-i as
a minimum qualification and that failure to provide proof of registration will disqualify a bidder.
Bidders attention is called to State of New York Labor Law Section 220-I Chapter 31, Article 8:

§ 220-i. Registration system for contractors and subcontractors.
§ 220-i (6) Prohibits contractors from bidding on public work and subcontractors from
commencing work unless the contractor or subcontractor is registered with NYSDOL. This
section requires contractors to submit their Certificate of Registration with their bid
materials.
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SUBCONTRACTORS/SUPPLIERS/OTHERS
Owner reserves the right to reject a proposed subcontractor for reasonable cause.
Refer to General Conditions and NYS Labor Law 220.

All subcontractors must be registered as required by Labor Law Section 220-I before
commencing work on a covered project.

BID SUBMISSION
SUBMISSION PROCEDURE

Bidders shall be solely responsible for the delivery of their bids in the manner and time prescribed.
Double Envelope: Insert the closed and sealed Bid Form envelope plus requested security deposit,
qualification forms and all other forms identified on the Bidder's Checklist in a large opaque
envelope, and label this envelope with bidder's name, project name and Owner's name.
Improperly completed information, irregularities in security deposit, may be cause not to open the
Bid Form envelope and declare the bid invalid or informal.
An abstract summary of submitted bids will be made available to all bidders following bid opening.

BID INELIGIBILITY
Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain
arithmetical errors, erasures, alterations, or irregularities of any kind, will, at the discretion of the
Owner, be declared unacceptable.
Bid Forms, Appendices, and enclosures improperly prepared will , at the discretion of Owner , be
declared unacceptable.

BID ENCLOSURES/REQUIREMENTS
SECURITY DEPOSIT

Bids shall be accompanied by a security deposit as follows:
Bid Bond of a sum no less than 5 percent of the Bid Amount  on AIA A310 Bid Bond Form .

Endorse the Bid Bond in the name of the Owner  as obligee, signed and sealed by the principal
( Contractor ) and surety.
The security deposit will be returned after delivery to the Owner of the required Performance and
Payment Bond(s) by the accepted bidder.
Include the cost of bid security in the Bid Amount.
After a bid has been accepted, all securities will be returned to the respective bidders and other
requested enclosures.
The successful contractor will be required to furnish the following bonds:

    a.      A payment bond in an amount equal to the contract price.
    b.      A performance bond in an amount equal to the contract price.

If no contract is awarded, all security deposits will be returned.
CONSENT OF SURETY

Submit with the Bid: Attachment "Consent of Surety" .
Power of Authority for Attorney-in-Fact must be attached to Consent of Surety document.

INSURANCE
Provide an executed "Undertaking of Insurance" on a standard form provided by the insurance
company stating their intention to provide insurance to the bidder in accordance with the insurance
requirements of Contract Documents - See Section 01 30 00 Administrative Requirements and AIA
Document A201 - 2017 General Conditions of the Contract for Construction for insurance limits and
indemnification.
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BID FORM REQUIREMENTS
Complete all requested information in the Bid Form and Appendices.
Sales and Use Tax Exemption

(1) State and local sales tax on construction materials required for construction shall not be
included in the Bid.
(2) Owner is exempt from payment of Sales and Compensating Use Taxes of the State of
New York on all materials sold to it, used on or for the project pursuant to the provisions of
the Contract Documents.
(3) There is no exemption from the sales or use tax on charges to a Contractor or
subcontractor for the lease or purchase of supplies, equipment, tools, etc. used by him for the
completion of the Work included in his Contract and, therefore, should be included in his Bid.
(4) Contractor(s), at the request of the Owner, shall furnish the Owner with such bills of sale
and other instruments as may be required by it, properly executed, acknowledged and
delivered, assuring to it title to such materials free of encumbrances and the Contractor shall
mark or otherwise identify all such materials as the property of the Owner.
(5) Contractor(s), in order to purchase materials and services exempt from sales tax, shall
give their suppliers and subcontractors a properly completed Contractor Exempt Purchase
Certificate.

BID FORM SIGNATURE
The Bid Form shall be signed by the bidder, as follows:

Sole Proprietorship: Signature of sole proprietor in the presence of a witness who will also
sign.  Insert the words "Sole Proprietor" under the signature.  Affix seal.

Partnership: Signature of all partners in the presence of a witness who will also sign.  Insert
the word "Partner" under each signature.  Affix seal to each signature.

Corporation: Signature of a duly authorized signing officer(s) in their normal signatures.
 Insert the officer's capacity in which the signing officer acts, under each signature.  Affix the
corporate seal.  If the bid is signed by officials other than the president and secretary of the
company, or the president/secretary/treasurer of the company, a copy of the by-law
resolution of their board of directors authorizing them to do so must also be submitted with
the Bid Form in the bid envelope.

Joint Venture: Each party of the joint venture shall execute the Bid Form under their
respective seals in a manner appropriate to such party as described above, similar to the
requirements of a Partnership.

NON-COLLUSIVE BIDDING CERTIFICATION
In accordance with Section 139-d of the State Finance Law and paragraph 7 of Appendix A
(Standard Clauses for NYS Contracts), the bidder hereby affirms, under penalty of perjury:
By submission of this bid, each bidder and each person signing on behalf of any bidder certifies,
and in the case of a joint bid, each party thereto certifies as to its own organization, under penalty
of perjury, that to the best of his knowledge and belief:

(1) The prices in this bid have been arrived at independently, without collusion, consultation,
communication, or agreement, for the purpose of restricting competition, as to any matter
relating to such prices with any other bidder or with any competitor;
(2) Unless otherwise required by law, the prices which have been quoted in this bid have not
been knowingly disclosed by the bidder and will not knowingly be disclosed by the bidder
prior to opening, directly or indirectly, to any other bidder or to any competitor; and
(3) No attempt has been made or will be made by the bidder to induce any other person,
partnership or corporation to submit or not to submit a bid for the purpose of restricting
competition.
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A BID SHALL NOT BE CONSIDERED FOR AWARD, NOR SHALL ANY AWARD BE MADE
WHERE (1), (2), (3) ABOVE HAVE NOT BEEN COMPLIED WITH; PROVIDED HOWEVER,
THAT IF IN ANY CASE THE BIDDER(S) CANNOT MAKE THE FORGOING CERTIFICATION,
THE BIDDER SHALL SO STATE AND SHALL FURNISH BELOW A SIGNED STATEMENT
WHICH SETS FORTH IN DETAIL THE REASONS THEREFORE:

SEXUAL HARASSMENT PREVENTION CERTIFICATION
New York State Finance Law § 139-l:

Pursuant to New York State Finance Law § 139-l, every bid made on or after January 1, 2019
to the State or any public department or agency thereof, where competitive bidding is
required by statute, rule or regulation, for work or services performed or to be performed or
goods sold or to be sold, and where otherwise required by such public department or agency,
shall contain a certification that the bidder has and has implemented a written policy
addressing sexual harassment prevention in the workplace and provides annual sexual
harassment prevention training to all of its employees. Such policy shall, at a minimum, meet
the requirements of New York State Labor Law § 201-g:  

https://www.nysenate.gov/legislation/laws/LAB/201-G. New York State Labor Law §
201-g provides requirements for such policy and training and directs the Department of
Labor, in consultation with the Division of Human Rights, to create and publish a model
sexual harassment prevention guidance document, sexual harassment prevention
policy and sexual harassment prevention training program that employers may utilize to
meet the requirements of New York State Labor Law § 201-g. The model sexual
harassment prevention policy, model sexual harassment training materials, and further
guidance for employers, can be found online at the following URL:
https://www.ny.gov/combating-sexual-harassment-workplace/employers RFP 2020-26
Automated System for Victim Notification Page 29

Pursuant to New York State Finance Law § 139-l, any bid by a corporate bidder containing
the certification required above shall be deemed to have been authorized by the board of
directors of such bidder, and such authorization shall be deemed to include the signing and
submission of such bid and the inclusion therein of such statement as the act and deed of the
bidder.

If the Bidder cannot make the required certification, such Bidder shall so state and shall
furnish with the bid a signed statement that sets forth in detail the reasons that the Bidder
cannot make the certification. After review and consideration of such statement, DOCCS may
reject the bid or may decide that there are sufficient reasons to accept the bid without such
certification (See Section 00 43 32).

ADDITIONAL BID INFORMATION
Submit the following Supplements concurrent with bid submission:

Document 00 43 23 - Alternates Form:  Include the cost variation to the Bid Amount
applicable to the Work described in Section ________.
Document 00 43 27 - Separate Prices Break-Out Form:  Include a listing of separate
prices as specifically requested in the Contract Documents.

SELECTION AND AWARD OF Alternates
Bids will be evaluated on the total of the base bid price and all of the Alternates.  After
determination of the successful bidder, consideration will be given to which Alternates will be
included in the Work.

OFFER ACCEPTANCE/REJECTION
DURATION OF OFFER
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Bids shall remain open to acceptance and shall be irrevocable for a period of sixty (60) days
after the bid closing date.

ACCEPTANCE OF OFFER
Owner reserves the right to accept or reject any or all offers.
After acceptance by Owner , Owner, or Architect  on behalf of Owner , will issue to the
successful bidder a written Bid Acceptance .
Owner reserves the right to require clarification from offerors for purposes of assuring a full
understanding of responsiveness to the solicitation requirements.

RIGHT OF REJECTION BY THE TOWN
The Town reserves the right to reject any and all bids and to waive any informality in a bid
when to do so would be to the advantage of the Town or its taxpayers. Bids that contain
conditions or limitations to the requirements set forth in the bid documents may be
considered non-responsive and rejected. The Town may refuse a contract to any Contractor
who, in connection with any previous contract with the Town, has failed in any respect to
comply with the term of any obligation, including but not limited to, any guarantee. The Town
may also refuse a contract to any Contractor whose former relations with the Town shall have
been of such an unsatisfactory nature, as determined by the Town, that the Town feels
justified in refraining from entering into any further business relations.   

END OF SECTION  00 21 13
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SECTION 00 40 90
 BIDDERS CHECKLIST
THE PROJECT:

TO:
Town of Montgomery
106 Bracken Road 

Montgomery, New York  12549 
DATE: ______________ (Bidder to enter date)

REQUIRED I.D. TITLE INITIALS
YES 00 40 90 BIDDERS CHECKLIST
YES 00 41 00 BID FORM
YES 00 43 00 STOCKHOLDER / PARTNERSHIP AFFIDAVIT
YES 00 43 22 UNIT PRICES FORM
YES 00 43 23 ALTERNATES FORM
YES 00 43 27 SEPARATE PRICES BREAKOUT FORM
YES 00 43 29 ACKNOWLEDGEMENT OF RECEIPT OF

ADDENDA

YES DOL FORM
PW-55

NYSDOL CERTICIATE OF REGISTRATIONS 
(PRIME CONTRACTOR AND ALL SUB-
CONTRACTOR(S) BIDDING ON PROJECT)

YES 00 43 30 NON-COLLUSIVE BIDDING CERTIFICATION
YES 00 43 32 SEXUAL HARASSMENT CERTIFICATION FORM
YES 00 43 41 IRAN DIVESTMENT CERTIFICATION

YES 00 49 50 DISCLOSURE OF PRIOR NON-RESPONSIBILITY
DETERMINATIONS

YES AIA A305 CONTRACTORS QUALIFICATIONS STATEMENT
WITH ALL SUPPORTING EXHIBITS

YES AIA A310 BID BOND

YES AIA G715
SUPPLEMENTAL ATTACHEDMENT FOR ACORD
CERTIFICATE OF INSURANCE 25 WITH
DECLARATION PAGE

SIGNATURE(S)

____________________________________________________________________________
(Bidder - print the full name of your firm)

____________________________________________________________________________
(Authorized Signature)

____________________________________________________________________________
(Print Authorized signing officer, Title)
(Seal)
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SECTION 00 41 00
BID FORM
THE PROJECT AND THE PARTIES
TO:

Town of Montgomery
110 Bracken Road, Montgomery, New York 12549
Montgomery, New York12549

FOR:
Project:  Town of Montgomery Police Station

DATE: ______________ (Bidder to enter date)
SUBMITTED BY:  (Bidder to enter name and address)

Bidder's Full Name _________________________
Address _________________________
City, State, Zip_________________________

OFFER
Having examined the Place of The Work and all matters referred to in the Instructions to Bidders
and the Bid Documents prepared by Jason T. Anderson Architect, P.C. dba Andereson Design
Group  for the above mentioned project, we, the undersigned, hereby offer to enter into a Contract
to perform the Work for the Sum  of:
________________________________________________________________________
_________________________________________________________  dollars
($______________________), in lawful money of the United States of America.
We have included the required security deposit as required by the Instruction to Bidders.
We have included the required performance assurance bonds in the Bid Amount as required by the
Instructions to Bidders.
Town of Montgomery is a Sales Tax exempt governmental entity. Under Chapter 513 of the Laws
of New York 1974, all materials and supplies sold to a Contactor and which are to become an
integral, component part of a structure, building or real property owned by an exempt organization
are exempt from the payment of New York State Sales or compensatory use taxes. Therefore, by
signing below, we certify that no amount in this bid price includes price to cover sales taxes.
The Contractor expressly acknowledges that all costs, expenses and applicable taxes for materials
and services that it is required to supply and perform hereunder are included in the Contract
Price.  Owner is a subdivision of the State of New York and is exempt from taxation.  Owner is not
required to pay sales taxes.  Owner shall provide municipal determination letter, or will be required
to reimburse Contractor for all costs and penalties incurred as a result of not doing so or not being
exempt from sales tax.

ACCEPTANCE
This offer shall be open to acceptance and is irrevocable  for sixty days from the bid closing date.
If this bid is accepted by Owner within the time period stated above, we will:

Execute the Agreement within seven days of receipt of Notice of Award.
Furnish the required bonds within seven days of receipt of Notice of Award.
Commence work within seven days after written Notice to Proceed of this bid.

If this bid is accepted within the time stated, and we fail to commence the Work or we fail to provide
the required Bond(s), the security deposit shall be forfeited as damages to Owner by reason of our
failure, limited in amount to the lesser of the face value of the security deposit or the difference
between this bid and the bid upon which a Contract is signed.
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CONTRACT TIME
If this Bid is accepted, we will:
Complete the Work by the date set forth in the Standard Form of Agreement Between Owner and
Contractor and as agreed upon by all parties .

UNIT PRICES
We have included the required Unit Prices Form.

CHANGES TO THE WORK
When Architect establishes that the method of valuation for Changes in the Work will be net cost
plus a percentage fee in accordance with General Conditions, our percentage fee will be:

______ percent overhead and profit on the net cost of our own Work;
______ percent on the cost of work done by any Subcontractor.

On work deleted from the Contract, our credit to Owner shall be Architect-approved net cost plus
_________ of the overhead and profit percentage noted above.

ADDENDA
We have included the required Acknowledgement of Receipt of Addenda.  The modifications to the
Bid Documents noted have been considered and all costs are included in the Bid Sum.

BID FORM SIGNATURE(S)
The Corporate Seal of
____________________________________________
(Bidder - print the full name of your firm)
was hereunto affixed in the presence of:
____________________________________________
(Authorized signing officer, Title)
(Seal)
____________________________________________
(Authorized signing officer, Title)

If the Bid is a joint venture or partnership, add additional forms of execution for each member of
the joint venture in the appropriate form or forms as above.
END OF SECTION  00 41 00
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SECTION 00 43 00
STOCKHOLDER / PARTNERSHIP AFFIDAVIT
STATE OF ___________________________________

COUNTY OF _________________________________ ss:
______________________________ of the firm of ____________________________,
being sworn according to law on his oath deposes and says that:
I am authorized to make this affidavit on behalf of
_______________________________________________________________________________
(name of firm)

The following are the names and addresses of all stockholders or partners in the corporation or
partnership who own ten percent (10%) or more of its stock of any class, or of all individual partners
in the partnership who own a ten percent (10%) or greater interest therein.  If one or more such
stockholders or partners is itself a corporation or partnership, the stockholders holding ten percent
(10%) or more of that corporation's stock, or the individual partners owning ten percent (10%) or
greater interest in the partnership that shall also be listed accordingly.  This disclosure shall include
names and addresses of every non-corporate stockholder, and individual partner, exceeding the
ten percent (10%) ownership criteria.
I hereby certify that the following is the complete list (attach additional sheets as necessary) of all
stockholders and/or partners in the corporation(s)/partnership(s) with ten percent (10%) or greater
interest therein as set forth above.

_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
By: ___________________________________
Title: __________________________________
Subscribed and sworn to before me
this _______ day of ______________, 20____.
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SECTION 00 43 22
UNIT PRICES FORM

PARTICULARS
1.01 THE FOLLOWING IS THE LIST OF UNIT PRICES REFERENCED IN THE BID SUBMITTED BY:
1.02 (BIDDER) ________________________________
1.03 TO (OWNER ):  TOWN OF MONTGOMERY
1.04 DATED _________________ AND WHICH IS AN INTEGRAL PART OF THE BID FORM.
UNIT PRICE LIST
2.01 ADD FOR ROCK REMOVAL:  PRICE PER CUBIC YARD (SEE SECTION 31 2110)

( Words) (Figures)

( Words) (Figures)
END OF SECTION  00 43 22
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SECTION 00 43 23
ALTERNATES FORM
PARTICULARS
THE FOLLOWING IS THE LIST OF ALTERNATES REFERENCED IN THE BID SUBMITTED BY:
(Bidder) ____________________________________________________________________
TO (Owner ):  Town of Montgomery
Dated ________________ and which is an integral part of the Bid Form.
ALTERNATES LIST
THE FOLLOWING AMOUNTS SHALL BE ADDED TO OR DEDUCTED FROM THE BID AMOUNT.
 REFER TO SECTION 01 23 00 - Alternates.
ALTERNATE # 1: ADD $ __________________________________________

ALTERNATE # 2: ADD $ __________________________________________

ALTERNATE # 3: ADD $ _______________________________________________

ALTERNATE # 4: ADD / DEDUCT  $ _______________________________________

ALTERNATE # 5: ADD / DEDUCT $ _______________________________________

ALTERNATE # 6: ADD / DEDUCT $ ___________________________________________

ALTERNATE  # EC 1: ADD / (DEDUCT)  $ __________________________________

END OF SECTION  00 43 23
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SECTION 00 43 27
SEPARATE PRICES BREAK-OUT FORM
PARTICULARS
THE FOLLOWING IS THE LIST OF SEPARATE PRICES REFERENCED IN THE BID SUBMITTED BY:
(BIDDER) _______________________________________________
DATED _______________ AND WHICH IS AN INTEGRAL PART OF THE BID FORM.
BID BREAKDOWN:

General Construction
1 Bonds and Insurances
2 Division 01; General Conditions
3 Division 03; Concrete
4 Division 04; Masonry
5 Division 05; Metals
6 Division 06; Wood, Plastics and Composites

Division 06; Architectural Wood Casework
7 Division 07; Thermal and Moisture Protection
8 Division 07; Thermal and Moisture Protection: Cladding Support System;

Facade / Cladding
9 Division 07; EPDM Roofing, (including roof insulation)

10 Division 08; Openings (excluding Safety and Security Films as described
in alternates)

11 Division 08; Storefront and Curtainwall System (including glazing)
12 Division 09; Finishes
13 Division 10; Specialties (excluding Mobile Storage Shelving, Metal

Storage Shelving and Metal Lockers as described in alternates)
14 Division 12; Furnishings
15 Division 31; Earthwork

16 Divisions 32 & 33; Exterior Improvements, Utilities
17 Sub-total for General Construction:

Division 22 - Plumbing 
1 General Requirements
2 Domestic Water Piping
3 Drain, Waste and Vent
4 Pipe Insulation
5 Equipment
6 Fixtures
7 Gas Piping
8 Sub-total for Plumbing  

Division 23 - Heating, Ventilation and Air Conditioning 
1 General Requirements
2 Controls
3 Equipment
4 Ductwork
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5 Insulation
6 Registers and Grilles
7 Commissioning
8 Sub-total for HVAC

Divisions 26, 27 & 28 - Electrical, Communications and Alarm 
1 General Requirements
2 Wiring and Devices
3 Panelboards, Switches, Circuit Breakers
4 Automatic Transfer Switch
5 Lighting Fixtures
7 Low Voltage
6 Communications - Ring-Down Emergency Telephones

7 Electronic Safety & Security - Analog Addressable Fire Alarm System
(excluding ERCES as described in alternates)

8 Sub-total for Electrical, Communications and Alarm

PROJECT RECAP:
1 Sub-total for General Construction:
2 Sub-total for Plumbing:
3 Sub-total for HVAC:
4 Sub-total for Electrical, Communications and Alarm
4 TOTAL -- (must equal base bid):

END OF SECTION  00 43 27
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SECTION 00 43 29
ACKNOWLEDGEMENT OF RECEIPT OF ADDENDA FORM
PROJECT NAME:

Town of Montgomery Police Station
106 Bracken Road 

Montgomery 
New York 

OWNER:
Town of Montgomery

PROJECT CONSULTANTS:
Architect of Record:

Jason T. Anderson Architect, P.C. dba ADG Architects
Architecture + Planning + Interiors
Montgomery, New York

Structural Engineer:
E. D. Pons Associates, P.C.
Structural Engineers
Kingston, Pennsylvania

Mechanical / Electrical / Plumbing Engineer:
M/E Engineering
Engineering Consultants
Schenectady, New York

Civil Engineer:
Lanc & Tully
Engineering and Surveying, P.C.
Goshen, New York

Receipt is hereby acknowledged for the following addenda to the drawings and
specifications:

No. Description Date
  
  
 
 
 
  

CONTRACTOR:

_____________________________________________________
Name (Print)

_____________________________________________________
Title (Print)

_____________________________________________________
Name of Firm (Print)

_____________________________________________________
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Address (Print)

_____________________________________________________

______________________________________________________
City, State, Postal Code (Print)
_____________________________________________________
Signature
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SECTION 00 43 30
NON-COLLUSIVE BIDDING CERTIFICATION
PROJECT NAME:

Town of Montgomery Police Station
106 Bracken Road 

Montgomery 
New York 

OWNER:
     Town of Montgomery

110 Bracken Road, Montgomery, New York 12549
NON-COLLUSIVE BIDDING CERTIFICATION

A fully executed Non-Collusive Bidding Certification must be included at the time of bid submission
for the bid to be considered valid.
In accordance with Section 139-d of the State Finance Law and paragraph 7 of Appendix A
(Standard Clauses for NYS Contracts), the bidder hereby affirms, under penalty of perjury:
By submission of this bid, each bidder and each person signing on behalf  of  any  bidder  certifies,
 and in the case of a joint bid each party thereto certifies as to its own  organization, under  penalty
of perjury, that to the best of his knowledge and belief:

(1)  The prices in this bid have been arrived at independently without collusion, consultation,
communication, or agreement, for the purpose of restricting competition, as to any matter
relating to such prices with any other bidder or with any competitor;
(2)  Unless  otherwise  required  by  law,  the prices which have been quoted in this bid have
not been knowingly disclosed by the bidder and will not knowingly be disclosed by the bidder
prior to opening, directly or indirectly, to any other bidder or to any competitor; and
(3)  No attempt has been made or will be made by the bidder to induce any other person,
partnership or corporation to submit or not to submit a bid for the purpose of restricting
competition.

A BID SHALL NOT BE CONSIDERED FOR AWARD NOR SHALL ANY AWARD BE MADE
WHERE [1], [2], [3] ABOVE HAVE NOT BEEN COMPLIED WITH; PROVIDED HOWEVER,
THAT IF IN ANY CASE THE BIDDER(S) CANNOT MAKE THE FORGOING CERTIFICATION,
THE BIDDER SHALL SO STATE AND SHALL FURNISH BELOW A SIGNED STATEMENT
WHICH SETS FORTH IN DETAIL THE REASONS THEREFORE:

[AFFIX ADDENDUM TO THIS PAGE IF SPACE IS REQUIRED FOR STATEMENT.]

SIGNATURES
The Corporate Seal of

___________________________________________________________________________
(Bidder - print the full name of your firm)
was hereunto affixed in the presence of:

___________________________________________________________________________
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(Authorized signing officer, Title)

(Seal)

___________________________________________________________________________
(Authorized signing officer, Title)

Subscribed to under penalty of perjury under the laws of the State of New York, this ______ day of
_______________, 20___ as the act and deed of said corporation of partnership.
The person signing on behalf of the bidder further affirms that he/she is authorized and responsible
for signing this certificate.

___________________________________________________________________________
(Notary)
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SECTION 00 43 31
IRAN DIVESTMENT ACT CERTIFICATION
PROJECT NAME:

Town of Montgomery Police Station
106 Bracken Road

Montgomery
New York

OWNER:
Town of Montgomery

110 Bracken Road, Montgomery, New York 12549

IRAN DIVESTMENT ACT CERTIFICATION

As a result of the Iran Divestment Act of 2012 (Act), Chapter 1 of the 2012 Laws of New York, a
new provision has been added to the State Finance Law (SFL), 165-a, effective April 12, 2012.
Under the Act, the Commissioner of the Office of General Services (OGS) will be developing a list
(prohibited entities list) of ''persons''  who are engaged in ''investment activities in Iran''  (both are
defined terms in the law). 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, Bidder/Contractor (or any assignee) certifies that once the prohibited entities
list is posted on the OGS website, it will not utilize on such Contract any subcontractor that is
identified on the prohibited entities list.
Additionally, Bidder/Contractor is advised that once the list is posted on the OGS website, any
Contractor seeking to renew or extend a Contract or assume the responsibility of a Contract
awarded in response to the 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 New York State Education Department (AGENCY)
receive information that a person is in violation of the above-referenced certification, AGENCY will
offer the person an opportunity to respond. If the person fails to demonstrate that it has ceased its
engagement in the investment which is in violation of the Act within 90 days after the determination
of such violation, then AGENCY shall take such action as may be appropriate including, but not
limited to, imposing sanctions, seeking compliance, recovering damages, or declaring the
Contractor in default.
AGENCY reserves the right to reject any bid or request for assignment for an entity that appears on
the prohibited entities list prior to the award of a contract, and to pursue a responsibility review with
respect to any entity that is awarded a contract and appears on the prohibited entities list after
contract award.

[AFFIX ADDENDUM TO THIS PAGE IF SPACE IS REQUIRED FOR STATEMENT.]

SIGNATURES

___________________________________________________________________________
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(Bidder - print the full name of your firm)

___________________________________________________________________________
(Signature of authorized signing officer)

___________________________________________________________________________
(Print name of authorized signing officer)

___________________________________________________________________________
(Print title of authorized signing officer)

The person signing on behalf of the bidder further affirms that he/she is authorized and responsible
for signing this certificate.
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State Finance Law § 139-l Certification

By submission of this bid, each bidder and each person signing on behalf of any
bidder certifies, and in the case of a joint bid each party thereto certifies as to its own
organization, under penalty of perjury, that the bidder has and has implemented a written
policy addressing sexual harassment prevention in the workplace and provides annual sexual
harassment prevention training to all of its employees. Such policy shall, at a minimum, meet
the requirements of section two hundred one-g of the labor law.

If the bidder cannot make the foregoing certification, such bidder shall so state and
shall furnish with the bid a signed statement that sets forth in detail the reasons that the
bidder cannot make the certification.

By signing you certify your express authority to sign on behalf of yourself,
your company, or other entity and full knowledge and acceptance of this Certification
document and that all information provided is complete, true and accurate.

Authorized Signature Date

Print Name Title

Company Name

D/B/A – Doing Business As (if applicable)

Address

City State Zip

RETURN THIS PAGE AS PART OF THE BID
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SECTION 00 43 40
SALES TAX EXEMPTION INSTRUCTIONS

The Owner is exempt from payment of Sales and Compensating Use Taxes of the State of New York and
of cities and counties on all materials sold to Owner. These taxes are not to be included in Contractor’s
Proposal to Owner, subcontractors Proposal to Contractor, subcontractor’s proposal to subcontractor,
etc.

In order to effect sales tax exemption, contract between Contractor and Owner must and will be of type
whereby Contractor agrees to provide materials for a stipulated price, and to furnish and perform all
work and labor required for an additional and separate stipulated price under such agreement, purchase
by Contractor or materials will be a purchase or procurement for resale and therefore not subject to
New York State Sales and Compensating Use Taxes or any such taxes of cities or counties. Sale of such
materials by Contractor to Owner which is a tax exempt organization, will not be subject to aforesaid
sales or compensating use taxes.

All subcontract, sub-subcontract, etc., or agreements shall be similar to Owner-Contractor agreement
insofar as they shall stipulate a separate price to provide materials and a separate price to provide all
labor and work required. All purchases by subcontractor or sub-subcontractors of materials will be
purchases or procurements for resale to Contractor or subcontractor, whatever the case may be, and
therefore not subject to aforesaid sales or compensating use taxes. All agreements must provide for
resale of such material prior to and separate and apart from incorporation of such materials into
permanent construction.

Title to all materials to be sold by contractor to Owner pursuant to provisions of Contract between
contractor and Owner shall immediately vest in and become sole property of Owner upon delivery of
such material to site.

Contractor shall be fully responsible for all material purchases on a resale basis, and shall protect same,
maintain them in proper condition and repair, replace and make good any damage thereto without cost
to the Owner until such time as work covered by documents and drawings is fully accepted by Architect
and Owner.

It shall be the responsibility of Contractor and his subcontractors and materialmen to obtain any and all
necessary resale exemption certificates from appropriate governmental agency or agencies, and furnish
a resale certificate to all persons, firms or corporations from which they purchase materials to be
incorporated into permanent construction.

It is important to note that materials and supplies purchased for performance of work but not
incorporated into permanent construction may be subject to sales tax. Rental of tools, equipment and
supplies may also be subject to sales tax. Such tax shall be paid by the Contractor.
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SECTION 00 49 50
DISCLOSURE OF PRIOR NON-RESPONSIBILITY DETERMINATIONS
SEE INSTRUCTIONS ON NEXT PAGE BEFORE COMPLETING THIS FORM.

Name of Individual or Entity Seeking to Enter into the Procurement Contract:
___________________________________________________________________________
Address:
 _________________________________________________________________________
Name and Title of Person Submitting this
Form:___________________________________________
___________________________________________________________________________
1.  Has any Governmental Entity made a finding of non-responsibility regarding the individual or
entity seeking to enter into the Procurement Contract in the previous four years? (Please circle):
 No  Yes

If yes, please answer the next questions:

2.   Was the basis for the finding of non-responsibility due to a violation of State Finance Law 139-j
 (Please circle):  No   Yes
3.   Was the basis for the finding of non-responsibility due to the intentional provision of false or
incomplete information to a Governmental Entity?  (Please circle):  No   Yes
4.   If you answered yes to any of the above questions, please provide details regarding the finding
of non-responsibility below and attach additional pages as necessary.
Governmental Entity:
 _______________________________________________________________
Date of Finding of Non-responsibility:
 __________________________________________________
Basis of Finding of Non-responsibility:
 __________________________________________________
___________________________________________________________________________
___________________________________________________________________________
5.   Has any Governmental Entity or other governmental agency terminated or withheld a
Procurement Contract with the above names individual or entity due to the intentional provision of
false or incomplete information?  (Please circle):  No   Yes
6.   If yes, please provide details below and attach additional pages as necessary.
Governmental Entity:
 _______________________________________________________________
Date of Termination or Withholding of Contract:
 __________________________________________
Basis of Termination or Withholding:
 ___________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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Offeror certifies that all information provided to the Owner with respect to State Finance Law 139-k
is complete, true and accurate.

Signature:  ____________________________________     Date:  _________________________

Instructions for Completing the Bidder Disclosure of Prior Non-Responsibility
Determinations

Background:
New York State Finance Law §139-k(2) obligates a Governmental Entity to obtain specific
information regarding prior non-responsibility determinations with respect to State Finance Law
§139-j.  This information must be collected in addition to the information that is separately obtained
pursuant to State Finance Law §163(9).  In accordance with State Finance Law §139-k, an Offeror
must be asked to disclose whether there has been a finding of non-responsibility made within the
previous four (4) years by any Governmental Entity due to: (a) a violation of State Finance Law
§139-j or (b) the intentional provisions of false or incomplete information to a Governmental Entity.
 The terms “Offeror” and “Governmental Entity” are defined in State Finance Law §139-k(1).  State
Finance Law §139-j sets forth detailed requirements about the restrictions on Contacts during the
procurement process.  A violation of State Finance Law §139-j includes, but is not limited to, an
impermissible Contact during the restricted period (for example, contacting a person or entity other
than the designated contact person, when such contact does not fall within one of the exemptions).
As part of its responsibility determination, State Finance Law §139-k(3) mandates consideration of
whether an Offeror fails to timely disclose accurate or complete information regarding the above
non- responsibility determination.  In accordance with law, no Procurement Contract shall be
awarded to any Offeror that fails to timely disclose accurate or complete information under this
section, unless a finding is made that the award of the Procurement Contract to the Offeror is
necessary to protect public property or public health safety, and that the Offeror is the only source
capable of supplying the required Article of Procurement within the necessary timeframe.  See
State Finance Law §§139-j(10)(b) and 139-k(3).
Instructions:
Town of Montgomery includes this disclosure request regarding prior non-responsibility
determinations in accordance with State Finance Law 139-k in its solicitation of proposals or bid
documents or specifications or contract documents, as applicable, for procurement contracts. The
attached form is to be completed and submitted by the individual or entity seeking to enter into a
Procurement Contract, Supplemental or Change Order. It shall be submitted with your Bid to the
County agency conducting the Governmental Procurement.

This document must accompany each Bid Form, Letter of Interest, or Proposal submitted by all
Offerors.

END OF SECTION  00 49 50
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BAF̀E�CEFBÈM?NAF̀C_G]GRAF?hRGT?]F?

]GGAQFEP?R̀?EFBACQ]SÊ?hRGT?QÈOEBG?
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PTYrNZSPOONkQNPZZQZZQXNPZNZQMN[LRMSNbTNiQWMbLTN�_�_

�������I�III��������I|��
eI�g�InSQN�aTQRNZSPOONoPYNMSQNmLTMRPWMLRNMSQNmLTMRPWMNij\NbTNWjRRQTMN[jTXZN[LRNMSQNmLTMRPWMLR�ZNoQR[LR\PTWQNL[NMSQN
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HIJKLMNOPOOOQHRSNTJU
VOPWXOQYZ[Y\]]OQ̂_̀\ab]
VOPWXWXOcdefghijklhmjjnopdqoklehrkshtduvflqheiwvoqqfghqkhqxfhmspxoqfpqhwuhqxfhyklqsdpqkshdlghyfsqoropdqfehrksh
tduvflqhoeeifghwuhqxfhmspxoqfpqzhqxfh{|lfshexdnnhvd}fhjsk~sfeehjduvflqehklhdppkilqhkrhqxfhyklqsdpqh�ivhqkhqxfh
yklqsdpqkshdehjsk�ogfghwfnk|hdlghfnef|xfsfholhqxfhyklqsdpqh�kpivflqe�

VOPWXW�O�xfhjfsokghpk�fsfghwuhfdpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhklfhpdnflgdshvklqxhflgol~hklhqxfhndeqhgduhkrhqxfh
vklqxzhkshdehrknnk|e�

hh

VOPWXW�Otsk�ogfghqxdqhdlhmjjnopdqoklhrkshtduvflqhoehsfpfo�fghwuhqxfhmspxoqfpqhlkqhndqfshqxdlhqxfh��qxhhgduhkrhdhvklqxzh
qxfh{|lfshexdnnhvd}fhjduvflqhkrhqxfhdvkilqhpfsqorofghqkhqxfhyklqsdpqkshlkqhndqfshqxdlhqxfh��qxhgduhkrhqxfhrknnk|ol~h
vklqx�h�rhdlhmjjnopdqoklhrkshtduvflqhoehsfpfo�fghwuhqxfhmspxoqfpqhdrqfshqxfhdjjnopdqoklhgdqfhro�fghdwk�fzhjduvflqhkrh
qxfhdvkilqhpfsqorofghexdnnhwfhvdgfhwuhqxfh{|lfshlkqhndqfshqxdlhqxosquh�h��h�hgduehdrqfshqxfhmspxoqfpqhsfpfo�fehqxfh
mjjnopdqoklhrkshtduvflq�
������������������������������������������ ����¡�����¢�¡���������¡� �������£�����¤¥

VOPWXW¦O§dpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhwdefghklhqxfhvkeqhsfpflqhepxfginfhkrh�dnifeheiwvoqqfghwuhqxfhyklqsdpqksh
olhdppksgdlpfh|oqxhqxfhyklqsdpqh�kpivflqe�h�xfhepxfginfhkrh�dnifehexdnnhdnnkpdqfhqxfhflqosfhyklqsdpqh�ivhdvkl~hqxfh
�dsokiehjksqoklehkrhqxfḧks}�h�xfhepxfginfhkrh�dnifehexdnnhwfhjsfjdsfgholheipxhrksvzhdlgheijjksqfghwuheipxhgdqdhqkh
eiweqdlqodqfhoqehdppisdpuzhdehqxfhmspxoqfpqhvduhsf©iosf�h�xoehepxfginfhkrh�dnifehexdnnhwfhiefghdehdhwdeoehrkshsf�of|ol~h
qxfhyklqsdpqksªehmjjnopdqoklehrkshtduvflq�

VOPWXWPOmjjnopdqoklehrkshtduvflqhexdnnhexk|hqxfhjfspflqd~fhkrhpkvjnfqoklhkrhfdpxhjksqoklhkrhqxfḧks}hdehkrhqxfhflghkrh
qxfhjfsokghpk�fsfghwuhqxfhmjjnopdqoklhrkshtduvflq�

VOPWXW«h�lhdppksgdlpfh|oqxhm�mh�kpivflqhm¬�® ¬̄�°zh±flfsdnhyklgoqoklehkrhqxfhyklqsdpqhrkshykleqsipqoklzhdlgh
eiw²fpqhqkhkqxfshjsk�oeoklehkrhqxfhyklqsdpqh�kpivflqezhqxfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhwfhpkvjiqfghdeh
rknnk|e�

VOPWXW«WXh�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhroseqholpnigf�
WX �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhpkvjnfqfgḧks}³
W� �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhvdqfsodnehdlghf©iojvflqhgfno�fsfghdlgheioqdwnuh

eqksfghdqhqxfheoqfhrksheiwef©iflqholpksjksdqoklholhqxfhpkvjnfqfghpkleqsipqoklzhkszhorhdjjsk�fgholhdg�dlpfh
wuhqxfh{|lfszheioqdwnuheqksfghkrrhqxfheoqfhdqhdhnkpdqoklhd~sffghijklholh|soqol~³hdlg

W� �xdqhjksqoklhkrhykleqsipqoklhyxdl~fh�osfpqo�fehqxdqhqxfhmspxoqfpqhgfqfsvolfezholhqxfhmspxoqfpqªeh
jskrfeeokldnh²ig~vflqzhqkhwfhsfdekldwnuh²ieqorofg�

VOPWXW«W�h�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhqxflhwfhsfgipfghwu�
WX �xfhd~~sf~dqfhkrhdluhdvkilqehjsf�okienuhjdoghwuhqxfh{|lfs³
W� �xfhdvkilqzhorhdluzhrksḧks}hqxdqhsfvdolehilpkssfpqfghdlghrksh|xopxhqxfhmspxoqfpqhxdehjsf�okienuh

|oqxxfnghdhyfsqoropdqfhrkshtduvflqhdehjsk�ogfgholhmsqopnfh́hkrhm�mh�kpivflqhm¬�̄¬�°³
W� mluhdvkilqhrksh|xopxhqxfhyklqsdpqkshgkfehlkqholqflghqkhjduhdh�iwpklqsdpqkshkshvdqfsodnheijjnofszh

ilnfeehqxfḧks}hxdehwfflhjfsrksvfghwuhkqxfsehqxfhyklqsdpqksholqflgehqkhjdu³
W¦ µksḧks}hjfsrksvfghkshgfrfpqehgoepk�fsfgheolpfhqxfhndeqhjduvflqhdjjnopdqoklzhdluhdvkilqhrksh|xopxh

qxfhmspxoqfpqhvduh|oqxxknghjduvflqzhkshlinnoruhdhyfsqoropdqfhkrhtduvflqholh|xknfhksholhjdsqzhdehjsk�ogfgh
olhmsqopnfh́hkrhm�mh�kpivflqhm¬�̄¬�°³hdlg

WP ¶fqdold~fh|oqxxfnghjiseidlqhqkh�fpqoklh·��°�

VOPWXW̧OI\b̂¹â[\
VOPWXW̧WXhµkshfdpxhjsk~sfeehjduvflqhvdgfhjsokshqkh�iweqdlqodnhykvjnfqoklhkrhqxfḧks}zhqxfh{|lfshvduh|oqxxknghqxfh
rknnk|ol~hdvkilqzhdehsfqdold~fzhrskvhqxfhjduvflqhkqxfs|oefhgif�
�º¡������� ����¡��»���������¡�����¼�����¢¢������������¡�»��£�������¢�½  �������¡�£���¾����¡�¤�¿¢������¡���£�
�����¡�»������¼����������¼��»�À��¡�¡»����¤¥
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HIJKLMNOPNQLJROMSSLTUJVWKJMSLJVOKXMJHYIJWVJMSLJZWPXMK[ZMOWPJZWXMJVWKJMSLJ\KW]LZM̂JVWTTWRLUJ_̀JabHIJKLMNOPNQLJROMSSLTUJ
VWKJMSLJVOPNTJHYIJWVJMSLJZWPXMK[ZMOWPJZWXMJVWKJMSLJ\KW]LZMbJcTTJKLMNOPNQLJROTTJ_LJKLTLNXLUdJ\KWeOUOPQJMSNMJNTTJTOLPJRNOeLKXJ
SNeLJ_LLPJXOQPLUJNMJX[_XMNPMONTJZWf\TLMOWPJgNXJULMLKfOPLUJ_̀JMSLJcKZSOMLZMhJNPUJX[_]LZMJMWJW\LPJOMLfXb

ijklmlnlmlmJoSLJVWTTWROPQJOMLfXJNKLJPWMJX[_]LZMJMWJKLMNOPNQLp
qrstuvwxyszx{wu|txs}wxt~��u�wxw}xw�ux�{w��}��{s�x}�xvuwy{sy�u�xt~��xytx�usuvy�x�}s�{w{}st�x{st~vys�u�xuw���

JJ

ijklmlnl�J�LU[ZMOWPJWKJTOfOMNMOWPJWVJKLMNOPNQLdJOVJNP̀dJXSNTTJ_LJNXJVWTTWRXp
qr�xw�uxvuwy{sy�uxutwy��{t�u�x{sx�u�w{}sx�������x{txw}x�ux|}�{�{u�x�v{}vxw}x�~�twysw{y�x�}|��uw{}sx}�xw�uxusw{vux�}v��x
{s��~�{s�x|}�{�{�yw{}stx�}vx�~�twysw{y�x�}|��uw{}sx}�x�}vw{}stx}�xw�ux�}v�xytx�v}�{�u�x{sx�u�w{}sx������x{stuvwx
�v}�{t{}stx�}vxt~��x|}�{�{�yw{}st��

JJ

ijklmlnl�J��ZL\MJNXJXLMJVWKMSJOPJMSOXJ�LZMOWPJHb�b�b�dJ[\WPJ�[_XMNPMONTJ�Wf\TLMOWPJWVJMSLJ WK¡dJMSLJ�WPMKNZMWKJfǸJ
X[_fOMJNPJc\\TOZNMOWPJVWKJ¢ǸfLPMJMSNMJOPZT[ULXJMSLJKLMNOPNQLJROMSSLTUJVKWfJ\KOWKJc\\TOZNMOWPXJVWKJ¢ǸfLPMJ\[KX[NPMJ
MWJMSOXJ�LZMOWPJHb�b�bJoSLJc\\TOZNMOWPJVWKJ¢ǸfLPMJX[_fOMMLUJNMJ�[_XMNPMONTJ�Wf\TLMOWPJXSNTTJPWMJOPZT[ULJKLMNOPNQLJNXJ
VWTTWRXp
qrstuvwxyszx}w�uvx�}s�{w{}stx�}vxvu�uytux}�xvuwy{sy�ux~�}sx�~�twysw{y�x�}|��uw{}s��

JJ

ijklml£J¤VJVOPNTJZWf\TLMOWPJWVJMSLJ WK¡JOXJfNMLKONTT̀JULTǸLUJMSKW[QSJPWJVN[TMJWVJMSLJ�WPMKNZMWKdJMSLJ¥RPLKJXSNTTJ\ǸJ
MSLJ�WPMKNZMWKJNP̀JNUUOMOWPNTJNfW[PMXJOPJNZZWKUNPZLJROMSJcKMOZTLJ¦JWVJc¤cJ§WZ[fLPMJcaY�̈aY��b

ijklml©j��ZL\MJROMSJMSLJ¥RPLKªXJ\KOWKJN\\KWeNTdJMSLJ�WPMKNZMWKJXSNTTJPWMJfN¡LJNUeNPZLJ\ǸfLPMXJMWJX[\\TOLKXJVWKJ
fNMLKONTXJWKJL«[O\fLPMJRSOZSJSNeLJPWMJ_LLPJULTOeLKLUJNPUJXMWKLUJNMJMSLJXOMLb

ijkl�j¬®̄°j±̄²³́®µ
ijkl�lmj¶OPNTJ\ǸfLPMdJZWPXMOM[MOPQJMSLJLPMOKLJ[P\NOUJ_NTNPZLJWVJMSLJ�WPMKNZMJ�[fdJXSNTTJ_LJfNULJ_̀JMSLJ¥RPLKJMWJMSLJ
�WPMKNZMWKJRSLP

lm MSLJ�WPMKNZMWKJSNXJV[TT̀J\LKVWKfLUJMSLJ�WPMKNZMJL�ZL\MJVWKJMSLJ�WPMKNZMWKªXJKLX\WPXO_OTOM̀JMWJZWKKLZMJ
 WK¡JNXJ\KWeOULUJOPJcKMOZTLJ�aJWVJc¤cJ§WZ[fLPMJcaY�̈aY��dJNPUJMWJXNMOXV̀JWMSLKJKL«[OKLfLPMXdJOVJNP̀dJ
RSOZSJL�MLPUJ_L̀WPUJVOPNTJ\ǸfLPM̂JNPU

l� NJVOPNTJ�LKMOVOZNMLJVWKJ¢ǸfLPMJSNXJ_LLPJOXX[LUJ_̀JMSLJcKZSOMLZMb

ijkl�l�joSLJ¥RPLKªXJVOPNTJ\ǸfLPMJMWJMSLJ�WPMKNZMWKJXSNTTJ_LJfNULJPWJTNMLKJMSNPJ�YJUǸXJNVMLKJMSLJOXX[NPZLJWVJMSLJ
cKZSOMLZMªXJVOPNTJ�LKMOVOZNMLJVWKJ¢ǸfLPMdJWKJNXJVWTTWRXp

JJ

ijkl�j·®µ̧́ ¹́µ
¢ǸfLPMXJU[LJNPUJ[P\NOUJ[PULKJMSLJ�WPMKNZMJXSNTTJ_LNKJOPMLKLXMJVKWfJMSLJUNMLJ\ǸfLPMJOXJU[LJNMJMSLJKNMLJXMNMLUJ_LTWRdJ
WKJOPJMSLJN_XLPZLJMSLKLWVdJNMJMSLJTLQNTJKNMLJ\KLeNOTOPQJVKWfJMOfLJMWJMOfLJNMJMSLJ\TNZLJRSLKLJMSLJ¢KW]LZMJOXJTWZNMLUb
qrstuvwxvywux}�x{swuvutwxy�vuu�x~�}s�x{�xysz��

YJIJºLKWJ\LKZLPM

»¼½·¾¿ÀjÁjjjÂ·Ã±Ä½Àj¼ÀÃÅ¿Ä½·ÅÆ
ijÁlmj·®µ̄°jẤÇ¹È®jÉ̄Ế¸
oSLJcKZSOMLZMJROTTJXLKeLJNXJMSLJ¤POMONTJ§LZOXOWPJËN¡LKJ\[KX[NPMJMWJcKMOZTLJ�HJWVJc¤cJ§WZ[fLPMJcaY�̈aY��dJ[PTLXXJMSLJ
\NKMOLXJN\\WOPMJ_LTWRJNPWMSLKJOPUOeOU[NTdJPWMJNJ\NKM̀JMWJMSOXJcQKLLfLPMdJMWJXLKeLJNXJMSLJ¤POMONTJ§LZOXOWPJËN¡LKb
qr�xw�ux�yvw{utx|~w~y��zxy�vuu�x{stuvwxw�uxsy|u�xy��vuttxys�x}w�uvx�}swy�wx{s�}v|yw{}sx}�xw�uxrs{w{y�xÌu�{t{}sxÍy�uv�x{�x
}w�uvxw�ysxw�uxÎv��{wu�w��
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HH
HH
HH
HH

IJKLMJNOPQOPRJSOTUVWXJYXTZ[VWOZP
\]̂H_̀aHbc_deHfghijklHl]mHhglH̀]lĤjf]cnjoHhamHejod_ld]̀Hpĝfg_̀lHl]Hq̂ldkcjHrsH]tHquqHv]kgej̀lHqwxrywxrzmHl{jH
ejl{]oH]tHhd̀od̀|HodfpgljĤjf]cgld]̀Hf{_ccHhjH_fHt]cc]}f~
����������������������������

����� q̂hdl̂_ld]̀Hpĝfg_̀lHl]H�jkld]̀Hrs��H]tHquqHv]kgej̀lHqwxrywxrz

��JJ�� �dld|_ld]̀Hd̀H_Hk]ĝlH]tHk]epjlj̀lHiĝdfodkld]̀

��JJ�� �l{ĵH���������

HH

utHl{jH�}̀ ĵH_̀oHb]̀l̂_kl]̂Ho]H̀]lHfjcjklH_Hejl{]oH]tHhd̀od̀|HodfpgljĤjf]cgld]̀mH]̂Ho]H̀]lHfghfj�gj̀lcaH_|̂jjHd̀H
}̂dld̀|Hl]H_Hhd̀od̀|HodfpgljĤjf]cgld]̀Hejl{]oH]l{ĵHl{_̀Hcdld|_ld]̀mHbc_defH}dccHhjĤjf]cnjoHhaHcdld|_ld]̀Hd̀H_Hk]ĝlH]tH
k]epjlj̀lHiĝdfodkld]̀�

�Y��� ¡J¢JJJ�¡Y£�¤���¥¤J¥YJ¦§¦̈¡¤¦�¥¤
IJ¢L©Hª{jHb]̀l̂_klHe_aHhjHlĵed̀_ljoHhaHl{jH�}̀ ĵH]̂Hl{jHb]̀l̂_kl]̂H_fHp̂]ndojoHd̀Hq̂ldkcjHr�H]tHquqHv]kgej̀lH
qwxrywxrz�

IJ¢L©L©JutHl{jHb]̀l̂_klHdfHlĵed̀_ljoHt]̂Hl{jH�}̀ ĵ«fHk]̀nj̀dj̀kjHd̀H_kk]̂o_̀kjH}dl{Hq̂ldkcjHr�H]tHquqHv]kgej̀lH
qwxrywxrzmHl{j̀Hl{jH�}̀ ĵHf{_ccHp_aHl{jHb]̀l̂_kl]̂H_Hlĵed̀_ld]̀HtjjH_fHt]cc]}f~
�¬®���������̄�°����±����̄����²�����²����̄��³±��������±������±������́���������������������́́�µ�³������̄����������
����¶µ��·®���̧�������

HH

IJ¢LMHª{jH¹]̂ºHe_aHhjHfgfpj̀ojoHhaHl{jH�}̀ ĵH_fHp̂]ndojoHd̀Hq̂ldkcjHr�H]tHquqHv]kgej̀lHqwxrywxrz�

�Y��� ¡J»JJJ£�¦�¡  �¤¡¥§¦J̈Y¥¼�¦�¥¤¦
IJ»L©J¹{ĵjĤjtĵj̀kjHdfHe_ojHd̀Hl{dfHq|̂jjej̀lHl]H_Hp̂]ndfd]̀H]tHquqHv]kgej̀lHqwxrywxrzH]̂H_̀]l{ĵHb]̀l̂_klH
v]kgej̀lmHl{jĤjtĵj̀kjĤjtĵfHl]Hl{_lHp̂]ndfd]̀H_fH_ej̀ojoH]̂Hfgppcjej̀ljoHhaH]l{ĵHp̂]ndfd]̀fH]tHl{jHb]̀l̂_klH
v]kgej̀lf�

IJ»LMJª{jH�}̀ ĵ«fĤjp̂jfj̀l_ldnj~
�½�̄�±��²²��®®±��̄��́��²²��®®±��²�����������̄�����

�ljnjH¾̂jfkd_
ª]}̀H�gpĵndf]̂
rrxH¾̂_kºj̀H¿]_o
À]̀l|]eĵamHÁÂHHrws�Ã

Äe_dcHqoôjff~H�¾̂jfkd_Ål]}̀]te]̀l|]eĵa�k]e

IJ»LÆJª{jHb]̀l̂_kl]̂«fĤjp̂jfj̀l_ldnj~
�½�̄�±��²²��®®±��̄��́��²²��®®±��²�����������̄�����

HH
HH
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\]̂_̀abĉ]d& e6DFQFE6LFHf

g

hijklm

nopqrosrtoquvowxyz
{{|r}y~��xqr�o~�
toquvowxyz�r��rr{����
nx�x��oqxr��w�xy�r�����r������||
�~�r��w�xy�r�����r��������

�

������� ¡¢�£¤¡¥��¥¦�¦�£�¤ �¦�¦�§¢̈¤©£¤¡¥ª

nopqrosrtoquvowxyzr«o�¬�xru~u¬oq
{|�r}y~��xqr�o~�
toquvowxyz�r��rr{����
�xpr�oq®uy��u¬oqrosr~r�o�¬�xr®u~u¬oqrsoyru�xrnopqrosrtoquvowxyz̄

°̄r�¬y®ur��ooy�
{̄r�����r̄�̄r«o�¬�xru~u¬oq̄

°°̄rx�oq�r��ooy�
{̄r{���{r±ss¬�x®�rtx��~q¬�~�r�oow�ruoy~vxr~q�r²oqsxyxq�xr�oow̄

°°°̄r³xqxy~�r²o�xŕ~u~�
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]̂I_È̀aR̀̀ILbNH[N
cGHSZGdNOeTIfgIh]̂ij
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HIJKLKLIMNOPNQNRSITUVWXOUYZ
[\]̂_̀ a]b̂c\deêf]̂b]cghacife]̂jhb̂gkbl\dciam̂dan̂odiapdiaiam̂p\]̂_̀ a]bqĉkckdêm]a]bdêeidfieipr̂iackbdal]s

HIJKLKtIuZvWNXZwIxXyzZXRSITUVWXOUYZ
HIJKLKtK{̂|ae]cĉp\iĉhfeimdpihâiĉgedl]n̂hâp\]̂}hapbdlphb̂gkbckdap̂pĥ~]lpihâ�s�s�s�s��̂p\]̂_̀ a]b̂c\deêgkbl\dc]̂
dan̂odiapdia�̂jbhôdâiackbdal]̂lhogdar̂hb̂iackbdal]̂lhogdai]ĉed̀jkeer̂dkp\hbi�]n̂pĥicck]̂iackbdal]̂iâp\]̂
�kbicnilpihầ \]b]̂p\]̂�bh�]lp̂iĉehldp]n�̂gbhg]bpr̂iackbdal]̂̀ bipp]âhâd̂fkien]b�ĉbic�̂�dee�bic�c�̂lhoge]p]n̂�dek]̂hb̂
]�ki�de]ap̂gheilr̂jhbôdan̂ckjjili]ap̂pĥlh�]b̂p\]̂phpdê�dek]̂hĵp\]̂]apib]̂�bh�]lp̂hâd̂b]gedl]o]ap̂lhcp̂fdcicŝ[\]̂
_̀ a]bqĉgbhg]bpr̂iackbdal]̂lh�]bdm]̂c\deêf]̂aĥe]cĉp\dâp\]̂dohkap̂hĵp\]̂iaipidê}hapbdlp̂~ko�̂gekĉp\]̂�dek]̂hĵ
ckfc]�k]ap̂�hnijildpihaĉdan̂edfhb̂g]bjhbo]n̂dan̂odp]bideĉhb̂]�kigo]ap̂ckggei]n̂fr̂hp\]bcŝ[\]̂gbhg]bpr̂
iackbdal]̂c\deêf]̂odiapdia]n̂kapiê~kfcpdapidê}hoge]pihâdan̂p\]b]djp]b̂dĉgbh�in]n̂iâ~]lpihâ�s�s�s�s��̂kae]cĉ
hp\]b̀ic]̂gbh�in]n̂iâp\]̂}hapbdlp̂�hlko]apĉhb̂hp\]b̀ic]̂dmb]]n̂iầ bipiam̂fr̂p\]̂gdbpi]ĉpĥp\iĉ�mb]]o]apŝ[\iĉ
iackbdal]̂c\deêialekn]̂p\]̂iap]b]cpĉhĵp\]̂_̀ a]b�̂}hapbdlphb�̂~kflhapbdlphbc�̂dan̂~kf�ckflhapbdlphbĉiâp\]̂�bh�]lp̂
dĉiackb]ncŝ[\iĉiackbdal]̂c\deêialekn]̂p\]̂iap]b]cpĉhĵohbpmdm]]ĉdĉehcĉgdr]]cs

HIJKLKtK{K{̂�OWVZVIy�IMyVVKI[\]̂iackbdal]̂b]�kib]n̂fr̂p\iĉ~]lpihâ�s�s�s�̂c\deêgbh�in]̂lh�]bdm]̂jhb̂nib]lp̂g\rcildê
ehcĉhb̂ndodm]�̂dan̂c\deêahp̂]�lekn]̂p\]̂bic�ĉhĵjib]�̂]�gehciha�̂p\]jp�̂�dandeico�̂odeilihkĉoicl\i]j�̂lheedgc]�̂
]dbp\�kd�]�̂jehhn�̂hb̂̀ iancphboŝ[\]̂iackbdal]̂c\deêdecĥgbh�in]̂lh�]bdm]̂jhb̂]ackiam̂ehcĉhb̂b]ckepiam̂ndodm]̂
jbhô]bbhb�̂hoicciha�̂hb̂n]jili]alr̂iâlhacpbklpihâo]p\hnc�̂n]cima�̂cg]lijildpihac�̂̀hb�odac\ig�̂hb̂odp]bidecŝ~kf�
eioipc�̂iĵdar�̂db]̂dĉjheeh̀c�
������������� ¡��¢����£¤�� ¥�� ¤¤�������¦��§§��������¤£�̈��©��ª«

�OWVZVIy�IMyVV ¬WPMN®NR
^̂ ^

HIJKLKtK{KL̂¬zZYN�NYIuZvWNXZwI�ȳZXO°ZVK̂[\]̂iackbdal]̂b]�kib]n̂fr̂p\iĉ~]lpihâ�s�s�s�̂c\deêgbh�in]̂lh�]bdm]̂jhb̂
ehcĉhb̂ndodm]̂pĥjdec]̀hb�̂dan̂hp\]b̂p]oghbdbr̂cpbklpkb]c�̂dan̂pĥfkieniam̂crcp]oĉjbhôp]cpiam̂dan̂cpdbpkgŝ[\]̂
iackbdal]̂c\deêdecĥlh�]b̂n]fbiĉb]oh�de�̂ialekniam̂n]oheipihâhlldciha]n̂fr̂]ajhbl]o]ap̂hĵdar̂dggeildfe]̂e]mdê
b]�kib]o]apc�̂dan̂b]dchadfe]̂lhog]acdpihâjhb̂p\]̂�bl\ip]lpqĉdan̂}hapbdlphbqĉc]b�il]ĉdan̂]�g]ac]ĉb]�kib]n̂dĉd̂
b]ckep̂hĵckl\̂iackb]n̂ehcc�̂ialekniam̂lediôgb]gdbdpihâ]�g]ac]cŝ~kf�eioipc�̂iĵdar�̂db]̂dĉjheeh̀c�
������������� ¡��¦§�� ¥�� ±�²�³��������¦��§§��������¤£�̈��©���¥ ²�¤§���¥���²�́£�²���� ±�²�³�¤ª«

�ȳZXO°Z ¬WPMN®NR
^̂ ^

HIJKLKtK{Kt̂|ae]cĉp\]̂gdbpi]ĉdmb]]̂hp\]b̀ic]�̂kghâ~kfcpdapidê}hoge]piha�̂p\]̂_̀ a]b̂c\deêlhapiak]̂p\]̂iackbdal]̂
b]�kib]n̂fr̂~]lpihâ�s�s�s�̂hb�̂iĵa]l]ccdbr�̂b]gedl]̂p\]̂iackbdal]̂gheilr̂b]�kib]n̂kan]b̂~]lpihâ�s�s�s�̂̀ ip\̂
gbhg]bpr̂iackbdal]̂̀ bipp]âjhb̂p\]̂phpdê�dek]̂hĵp\]̂�bh�]lp̂p\dp̂c\deêb]odiâiâ]jj]lp̂kapiê]�gibdpihâhĵp\]̂g]bihn̂
jhb̂lhbb]lpihâhĵp\]̂µhb�̂c]p̂jhbp\̂iâ~]lpihâ��s�s�̂hĵp\]̂¶]a]bdê}hanipihacs

HIJKLKtK{K·I̧ZwWYRNPQZVIOUwI¬ZQ�TUVWXZwIuZRZURNyUVK̂¹ĵp\]̂iackbdal]̂b]�kib]n̂fr̂p\iĉ~]lpihâ�s�s�̂iĉckf�]lp̂pĥ
n]nklpife]ĉhb̂c]ej�iackb]n̂b]p]apihac�̂p\]̂_̀ a]b̂c\deêf]̂b]cghacife]̂jhb̂deêehcĉahp̂lh�]b]n̂f]ldkc]̂hĵckl\̂
n]nklpife]ĉhb̂b]p]apihacs

HIJKLKtKLIºYYWzOUYSIyXI»VZIxXNyXIRyI¬WPVROURNOQI�y®zQZRNyUK̂[\]̂_̀ a]bqĉhllkgdalr̂hb̂kc]̂hĵdar̂lhoge]p]n̂hb̂
gdbpideer̂lhoge]p]n̂ghbpihâhĵp\]̂µhb�̂gbihb̂pĥ~kfcpdapidê}hoge]pihâc\deêahp̂lhoo]al]̂kapiêp\]̂iackbdal]̂
lhogdar̂hb̂lhogdai]ĉgbh�iniam̂p\]̂iackbdal]̂kan]b̂~]lpihâ�s�s�s�̂\d�]̂lhac]ap]n̂iầ bipiam̂pĥp\]̂lhapiakdal]̂
hĵlh�]bdm]ŝ[\]̂_̀ a]b̂dan̂p\]̂}hapbdlphb̂c\deêpd�]̂aĥdlpihầ ip\̂b]cg]lp̂pĥgdbpidêhllkgdalr̂hb̂kc]̂p\dp̂̀ hken̂
ldkc]̂ldal]eedpiha�̂edgc]�̂hb̂b]nklpihâhĵiackbdal]�̂kae]cĉp\]r̂dmb]]̂hp\]b̀ic]̂iầ bipiams

HIJKLKtKtITUVWXOUYZI�yXI¼½NVRNU°I¬RXWYRWXZV
¹ĵp\]̂µhb�̂ia�he�]ĉb]ohn]eiam̂dâ]�icpiam̂cpbklpkb]̂hb̂lhacpbklpiam̂dâdnnipihâpĥdâ]�icpiam̂cpbklpkb]�̂p\]̂_̀ a]b̂
c\deêgkbl\dc]̂dan̂odiapdia�̂kapiêp\]̂]�gibdpihâhĵp\]̂g]bihn̂jhb̂lhbb]lpihâhĵµhb�̂dĉc]p̂jhbp\̂iâ~]lpihâ��s�s�̂hĵ
p\]̂¶]a]bdê}hanipihac�̂�dee�bic�c�̂gbhg]bpr̂iackbdal]�̂hâd̂b]gedl]o]ap̂lhcp̂fdcic�̂gbhp]lpiam̂p\]̂]�icpiam̂cpbklpkb]̂
dmdiacp̂nib]lp̂g\rcildêehcĉhb̂ndodm]̂jbhôp\]̂ldkc]ĉhĵehcĉin]apiji]n̂iâ~]lpihâ�s�s�s��̂ahp̀ip\cpdaniam̂p\]̂
kan]bpd�iam̂hĵp\]̂µhb�ŝ[\]̂_̀ a]b̂c\deêf]̂b]cghacife]̂jhb̂deêlh�iackbdal]̂g]adepi]cs
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HIJKLKMINOPQRSTUIVWPXSYXYIZ[ROX[P\I]Ŝ_[TS̀XK
abcdefgchdibjkkdlmhnbjicdjgodpjqgrjqgdrbcdqgimhjgncdickcnrcodjgodocinhqscodscktfu
vwxyxz{|{}x|{~�x�|��|�������zx|{}x|���x�|��|�x����x�|{�|���z}��x|���|����{���|�~|�y�z���|��|�|��|{}x|���vx��|�x�{|{�|
{}x|�x�z���{���v��|��|�xyxz{x�|�������zx�|���|x�z}|{~�x|��|�������zx|�xyxz{x��|����z�{x|���y�z��yx|y���{�|��|z��x���x|
��|�{}x�|z����{����|��|{}x|��yy|����{|�xy��|{}x|�xyxz{x�|�{x���

��II��ddddHIJKLKMK�I�R̂ ÎR�I�̂X�I�_̂QSX̂ Î]SPX[[_OPQRS�ITSYI�XUT\IQSI�R OUXPQRSI]Ŝ_[TS̀X¡drtdhcqpsmhicdrbcdefgchd
¢thdktiidt¢dmicdt¢drbcdefgch£idlhtlchr¤¡dthdrbcdqgjsqkqr¤drtdntgomnrdgthpjkdtlchjrqtgidomcdrtdjdnt¥chcod
njmicdt¢dktiiu

dd

��II��ddddHIJKLKMKLIN[YQSTS̀XIR[I�T¦I]Ŝ_[TS̀X¡d¢thdrbcdhcjitgjskcdjgodgcnciijh¤dntiridrtdijrqi¢¤drbcdpqgqpmpd
hc§mqhcpcgridt¢drbcdcg¢thncpcgrdt¢djg¤dkjfdthdthoqgjgncdhc̈mkjrqg̈drbcdocptkqrqtg¡dntgirhmnrqtg¡d
hcljqh¡dhclkjncpcgrdthdmicdt¢drbcd©htªcnru

dd

��II��ddddHIJKLKMK«IVWOXYQPQS¬I�R̂PI]Ŝ_[TS̀X¡d¢thdrbcdhcjitgjskcdjgodgcnciijh¤dntirid¢thdrbcdrcplthjh¤dhcljqhdt¢d
ojpj̈cdrtdqgimhcodlhtlchr¤¡djgodrtdclcoqrcdrbcdlchpjgcgrdhcljqhdthdhclkjncpcgrdt¢drbcdojpj̈cod
lhtlchr¤u

dd

��II��ddddHIJKLKMKMIVWP[TIVWOXŜXI]Ŝ_[TS̀X¡drtdlht¥qocdhcqpsmhicpcgrdt¢drbcdhcjitgjskcdjgodgcnciijh¤dcnciid
ntiridqgnmhhcodomhqg̈drbcdlchqtodt¢dhcirthjrqtgdthdhcljqhdt¢drbcdojpj̈codlhtlchr¤drbjrdjhcdt¥chdjgod
jst¥cdrbcdrtrjkdntiridrbjrdftmkodgthpjkk¤dbj¥cdsccgdqgnmhhcodomhqg̈drbcdijpcdlchqtodt¢drqpcdbjodgtd
ktiidthdojpj̈cdtnnmhhcou

dd

��II��ddddHIJKLKMK®I�Q̄QUIJ_P°R[QP\I]Ŝ_[TS̀X¡d¢thdktiicidthdntiridjhqiqg̈d¢htpdjgdthochdt¢djdnq¥qkdjmrbthqr¤d
lhtbqsqrqg̈djnnciidrtdrbcd©htªcnr¡dlht¥qocodimnbdthochdqidrbcdoqhcnrdhcimkrdt¢dlb¤iqnjkdojpj̈cdnt¥chcod
mgochdrbcdhc§mqhcodlhtlchr¤dqgimhjgncu

dd

��II��ddddHIJKLKMK±I]S¬[X̂ ²̂V¬[X̂ Î]Ŝ_[TS̀X¡d¢thdktiidomcdrtdrbcdgcnciijh¤dqgrchhmlrqtgdt¢drbcdqgimhco£idsmiqgciid
omcdrtdlb¤iqnjkdlhc¥cgrqtgdt¢dqg̈hciidrt¡dthdc̈hciid¢htp¡drbcd©htªcnrdjidjdoqhcnrdhcimkrdt¢dlb¤iqnjkd
ojpj̈cu

dd

��II��ddddHIJKLKMK³ÍR�PI�R̂P̂I]Ŝ_[TS̀X¡drtdhcqpsmhicdrbcdefgchd¢thdntiridomcdrtdrbcdockj¤dt¢dntplkcrqtgdt¢drbcd
µth¶¡djhqiqg̈dtmrdt¢dlb¤iqnjkdktiidthdojpj̈cdnt¥chcods¤drbcdhc§mqhcodlhtlchr¤dqgimhjgnc·dqgnkmoqg̈d
ntgirhmnrqtgdktjgd¢cci̧dkcjiqg̈djgodpjh¶crqg̈dclcgici̧djooqrqtgjkd¢cci¡dqgnkmoqg̈drbticdt¢djhnbqrcnri¡d
cg̈qgcchi¡dntgimkrjgri¡djrrthgc¤idjgodjnntmgrjgri¡dgccocod¢thdrbcdntplkcrqtgdt¢drbcdntgirhmnrqtg¡d
hcljqhi¡dthdhcntgirhmnrqtģdjgodnjhh¤qg̈dntiridimnbdjidlhtlchr¤drjci¡dsmqkoqg̈dlchpqri¡djooqrqtgjkd
qgrchcirdtgdktjgi¡dhcjkr¤drjci¡djgodqgimhjgncdlhcpqmpidt¥chdjgodjst¥cdgthpjkdclcgiciu

dd

HIJKLK®INP°X[INOPQRSTUI]Ŝ_[TS̀XK
abcdefgchdibjkkdlmhnbjicdjgodpjqgrjqgdrbcdqgimhjgncdickcnrcodscktfu
vwxyxz{|{}x|{~�x�|��|�������zx|{}x|���x�|��|�x����x�|{�|���z}��x|���|����{���|�~|�y�z���|��|�|��|{}x|���vx��|�x�{|{�|
{}x|�x�z���{���v��|��|�xyxz{x�|�������zx��
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H�II�JKKKKLIMNONPNQIRSTUVIWUXYVZ[SI\]̂YV_]XUK̀abKcaddKeaKefgKhijgbKklgKeaKkmemKdgnlboepKmjkKqbormnpKsbgmnftK
ojnclkojuKnadedKàKojrgdeoumeojuKmKqaegjeomcKabKmnelmcKsbgmnfKàKnaj̀okgjeomcKabKqbormegKoj̀abvmeoajw
xyz{|}~���~���|}~�����|�|������}����~������������}�z{|�|�z��|z������|�����|z���������

KK

H�II�JKKKKLIMNONPNOI�[�UVI\]̂YV_]XU
x�|���������~z��������|z���~z}��}����~�������������|{�{����������z���~z{�~z��~���|}~�����|�|����

R��UV_�U �Z�Z[̂
KK K

M��\R��IMN�IIIR����MR��� WI\�W¡�M�R�IM�¢I£��¢W
¤IMN�NQI¥U]UV_¦
¤IMN�NQNQIRUV[Z§ZX_[ÛI�§I\]̂YV_]XUNK̈fgK©ajebmneabKdfmccKqbarokgKngbeòonmegdKàKojdlbmjngKmnngqemscgKeaKefgKhijgbK
grokgjnojuKnavqcomjngKioefKefgKbgªlobgvgjedKojKefodK«beoncgK«w¬KmeKefgK̀accaiojuKeovgdK®̄°KqboabKeaKnavvgjngvgjeK
àKefgK±ab²³K®́°KlqajKbgjgimcKabKbgqcmngvgjeKàKgmnfKbgªlobgkKqaconpKàKojdlbmjng³KmjkK®¬°KlqajKefgKhijgbµdK
iboeegjKbgªlgdewK«jKmkkoeoajmcKngbeòonmegKgrokgjnojuKnajeojlmeoajKàKnavvgbnomcKcomsocoepKnargbmugtKojnclkojuK
nargbmugK̀abKnavqcgegkKaqgbmeoajdtKdfmccKsgKdlsvoeegkKioefKefgK̀ojmcK«qqconmeoajK̀abK¶mpvgjeKmjkKefgbgm̀egbKlqajK
bgjgimcKabKbgqcmngvgjeKàKdlnfKnargbmugKljeocKefgKg·qobmeoajKàKefgKqgboakdKbgªlobgkKspĶgneoajK«w¬ẃw̄KmjkĶgneoajK
«w¬w¬w̄wK̈fgKngbeòonmegdKioccKdfaiKefgKhijgbKmdKmjKmkkoeoajmcKojdlbgkKajKefgK©ajebmneabµdK©avvgbnomcK¹gjgbmcK
ºomsocoepKmjkKg·ngddKabKlvsbgccmKcomsocoepKqaconpKabKqaconogdw

¤IMN�NQNOI¢U»YX[ZT¦ÛI_]»IWU¦§¼\]̂YVU»I�U[U][Z�]̂NK̈fgK©ajebmneabKdfmccKkodncadgKeaKefgKhijgbKmjpKkgklneoscgKabKdgc̀½K
ojdlbgkKbgegjeoajdKmqqconmscgKeaKmjpKojdlbmjngKbgªlobgkKeaKsgKqbarokgkKspKefgK©ajebmneabw

¤IMN�NQN�IM»»Z[Z�]_¦I\]̂YVU»I�T¦Z�_[Z�]̂NK̈aKefgK̀lccgdeKg·egjeKqgbvoeegkKspKcmitKefgK©ajebmneabKdfmccKnmldgKefgK
navvgbnomcKugjgbmcKcomsocoepKnargbmugKeaKojnclkgK®̄°KefgKhijgbtKefgK«bnfoegnetKmjkKefgK«bnfoegneµdKnajdlcemjedKmdK
mkkoeoajmcKojdlbgkdK̀abKncmovdKnmldgkKojKifacgKabKojKqmbeKspKefgK©ajebmneabµdKjgucougjeKmnedKabKavoddoajdKklbojuKefgK
©ajebmneabµdKaqgbmeoajd³KmjkK®́°KefgKhijgbKmdKmjKmkkoeoajmcKojdlbgkK̀abKncmovdKnmldgkKojKifacgKabKojKqmbeKspKefgK
©ajebmneabµdKjgucougjeKmnedKabKavoddoajdK̀abKifonfKcaddKannlbdKklbojuKnavqcgegkKaqgbmeoajdwK̈fgKmkkoeoajmcKojdlbgkK
nargbmugKdfmccKsgKqbovmbpKmjkKjaj½najebosleabpKeaKmjpKàKefgKhijgbµdKugjgbmcKcomsocoepKojdlbmjngKqaconogdKmjkKdfmccK
mqqcpKeaKsaefKajuaojuKmjkKnavqcgegkKaqgbmeoajdwK̈aKefgKg·egjeKnavvgbnomccpKmrmocmscgtKefgKmkkoeoajmcKojdlbgkK
nargbmugKdfmccKsgKjaKcgddKefmjKefmeKqbarokgkKspK¾jdlbmjngĶgbrongdKh̀ òngtK¾jnwK®¾̧h°K̀abvdK©¹Ḱ¿K̄¿K¿ÀK¿ÁtK©¹Ḱ¿K
¬ÀK¿ÀK¿ÁtKmjktKioefKbgdqgneKeaKefgK«bnfoegneKmjkKefgK«bnfoegneµdKnajdlcemjedtK©¹Ḱ¿K¬́K¿ÀK¿Áw

¤IMN�NOIR�][V_X[�V ̂I�UÂYZVU»I\]̂YV_]XUIR��UV_�U
¤IMN�NONQK̈fgK©ajebmneabKdfmccKqlbnfmdgKmjkKvmojemojKefgK̀accaiojuKepqgdKmjkKcovoedKàKojdlbmjngK̀bavKmjKojdlbmjngK
navqmjpKabKojdlbmjngKnavqmjogdKcmìlccpKmlefaboÃgkKeaKoddlgKojdlbmjngKojKefgKÄlbodkoneoajKifgbgKefgK¶baÄgneKodK
canmegkwK̈fgK©ajebmneabKdfmccKvmojemojKefgKbgªlobgkKojdlbmjngKljeocKefgKg·qobmeoajKàKefgKqgboakK̀abKnabbgneoajKàK
±ab²KmdKdgeK̀abefKojĶgneoajK̄́ ẃẃKàKefgK¹gjgbmcK©ajkoeoajdtKljcgddKmKkò̀gbgjeKklbmeoajKodKdemegkKsgcai
xy������Å�z��~}����|����Æ�|��{�����~|z�~|z�|z���~z}������~�{��~�|�z���������~z������Ç�|�~�|�z�����������|�{�����
}����}�|�z����È��ÉÊ���~�������{��~�|�z��

KK

¤IMN�NONOIR���UVXZ_¦I¥U]UV_¦I�Z_TZ¦Z[S
¤IMN�NONONQK©avvgbnomcK¹gjgbmcKºomsocoepKojdlbmjngK̀abKefgK¶baÄgneKiboeegjKajKmjKannlbbgjngK̀abvKioefKqaconpKcovoedK
àKjaeKcgddKefmjK̀albKvoccoajK®ËKÁt¿¿¿t¿¿¿w¿¿KK°KgmnfKannlbbgjngtK̀albKvoccoajK®ËKÁt¿¿¿t¿¿¿w¿¿K°KugjgbmcKmuubgumegtK
mjkKKKK®ËKKKK°KmuubgumegK̀abKqbaklned½navqcgegkKaqgbmeoajdKfmÃmbktKqbarokojuKnargbmugK̀abKncmovdKojnclkoju

NQKKKKkmvmugdKsgnmldgKàKsakocpKojÄlbptKdon²jgddKabKkodgmdgtKojnclkojuKannlqmeoajmcKdon²jgddKabKkodgmdgtKmjkK
kgmefKàKmjpKqgbdaj³

NOKKKKqgbdajmcKojÄlbpKmjkKmkrgbeodojuKojÄlbp³
N�KKKKkmvmugdKsgnmldgKàKqfpdonmcKkmvmugKeaKabKkgdeblneoajKàKemjuoscgKqbaqgbeptKojnclkojuKefgKcaddKàKldgKàK

dlnfKqbaqgbep³
NÌKKKKsakocpKojÄlbpKabKqbaqgbepKkmvmugKmbodojuKaleKàKnavqcgegkKaqgbmeoajd³Kmjk
NPKKKKefgK©ajebmneabµdKojkgvjoepKascoumeoajdKljkgbĶgneoajK¬w̄ÍKàKefgK¹gjgbmcK©ajkoeoajdw
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HIJKLKMKMKMNOPQNRSTUVWXUSVYZNRS[[QVX\W]N̂QTQVW]N_\Ẁ\]\UaNbS]\XaNcTdQVNUP\ZNeQXU\STNfghgigiNZPW]]NTSUNXSTUW\TNWTN
QjX]cZ\STNSVNVQZUV\XU\STNSkNXSlQVWmQNkSVNUPQNkS]]Sn\Tmo

KpNNNNR]W\[ZǸaNSTQN\TZcVQdNWmW\TZUNWTSUPQVN\TZcVQdqN\kNUPQNQjX]cZ\STNSVNVQZUV\XU\STN\ZǸWZQdNZS]Q]aNSTNUPQNkWXUN
UPWUNUPQNX]W\[WTUN\ZNWTN\TZcVQdqNWTdNUPQVQNnSc]dNSUPQVn\ZQǸQNXSlQVWmQNkSVNUPQNX]W\[g

KMNNNNR]W\[ZNkSVNbVSbQVUaNdW[WmQNUSNUPQNRSTUVWXUSVYZNrSVsNWV\Z\TmNScUNSkNUPQNbVSdcXUZtXS[b]QUQdNSbQVWU\STZN
PWuWVdNnPQVQNUPQNdW[WmQdNrSVsNSVNUPQNrSVsNScUNSkNnP\XPNUPQNdW[WmQNWV\ZQZNnWZNbQVkSV[QdǸaNWN
ec̀XSTUVWXUSVg

KLNNNNR]W\[ZNkSVǸSd\]aN\TvcVaNSUPQVNUPWTNUSNQ[b]SaQQZNSkNUPQN\TZcVQdg
KwNNNNR]W\[ZNkSVN\TdQ[T\UaNcTdQVNeQXU\STNhgxyNSkNUPQN̂QTQVW]NRSTd\U\STZNWV\Z\TmNScUNSkN\TvcVaNUSNQ[b]SaQQZN

SkNUPQN\TZcVQdg
KzNNNNR]W\[ZNSVN]SZZNQjX]cdQdNcTdQVNWNbV\SVNnSVsNQTdSVZQ[QTUNSVNSUPQVNZ\[\]WVNQjX]cZ\STWVaN]WTmcWmQg
K{NNNNR]W\[ZNSVN]SZZNdcQNUSNbPaZ\XW]NdW[WmQNcTdQVNWNbV\SVN\TvcVaNQTdSVZQ[QTUNSVNZ\[\]WVNQjX]cZ\STWVaN

]WTmcWmQg
K|NNNNR]W\[ZNVQ]WUQdNUSNVQZ\dQTU\W]qN[c]U\tkW[\]aqNSVNSUPQVNPẀ\UWU\STW]NbVSvQXUZqN\kNUPQNrSVsN\ZNUSǸQNbQVkSV[QdN

STNZcXPNWNbVSvQXUg
K}NNNNR]W\[ZNVQ]WUQdNUSNVSSk\TmqN\kNUPQNrSVsN\TlS]lQZNVSSk\Tmg
K~NNNNR]W\[ZNVQ]WUQdNUSNQjUQV\SVN\TZc]WU\STNk\T\ZPNZaZUQ[ZN����e�qNZaTUPQU\XNZUcXXSNSVNZ\[\]WVNQjUQV\SVNXSWU\TmZN

SVNZcVkWXQZqN\kNUPQNrSVsN\TlS]lQZNZcXPNXSWU\TmZNSVNZcVkWXQZg
Kp�NNNNR]W\[ZNVQ]WUQdNUSNQWVUPNZc̀Z\dQTXQNSVN[SlQ[QTUqNnPQVQNUPQNrSVsN\TlS]lQZNZcXPNPWuWVdZg
KppNNNNR]W\[ZNVQ]WUQdNUSNQjb]SZ\STqNXS]]WbZQNWTdNcTdQVmVScTdNPWuWVdZqNnPQVQNUPQNrSVsN\TlS]lQZNZcXPN

PWuWVdZg

HIJKLKMKLNfcUS[S̀\]QN_\Ẁ\]\UaNXSlQV\TmNlQP\X]QZNSnTQdqNWTdNTSTtSnTQdNlQP\X]QZNcZQdqǸaNUPQNRSTUVWXUSVqNn\UPN
bS]\XaN]\[\UZNSkNTSUN]QZZNUPWTNkScVN[\]]\STN��N�q���q���g��N�NbQVNWXX\dQTUqNkSVǸSd\]aN\TvcVaqNdQWUPNSkNWTaNbQVZSTqNWTdN
bVSbQVUaNdW[WmQNWV\Z\TmNScUNSkNUPQNSnTQVZP\bqN[W\TUQTWTXQNWTdNcZQNSkNUPSZQN[SUSVNlQP\X]QZNW]STmNn\UPNWTaNSUPQVN
ZUWUcUSV\]aNVQ�c\VQdNWcUS[S̀\]QNXSlQVWmQg

HIJKLKMKwNOPQNRSTUVWXUSVN[WaNWXP\QlQNUPQNVQ�c\VQdN]\[\UZNWTdNXSlQVWmQNkSVNRS[[QVX\W]N̂QTQVW]N_\Ẁ\]\UaNWTdN
fcUS[S̀\]QN_\Ẁ\]\UaNUPVScmPNWNXS[̀ \TWU\STNSkNbV\[WVaNWTdNQjXQZZNSVNc[̀ VQ]]WN]\Ẁ\]\UaN\TZcVWTXQqNbVSl\dQdNZcXPN
bV\[WVaNWTdNQjXQZZNSVNc[̀ VQ]]WN\TZcVWTXQNbS]\X\QZNVQZc]UN\TNUPQNZW[QNSVNmVQWUQVNXSlQVWmQNWZNUPQNXSlQVWmQZNVQ�c\VQdN
cTdQVNeQXU\STNfghgigiNWTdNfghgighqNWTdN\TNTSNQlQTUNZPW]]NWTaNQjXQZZNSVNc[̀ VQ]]WN]\Ẁ\]\UaN\TZcVWTXQNbVSl\dQNTWVVSnQVN
XSlQVWmQNUPWTNUPQNbV\[WVaNbS]\XagNOPQNQjXQZZNbS]\XaNZPW]]NTSUNVQ�c\VQNUPQNQjPWcZU\STNSkNUPQNcTdQV]a\TmN]\[\UZNST]aN
UPVScmPNUPQNWXUcW]NbWa[QTUǸaNUPQNcTdQV]a\TmN\TZcVQVZg

HIJKLKMKzNrSVsQVZYNRS[bQTZWU\STNWUNZUWUcUSVaN]\[\UZg

HIJKLKMK{N�[b]SaQVZYN_\Ẁ\]\UaNn\UPNbS]\XaN]\[\UZNTSUN]QZZNUPWTNSTQN[\]]\STN��Nxq���q���g��N�NQWXPNWXX\dQTUqNSTQN
[\]]\STN��Nxq���q���g��N�NQWXPNQ[b]SaQQqNWTdNUnSN[\]]\STN��Niq���q���g��N�NbS]\XaN]\[\Ug

HIJKLKMK|N�STQZNfXUqNWTdNUPQN_STmZPSVQN�N�WV̀SVNrSVsQVZYNRS[bQTZWU\STNfXUqNWZNVQ�c\VQdqN\kNUPQNrSVsN\TlS]lQZN
PWuWVdZNWV\Z\TmNkVS[NnSVsNSTNSVNTQWVNTWl\mẀ]QNnWUQVnWaZqN\TX]cd\TmNlQZZQ]ZNWTdNdSXsZN

HIJKLKMK}I�kNUPQNRSTUVWXUSVN\ZNVQ�c\VQdNUSNkcVT\ZPNbVSkQZZ\STW]NZQVl\XQZNWZNbWVUNSkNUPQNrSVsqNUPQNRSTUVWXUSVNZPW]]N
bVSXcVQN�VSkQZZ\STW]N_\Ẁ\]\UaN\TZcVWTXQNXSlQV\TmNbQVkSV[WTXQNSkNUPQNbVSkQZZ\STW]NZQVl\XQZqNn\UPNbS]\XaN]\[\UZNSkNTSUN
]QZZNUPWTNSTQN[\]]\STN��Nxq���q���g��N�NbQVNX]W\[NWTdNUnSN[\]]\STN��Niq���q���g��N�N\TNUPQNWmmVQmWUQg

HIJKLKMK~N�kNUPQNrSVsN\TlS]lQZNUPQNUVWTZbSVUqNd\ZZQ[\TWU\STqNcZQqNSVNVQ]QWZQNSkNbS]]cUWTUZqNUPQNRSTUVWXUSVNZPW]]NbVSXcVQN
�S]]cU\STN_\Ẁ\]\UaN\TZcVWTXQqNn\UPNbS]\XaN]\[\UZNSkNTSUN]QZZNUPWTNNUnSN[\]]\STN��Niq���q���g��N�NbQVNX]W\[NWTdNUnS
N[\]]\STN��N�q���q���g��N�N\TNUPQNWmmVQmWUQg

HIJKLKMKp�NRSlQVWmQNcTdQVNeQXU\STZNfghgigyNWTdNfghgig�N[WaǸQNbVSXcVQdNUPVScmPNWNRS[̀ \TQdN�VSkQZZ\STW]N_\Ẁ\]\UaN
WTdN�S]]cU\STN_\Ẁ\]\UaN\TZcVWTXQNbS]\XaqNn\UPNXS[̀ \TQdNbS]\XaN]\[\UZNSkNTSUN]QZZNUPWTNUnSN[\]]\STN��Niq���q���g��N�N
bQVNX]W\[NWTdNkScVN[\]]\STN��N�q���q���g��N�N\TNUPQNWmmVQmWUQg
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HIJKLKMKNNIOPQRSTPUVWXYSWZTS[\[ZVW][T̂[][\_WS[Q̀QWTQQYU[T\VaWb[\cW\cVWYdVST\[YPWYXWTWeVQQV]fW[XW\cVWgYS̀WSVhR[SVQWQRUcW
TU\[e[\[VQfWb[\cWdY][U_W][Z[\QWYXWPY\W]VQQW\cTPWYPVWZ[]][YPWijWkflllflllmllWnWdVSWU]T[ZWTPaW\bYWZ[]][YPWijWoflllflllmllW
nW[PW\cVWTppSVpT\Vm

HIJKLKMKNMIOPQRSTPUVWXYSW\cVWRQVWYSWYdVST\[YPWYXWZTPPVaWYSWRPZTPPVaWT[SUSTX\fW[XW\cVWgYS̀WSVhR[SVQWQRUcWTU\[e[\[VQfW
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\Ŷa[Q\Ŷ̂ [Q\ŶX[QZYXY�[Q~YXŶ[Q~YXY\[Q_YX[Q_Y\[Q_Y]YX[Q
_Y]Y\[Q_Y_Ŷ[Q_ŶaYX[Q_ŶaY\
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rYtYtqQklkqQXY[qQXYrtYrsqQ[YtYtqQ[YtYZqQuYrYXqQuYtY[qQZYrYXqQ
ZYXY[qQyYtqQyYXYrqQzY[YtqQrsqQrtqQr[qQr{YrY[
HI||}VPLK
rY{qQXYrtYrqQ[YtY[qQ[YtYuqQ{YtYrqQzYXqQzY[YtqQzY{Y[qQzYuqQ
zYrsY{qQr[YtYr
HILPW~
{Y[YrYtqQzYuYyqQzYyY{qQzYrsYtqQzYrsYXqQrrYrYtqQr[YtYtqQ
r{YtYZ
HILPW~qQRSTKPTWQSM
zYyY{qQzYrsYtqQzYrsYX
HIL�P~K
rYrYZqQtYXY[
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XPQYQY�PKèPTfd ̀̂c
ijkl�qn�ksplywlpjklpnpr�lsnowpquspynoln�l}jysjlpjkl�nq�l�kq�nqvkxluoxkqlpjklmnopqrspltnsuvkopwlvr�l|klpjkl}jn�klnql
rl�rqplroxl}jysjlvr�lyos�uxklsnowpquspynol|�lpjkl~}okqlroxl|�l�k�rqrpklmnopqrspnqw�

XPQYQY¡PKèP_f[¢]b£\
ijkltqr}yo{wlrqklpjkl{qr�jyslroxl�yspnqyr�l�nqpynowln�lpjklmnopqrspltnsuvkopwlwjn}yo{lpjklxkwy{o�l�nsrpynolroxl
xyvkowynowln�lpjkl�nq��l{kokqr���lyos�uxyo{l��row�lk�k�rpynow�lwkspynow�lxkpry�w�lwsjkxu�kw�lroxlxyr{qrvw�

XPQYQY¤PKèPW¥̀ ]̂a]̂[c]db\
ijkl��ksy�ysrpynowlrqklpjrpl�nqpynoln�lpjklmnopqrspltnsuvkopwlsnowywpyo{ln�lpjkl}qyppkolqk�uyqkvkopwl�nqlvrpkqyr�w�l
k�uy�vkop�lw�wpkvw�lwproxrqxwlroxl}nq�vrowjy�l�nqlpjkl�nq��lroxl�kq�nqvroskln�lqk�rpkxlwkq�yskw�

XPQYQY¦PLb\cfgh̀bc\PdaPẀf§]̂̀
�owpquvkopwln�l�kq�ysklrqklqk�qkwkoprpynow�lyolro�lvkxyuvln�lk��qkwwynolon}l�on}olnql�rpkqlxk�k�n�kx�ln�lpjklpro{y|�kl
roxlyopro{y|�klsqkrpy�kl}nq�l�kq�nqvkxl|�lpjklzqsjypksplroxlpjklzqsjypksp�wlsnowu�propwluoxkqlpjkyqlqkw�kspy�kl
�qn�kwwynor�lwkq�yskwlr{qkkvkopw�l�owpquvkopwln�l�kq�ysklvr�lyos�uxk�l}ypjnupl�yvyprpyno�lwpuxykw�lwuq�k�w�lvnxk�w�l
w�kpsjkw�lxqr}yo{w�lw�ksy�ysrpynow�lroxlnpjkqlwyvy�rqlvrpkqyr�w�

XPQYQŸPLb]c][©P_̀ ]̂\]dbPª[�̀f
ijkl�oypyr�ltksywynol�r�kqlywlpjkl�kqwnolyxkopy�ykxlyolpjklz{qkkvkoplpnlqkoxkqlyoypyr�lxksywynowlnolm�ryvwlyol
rssnqxroskl}ypjl�kspynol�«���lijkl�oypyr�ltksywynol�r�kqlwjr��lonplwjn}l�rqpyr�yp�lpnlpjkl~}okqlnqlmnopqrspnqlroxl
wjr��lonpl|kl�yr|�kl�nqlqkwu�pwln�lyopkq�qkprpynowlnqlxksywynowlqkoxkqkxlyol{nnxl�rypj�

XPQY�PMdff̀©[c]dbP[b¬PLbc̀bcPdaPcèPMdbcf[̂cP_d̂gh̀bc\
XPQY�YQlijklyopkopln�lpjklmnopqrspltnsuvkopwlywlpnlyos�uxklr��lypkvwlokskwwrq�l�nqlpjkl�qn�kqlk�ksupynolroxlsnv��kpynol
n�lpjkl�nq�l|�lpjklmnopqrspnq�lijklmnopqrspltnsuvkopwlrqklsnv��kvkoprq��lroxl}jrplywlqk�uyqkxl|�lnoklwjr��l|klrwl
|yoxyo{lrwly�lqk�uyqkxl|�lr��l�kq�nqvroskl|�lpjklmnopqrspnqlwjr��l|klqk�uyqkxlno��lpnlpjklk�pkoplsnowywpkopl}ypjlpjkl
mnopqrspltnsuvkopwlroxlqkrwnor|��lyo�kqr|�kl�qnvlpjkvlrwl|kyo{lokskwwrq�lpnl�qnxusklpjklyoxysrpkxlqkwu�pw�



�����

�

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

GG

HIJKLKJKJMNOPMQRSTUQVQWXMYZMTRXM[\YSQ]QYRMYZMWOPM̂YRW\T_WM̀Y_abPRW]M]OTUUMRYWMQRSTUQVTWPMWOPM̂YRW\T_WMY\MQW]M\PbTQRQRcM
[\YSQ]QYR]dMeZMQWMQ]MVPWP\bQRPVMWOTWMTRXM[\YSQ]QYRMYZMWOPM̂YRW\T_WM̀Y_abPRW]MSQYUTWP]MTRXMUTfgMY\MQ]MYWOP\fQ]PMQRSTUQVMY\M
aRPRZY\_PThUPgMWOPRMWOTWM[\YSQ]QYRM]OTUUMhPM\PSQ]PVMWYMWOPMPiWPRWMRP_P]]T\XMWYMbTjPMWOTWM[\YSQ]QYRMUPcTUMTRVM
PRZY\_PThUPdMeRM]a_OM_T]PMWOPM̂YRW\T_WM̀Y_abPRW]M]OTUUMhPM_YR]W\aPVgMWYMWOPMZaUUP]WMPiWPRWM[P\bQWWPVMhXMUTfgMWYMcQSPM
PZZP_WMWYMWOPM[T\WQP]kMQRWPRWQYR]MTRVM[a\[Y]P]MQRMPiP_aWQRcMWOPM̂YRW\T_Wd

HIJKLKLMl\cTRQmTWQYRMYZMWOPMn[P_QZQ_TWQYR]MQRWYMVQSQ]QYR]gM]P_WQYR]MTRVMT\WQ_UP]gMTRVMT\\TRcPbPRWMYZM̀\TfQRc]M]OTUUMRYWM
_YRW\YUMWOPM̂YRW\T_WY\MQRMVQSQVQRcMWOPMoY\jMTbYRcMnah_YRW\T_WY\]MY\MQRMP]WThUQ]OQRcMWOPMPiWPRWMYZMoY\jMWYMhPM
[P\ZY\bPVMhXMTRXMW\TVPd

HIJKLKpMqRUP]]MYWOP\fQ]PM]WTWPVMQRMWOPM̂YRW\T_WM̀Y_abPRW]gMfY\V]MWOTWMOTSPMfPUUrjRYfRMWP_ORQ_TUMY\M_YR]W\a_WQYRM
QRVa]W\XMbPTRQRc]MT\PMa]PVMQRMWOPM̂YRW\T_WM̀Y_abPRW]MQRMT__Y\VTR_PMfQWOM]a_OM\P_YcRQmPVMbPTRQRc]d

HIJKpIstuvwtxvytwvz{
NP\b]M_T[QWTUQmPVMQRMWOP]PM|PRP\TUM̂YRVQWQYR]MQR_UaVPMWOY]PMWOTWMT\PM}~�M][P_QZQ_TUUXMVPZQRPVgM}��MWOPMWQWUP]MYZMRabhP\PVM
T\WQ_UP]gMY\M}��MWOPMWQWUP]MYZMYWOP\MVY_abPRW]M[ahUQ]OPVMhXMWOPM�bP\Q_TRMeR]WQWaWPMYZM�\_OQWP_W]d

HIJK�I�{w��u��wtwvz{
eRMWOPMQRWP\P]WMYZMh\PSQWXMWOPM̂YRW\T_WM̀Y_abPRW]MZ\P�aPRWUXMYbQWMbYVQZXQRcMfY\V]M]a_OMT]M�TUU�MTRVM�TRX�MTRVMT\WQ_UP]M
]a_OMT]M�WOP�MTRVM�TRg�MhaWMWOPMZT_WMWOTWMTMbYVQZQP\MY\MTRMT\WQ_UPMQ]MTh]PRWMZ\YbMYRPM]WTWPbPRWMTRVMT[[PT\]MQRMTRYWOP\MQ]M
RYWMQRWPRVPVMWYMTZZP_WMWOPMQRWP\[\PWTWQYRMYZMPQWOP\M]WTWPbPRWd

HIJK�I��{����vuIt{�I���Iz�I��t�v{���I�u��v�v�twvz{��It{�I�w���I�{�w����{w�Iz�I����v��
HIJK�KJMNOPM�\_OQWP_WMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]M]OTUUMhPMVPPbPVMWOPMTaWOY\]MTRVMYfRP\]MYZMWOPQ\M\P][P_WQSPM
eR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcMWOPM̀\TfQRc]MTRVMn[P_QZQ_TWQYR]gMTRVM\PWTQRMTUUM_YbbYRMUTfgM]WTWaWY\XgMTRVMYWOP\M
\P]P\SPVM\QcOW]MQRMWOPQ\MeR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcM_Y[X\QcOW]dMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gM
nahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]M]OTUUMRYWMYfRMY\M_UTQbMTM_Y[X\QcOWMQRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMnahbQWWTUMY\M
VQ]W\QhaWQYRMWYMbPPWMYZZQ_QTUM\PcaUTWY\XM\P�aQ\PbPRW]MY\MZY\MYWOP\M[a\[Y]P]MQRM_YRRP_WQYRMfQWOMWOPM�\Y�P_WMQ]MRYWMWYMhPM
_YR]W\aPVMT]M[ahUQ_TWQYRMQRMVP\YcTWQYRMYZMWOPM�\_OQWP_Wk]MY\M�\_OQWP_Wk]M_YR]aUWTRW]kM\P]P\SPVM\QcOW]d

HIJK�KLMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MT\PMTaWOY\QmPVMWYMa]PMTRVM\P[\YVa_PMWOPM
eR]W\abPRW]MYZMnP\SQ_PM[\YSQVPVMWYMWOPbgM]ah�P_WMWYMTRXM[\YWY_YU]MP]WThUQ]OPVM[a\]aTRWMWYMnP_WQYR]M~d�MTRVM~d�gM]YUPUXM
TRVMPi_Ua]QSPUXMZY\MPiP_aWQYRMYZMWOPMoY\jdM�UUM_Y[QP]MbTVPMaRVP\MWOQ]MTaWOY\QmTWQYRM]OTUUMhPT\MWOPM_Y[X\QcOWMRYWQ_PgMQZM
TRXgM]OYfRMYRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MbTXMRYWM
a]PMWOPMeR]W\abPRW]MYZMnP\SQ_PMYRMYWOP\M[\Y�P_W]MY\MZY\MTVVQWQYR]MWYMWOPM�\Y�P_WMYaW]QVPMWOPM]_Y[PMYZMWOPMoY\jMfQWOYaWM
WOPM][P_QZQ_Mf\QWWPRM_YR]PRWMYZMWOPMlfRP\gM�\_OQWP_WgMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]d

HIJK�I�zwv��
HIJK�KJM�i_P[WMT]MYWOP\fQ]PM[\YSQVPVMQRMnP_WQYRM~d d�gMfOP\PMWOPM̂YRW\T_WM̀Y_abPRW]M\P�aQ\PMYRPM[T\WXMWYMRYWQZXMY\M
cQSPMRYWQ_PMWYMWOPMYWOP\M[T\WXgM]a_OMRYWQ_PM]OTUUMhPM[\YSQVPVMQRMf\QWQRcMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYM
fOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRMVaUXM]P\SPVMQZMVPUQSP\PVMQRM[P\]YRgMhXMbTQUgMhXM_Ya\QP\gM
Y\MhXMPUP_W\YRQ_MW\TR]bQ]]QYRMQZMTMbPWOYVMZY\MPUP_W\YRQ_MW\TR]bQ]]QYRMQ]M]PWMZY\WOMQRMWOPM�c\PPbPRWd

HIJK�KLM¡YWQ_PMYZM̂UTQb]MT]M[\YSQVPVMQRMnP_WQYRM~¢d~d�M]OTUUMhPM[\YSQVPVMQRMf\QWQRcMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRM
VaUXM]P\SPVMYRUXMQZMVPUQSP\PVMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYMfOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMhXM_P\WQZQPVM
Y\M\PcQ]WP\PVMbTQUgMY\MhXM_Ya\QP\M[\YSQVQRcM[\YYZMYZMVPUQSP\Xd

HIJK£I�v�vwtxI�twtI���It{�I¤�t{��v��vz{
NOPM[T\WQP]M]OTUUMTc\PPMa[YRMf\QWWPRM[\YWY_YU]McYSP\RQRcMWOPMW\TR]bQ]]QYRMTRVMa]PMYZgMTRVM\PUQTR_PMYRgMeR]W\abPRW]MYZM
nP\SQ_PMY\MTRXMYWOP\MQRZY\bTWQYRMY\MVY_abPRWTWQYRMQRMVQcQWTUMZY\bd

HIJK¥I¦�vx�v{�I�{�z��twvz{I§z��x�I���It{�Ï�xvt{��
�RXMa]PMYZgMY\M\PUQTR_PMYRgMTUUMY\MTM[Y\WQYRMYZMTMhaQUVQRcMQRZY\bTWQYRMbYVPUMfQWOYaWMTc\PPbPRWMWYMf\QWWPRM[\YWY_YU]M
cYSP\RQRcMWOPMa]PMYZgMTRVM\PUQTR_PMYRgMWOPMQRZY\bTWQYRM_YRWTQRPVMQRMWOPMbYVPUM]OTUUMhPMTWMWOPMa]QRcMY\M\PUXQRcM[T\WXk]M
]YUPM\Q]jMTRVMfQWOYaWMUQThQUQWXMWYMWOPMYWOP\M[T\WXMTRVMQW]M_YRW\T_WY\]MY\M_YR]aUWTRW]gMWOPMTaWOY\]MYZgMY\M_YRW\QhaWY\]MWYgMWOPM
haQUVQRcMQRZY\bTWQYRMbYVPUgMTRVMPT_OMYZMWOPQ\MTcPRW]MTRVMPb[UYXPP]d
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IJKLMNOPQPPPRSTOJ
UPQVWPXYZY[\]
UPQVWVŴ_̀âbcdaêfĝh̀âiaegjd̂jêadhfhk̂fladhfmfal̂nĝgop̀f̂d̂h̀âqreaasadĥndl̂fĝeamaeeal̂hĵh̀ejor̀joĥh̀âtjdhenpĥ
ujposadhĝnĝfm̂gfdrovnêfd̂doswaex̂_̀âbcdaêg̀nvv̂lagfrdnhâfd̂cefhfdr̂n̂eaieagadhnhfyâc̀ ĵg̀nvv̂̀nyâazieagĝ
noh̀jefhk̂hĵwfdl̂h̀âbcdaêcfh̀̂eagiapĥhĵnvv̂snhhaeĝea{ofefdr̂h̀âbcdae|ĝniiejynv̂jênoh̀jef}nhfjdx̂~zpaiĥnĝ
jh̀aecfgâiejyflal̂fd̂�aphfjd̂�x�x��̂h̀âqep̀fhapĥljaĝdjĥ̀nyâgop̀ n̂oh̀jefhkx̂_̀âhaeŝ�bcdae�̂sandĝh̀âbcdaê
jêh̀âbcdae|ĝnoh̀jef}al̂eaieagadhnhfyax

UPQVWVQ̂_̀âbcdaêg̀nvv̂moedfg̀ĥĵh̀âtjdhenphje�̂cfh̀fd̂mfmhaad̂lnkĝnmhaêeapafiĥjm̂n̂cefhhad̂ea{oagh�̂fdmjesnhfjd̂
dapaggnek̂ndl̂eavayndĥmjêh̀âtjdhenphjêhĵaynvonha�̂rfyâdjhfpâjm�̂jêadmjepâsap̀ndfp|ĝvfad̂efr̀hgx̂�op̀^
fdmjesnhfjd̂g̀nvv̂fdpvolân̂pjeeapĥghnhasadĥjm̂h̀âeapjel̂varnv̂hfhvâhĵh̀âiejiaehk̂jd̂c̀fp̀ ĥ̀â�ej�apĥfĝvjpnhal�̂
ogonvvk̂eamaeeal̂hĵnĝh̀âgfha�̂ndl̂h̀âbcdae|ĝfdhaeagĥh̀aeafdx

UPQVQPO���YZ�YP��P��YPR�ZY[��P��Z\Z��\]PI[[\Z�Y�YZ��
UPQVQVŴ�efjêhĵpjssadpasadĥjm̂h̀â�je�̂ndl̂oijd̂cefhhad̂ea{oagĥwk̂h̀âtjdhenphje�̂h̀âbcdaêg̀nvv̂moedfg̀ĥĵh̀â
tjdhenphjêeangjdnwvâayfladpâh̀nĥh̀âbcdaềnĝsnlâmfdndpfnv̂neendrasadhĝhĵmovmfvv̂h̀âbcdae|ĝjwvfrnhfjdĝ
odlaêh̀âtjdhenphx̂_̀âtjdhenphjêg̀nvv̂̀nyâdĵjwvfrnhfjd̂hĵpjssadpâh̀â�je�̂odhfv̂h̀âbcdaêiejyflaĝgop̀^
ayfladpax̂�m̂pjssadpasadĥjm̂h̀â�je�̂fĝlavnkal̂odlaêh̀fĝ�aphfjd̂�x�x��̂h̀âtjdhenpĥ_fsâg̀nvv̂wâazhadlal̂
niiejiefnhavkx

UPQVQVQ̂�jvvjcfdr̂pjssadpasadĥjm̂h̀â�je�̂ndl̂oijd̂cefhhad̂ea{oagĥwk̂h̀âtjdhenphje�̂h̀âbcdaêg̀nvv̂moedfg̀ĥĵ
h̀âtjdhenphjêeangjdnwvâayfladpâh̀nĥh̀âbcdaềnĝsnlâmfdndpfnv̂neendrasadhĝhĵmovmfvv̂h̀âbcdae|ĝjwvfrnhfjdĝ
odlaêh̀âtjdhenpĥjdvk̂fm̂���̂h̀âbcdaêmnfvĝhĵsn�âinksadhĝhĵh̀âtjdhenphjênĝh̀âtjdhenpĥujposadhĝea{ofea�̂
���̂h̀âtjdhenphjêfladhfmfaĝfd̂cefhfdr̂n̂eangjdnwvâpjdpaed̂earnelfdr̂h̀âbcdae|ĝnwfvfhk̂hĵsn�âinksadĥc̀ad̂loa�̂
jê���̂n̂p̀ndrâfd̂h̀â�je�̂snhaefnvvk̂p̀ndraĝh̀âtjdhenpĥ�osx̂�m̂h̀âbcdaêmnfvĝhĵiejyflâgop̀ âyfladpa�̂nĝ
ea{ofeal�̂cfh̀fd̂mjoehaad̂lnkĝjm̂h̀âtjdhenphje|ĝea{oagh�̂h̀âtjdhenphjêsnk̂fssalfnhavk̂ghjîh̀â�je�̂ndl�̂fd̂h̀nĥ
ayadh�̂g̀nvv̂djhfmk̂h̀âbcdaêh̀nĥh̀â�je�̂̀nĝghjiialx̂�jcayae�̂fm̂h̀âea{oagĥfĝsnlâwapnogân̂p̀ndrâfd̂h̀â�je�̂
snhaefnvvk̂p̀ndraĝh̀âtjdhenpĥ�oŝodlaê���̂nwjya�̂h̀âtjdhenphjêsnk̂fssalfnhavk̂ghjîjdvk̂h̀nĥijehfjd̂jm̂h̀â
�je�̂nmmaphal̂wk̂h̀âp̀ndrâodhfv̂eangjdnwvâayfladpâfĝiejyflalx̂�m̂h̀â�je�̂fĝghjiial̂odlaêh̀fĝ�aphfjd̂�x�x��̂h̀â
tjdhenpĥ_fsâg̀nvv̂wâazhadlal̂niiejiefnhavk̂ndl̂h̀âtjdhenpĥ�oŝg̀nvv̂wâfdpeangal̂wk̂h̀ânsjodĥjm̂h̀â
tjdhenphje|ĝeangjdnwvâpjghĝjm̂g̀ohljcd�̂lavnk̂ndl̂ghneh�oi�̂ivoĝfdhaeagĥnĝiejyflal̂fd̂h̀âtjdhenpĥujposadhgx

UPQVQV�Pqmhaêh̀âbcdaêmoedfg̀aĝayfladpâjm̂mfdndpfnv̂neendrasadhĝodlaêh̀fĝ�aphfjd̂�x��̂h̀âbcdaêg̀nvv̂djĥ
snhaefnvvk̂ynek̂gop̀ m̂fdndpfnv̂neendrasadhĝcfh̀joĥiefjêdjhfpâhĵh̀âtjdhenphjex

UPQVQV P� àeâh̀âbcdaềnĝlagfrdnhal̂fdmjesnhfjd̂moedfg̀al̂odlaêh̀fĝ�aphfjd̂�x�̂nĝ�pjdmfladhfnv��̂h̀âtjdhenphjê
g̀nvv̂�aaîh̀âfdmjesnhfjd̂pjdmfladhfnv̂ndl̂g̀nvv̂djĥlfgpvjgâfĥhĵndk̂jh̀aêiaegjdx̂�jcayae�̂h̀âtjdhenphjêsnk̂
lfgpvjgâ�pjdmfladhfnv�̂fdmjesnhfjd�̂nmhaêgayad̂�¡�̂lnkg|̂djhfpâhĵh̀âbcdae�̂c̀aeâlfgpvjgoeâfĝea{ofeal̂wk̂vnc�̂
fdpvolfdr̂n̂gowijadn̂jêjh̀aêmjeŝjm̂pjsiovgjek̂varnv̂iejpagĝfggoal̂wk̂n̂pjoeĥjêrjyaedsadhnv̂adhfhk�̂jêwk̂pjoeĥ
jênewfhenhje�g�̂jelaex̂_̀âtjdhenphjêsnk̂nvgĵlfgpvjgâ�pjdmfladhfnv�̂fdmjesnhfjd̂hĵfhĝasivjkaag�̂pjdgovhndhg�̂
goeahfag�̂�owpjdhenphjeĝndl̂h̀afêasivjkaag�̂�ow�gowpjdhenphjeg�̂ndl̂jh̀aeĝc̀ ĵdaal̂hĵ�djĉh̀âpjdhadĥjm̂gop̀^
fdmjesnhfjd̂gjvavk̂ndl̂azpvogfyavk̂mjêh̀â�ej�apĥndl̂c̀ ĵnreaâhĵsnfdhnfd̂h̀âpjdmfladhfnvfhk̂jm̂gop̀ f̂dmjesnhfjdx

UPQV�PLZ��[�\���ZP\Z�P¢Y[���Y�PJY£¤�[Y�P��P��YPR�ZY[
UPQV�VŴ~zpaiĥmjêiaesfhĝndl̂maaĝh̀nĥneâh̀âeagijdgfwfvfhk̂jm̂h̀âtjdhenphjêodlaêh̀âtjdhenpĥujposadhg�̂
fdpvolfdr̂h̀jgâea{ofeal̂odlaê�aphfjd̂�x¡x��̂h̀âbcdaêg̀nvv̂gapoeândl̂ink̂mjêdapaggnek̂niiejynvg�̂angasadhg�̂
nggaggsadhĝndl̂p̀neraĝea{ofeal̂mjêpjdgheophfjd�̂ogâjêjppoindpk̂jm̂iaesndadĥgheophoeaĝjêmjêiaesndadĥ
p̀ndraĝfd̂azfghfdr̂mnpfvfhfagx

UPQV�VQ̂_̀âbcdaêg̀nvv̂eahnfd̂nd̂nep̀fhapĥvncmovvk̂vfpadgal̂hĵienphfpânep̀fhaphoea�̂jênd̂adhfhk̂vncmovvk̂ienphfpfdr̂
nep̀fhaphoea�̂fd̂h̀â�oefglfphfjd̂c̀aeâh̀â�ej�apĥfĝvjpnhalx̂_̀nĥiaegjd̂jêadhfhk̂fĝfladhfmfal̂nĝh̀âqep̀fhapĥfd̂h̀â
qreaasadĥndl̂fĝeamaeeal̂hĵh̀ejor̀joĥh̀âtjdhenpĥujposadhĝnĝfm̂gfdrovnêfd̂doswaex

UPQV�V�̂�m̂h̀âasivjksadĥjm̂h̀âqep̀fhapĥhaesfdnhag�̂h̀âbcdaêg̀nvv̂asivjk̂n̂goppaggjêhĵc̀jŝh̀âtjdhenphjềnĝ
dĵeangjdnwvâjw�aphfjd̂ndl̂c̀jgâghnhoĝodlaêh̀âtjdhenpĥujposadhĝg̀nvv̂wâh̀nĥjm̂h̀âqep̀fhaphx
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IJKLMLNOPQROSTURVOWQXYYOZ[VU\WQOW[V]R̂WO_RẀV\a\UbOcQ̂W\̀XYÒQXVX̀dRV\Wd\̀WeOYRbXYOY\f\dXd\gUWOXU_O[d\Y\d̂OYg̀Xd\gUWOZgVO
dQROW\dROgZOdQROhVgiR̀deOXU_OXOYRbXYO_RẀV\cd\gUOgZOdQROW\dRjOPQROkgUdVX̀dgVOWQXYYOaRORUd\dYR_OdgOVRŶOgUOdQROX̀ [̀VX̀ ÔgZO
\UZgVfXd\gUOZ[VU\WQR_OâOdQROSTURVOa[dOWQXYYORlRV̀\WROcVgcRVOcVR̀X[d\gUWOVRYXd\UbOdgOdQROWXZROcRVZgVfXÙROgZOdQRO
mgVnj

IJKLMLoOPQROSTURVOWQXYYOZ[VU\WQO\UZgVfXd\gUOgVOWRV]\̀RWOVRp[\VR_OgZOdQROSTURVOâOdQROkgUdVX̀dOqg̀[fRUdWOT\dQO
VRXWgUXaYROcVgfcdURWWjOPQROSTURVOWQXYYOXYWgOZ[VU\WQOXÛOgdQRVO\UZgVfXd\gUOgVOWRV]\̀RWO[U_RVOdQROSTURVrWÒgUdVgYOXU_O
VRYR]XUdOdgOdQROkgUdVX̀dgVrWOcRVZgVfXÙROgZOdQROmgVnOT\dQOVRXWgUXaYROcVgfcdURWWOXZdRVOVR̀R\]\UbOdQROkgUdVX̀dgVrWO
TV\ddRUOVRp[RWdOZgVOW[̀QO\UZgVfXd\gUOgVOWRV]\̀RWj

IJKLMLsOtUYRWWOgdQRVT\WROcVg]\_R_O\UOdQROkgUdVX̀dOqg̀[fRUdWeOdQROSTURVOWQXYYOZ[VU\WQOdgOdQROkgUdVX̀dgVOgURÒgĉOgZO
dQROkgUdVX̀dOqg̀[fRUdWOZgVOc[VcgWRWOgZOfXn\UbOVRcVg_[̀d\gUWOc[VW[XUdOdgOuR̀d\gUOvjwjxj

IJKLNJyz{|}~�J�����J��J����J��|J��}�
�ZOdQROkgUdVX̀dgVOZX\YWOdgÒgVVR̀dOmgVnOdQXdO\WOUgdO\UOX̀ g̀V_XÙROT\dQOdQROVRp[\VRfRUdWOgZOdQROkgUdVX̀dOqg̀[fRUdWOXWO
VRp[\VR_OâOuR̀d\gUOvxjxOgVOVRcRXdR_ŶOZX\YWOdgÒXVV̂Og[dOmgVnO\UOX̀ g̀V_XÙROT\dQOdQROkgUdVX̀dOqg̀[fRUdWeOdQROSTURVO
fX̂O\WW[ROXOTV\ddRUOgV_RVOdgOdQROkgUdVX̀dgVOdgOWdgcOdQROmgVneOgVOXÛOcgVd\gUOdQRVRgZeO[Ud\YOdQRÒX[WROZgVOW[̀QOgV_RVOQXWO
aRRUORY\f\UXdR_�OQgTR]RVeOdQROV\bQdOgZOdQROSTURVOdgOWdgcOdQROmgVnOWQXYYOUgdOb\]ROV\WROdgOXO_[d̂OgUOdQROcXVdOgZOdQROSTURVO
dgORlRV̀\WROdQ\WOV\bQdOZgVOdQROaRURZ\dOgZOdQROkgUdVX̀dgVOgVOXÛOgdQRVOcRVWgUOgVORUd\d̂eORl̀RcdOdgOdQRORldRUdOVRp[\VR_OâO
uR̀d\gUO�jvj�j

IJKLoJyz{|}~�J�����J��J��}}�Jy��J��|J��}�
�ZOdQROkgUdVX̀dgVO_RZX[YdWOgVOURbYR̀dWOdgÒXVV̂Og[dOdQROmgVnO\UOX̀ g̀V_XÙROT\dQOdQROkgUdVX̀dOqg̀[fRUdWOXU_OZX\YWO
T\dQ\UOXOdRU�_X̂OcRV\g_OXZdRVOVR̀R\cdOgZOUgd\̀ROZVgfOdQROSTURVOdgÒgffRÙROXU_ÒgUd\U[RÒgVVR̀d\gUOgZOW[̀QO_RZX[YdOgVO
URbYR̀dOT\dQO_\Y\bRÙROXU_OcVgfcdURWWeOdQROSTURVOfX̂eOT\dQg[dOcVRi[_\̀ROdgOgdQRVOVRfR_\RWOdQROSTURVOfX̂OQX]ReO
g̀VVR̀dOW[̀QO_RZX[YdOgVOURbYR̀djOu[̀QOX̀d\gUOâOdQROSTURVOXU_OXfg[UdWÒQXVbR_OdgOdQROkgUdVX̀dgVOXVROagdQOW[aiR̀dOdgO
cV\gVOXccVg]XYOgZOdQRO�V̀Q\dR̀dOXU_OdQRO�V̀Q\dR̀dOfX̂eOc[VW[XUdOdgOuR̀d\gUO�jwjveOT\dQQgY_OgVOU[YY\ẐOXOkRVd\Z\̀XdROZgVO
hX̂fRUdO\UOTQgYROgVO\UOcXVdeOdgOdQRORldRUdOVRXWgUXaŶOUR̀RWWXV̂OdgOVR\fa[VWROdQROSTURVOZgVOdQROVRXWgUXaYRÒgWdOgZO
g̀VVR̀d\UbOW[̀QO_RZ\̀\RÙ\RWeO\ÙY[_\UbOSTURVrWORlcRUWRWOXU_ÒgfcRUWXd\gUOZgVOdQRO�V̀Q\dR̀drWOX__\d\gUXYOWRV]\̀RWO
fX_ROUR̀RWWXV̂OâOW[̀QO_RZX[YdeOURbYR̀deOgVOZX\Y[VRjO�ZÒ[VVRUdOXU_OZ[d[VROcX̂fRUdWOXVROUgdOW[ZZ\̀\RUdOdgÒg]RVOW[̀QO
Xfg[UdWeOdQROkgUdVX̀dgVOWQXYYOcX̂OdQRO_\ZZRVRÙROdgOdQROSTURVjO�ZOdQROkgUdVX̀dgVO_\WXbVRRWOT\dQOdQROX̀d\gUWOgZOdQRO
STURVOgVOdQRO�V̀Q\dR̀deOgVOdQROXfg[UdWÒYX\fR_OXWÒgWdWOdgOdQROSTURVeOdQROkgUdVX̀dgVOfX̂OZ\YROXOkYX\fOc[VW[XUdOdgO
�Vd\̀YROvwj

�������JMJJJ�y������y�
IJML�J�|{|}��
IJML�L�OPQROkgUdVX̀dgVO\WOdQROcRVWgUOgVORUd\d̂O\_RUd\Z\R_OXWOW[̀QO\UOdQRO�bVRRfRUdOXU_O\WOVRZRVVR_OdgOdQVg[bQg[dOdQRO
kgUdVX̀dOqg̀[fRUdWOXWO\ZOW\Ub[YXVO\UOU[faRVjOPQROkgUdVX̀dgVOWQXYYOaROYXTZ[YŶOY\̀RUWR_eO\ZOVRp[\VR_O\UOdQROi[V\W_\̀d\gUO
TQRVROdQROhVgiR̀dO\WOYg̀XdR_jOPQROkgUdVX̀dgVOWQXYYO_RW\bUXdRO\UOTV\d\UbOXOVRcVRWRUdXd\]ROTQgOWQXYYOQX]RORlcVRWWO
X[dQgV\d̂OdgOa\U_OdQROkgUdVX̀dgVOT\dQOVRWcR̀dOdgOXYYOfXddRVWO[U_RVOdQ\WOkgUdVX̀djOPQROdRVfO�kgUdVX̀dgV�OfRXUWOdQRO
kgUdVX̀dgVOgVOdQROkgUdVX̀dgVrWOX[dQgV\�R_OVRcVRWRUdXd\]Rj

IJML�LKOPQROkgUdVX̀dgVOWQXYYOcRVZgVfOdQROmgVnO\UOX̀ g̀V_XÙROT\dQOdQROkgUdVX̀dOqg̀[fRUdWj

IJML�LMOPQROkgUdVX̀dgVOWQXYYOUgdOaROVRY\R]R_OgZO\dWOgaY\bXd\gUWOdgOcRVZgVfOdQROmgVnO\UOX̀ g̀V_XÙROT\dQOdQROkgUdVX̀dO
qg̀[fRUdWOR\dQRVOâOX̀d\]\d\RWOgVO_[d\RWOgZOdQRO�V̀Q\dR̀dO\UOdQRO�V̀Q\dR̀drWOX_f\U\WdVXd\gUOgZOdQROkgUdVX̀deOgVOâOdRWdWeO
\UWcR̀d\gUWOgVOXccVg]XYWOVRp[\VR_OgVOcRVZgVfR_OâOcRVWgUWOgVORUd\d\RWOgdQRVOdQXUOdQROkgUdVX̀dgVj

IJMLKJ�| �|zJ�¡J��{�}�¢�J£�¢�¤|{��J�{¥J¦�|�¥J��{¥����{�J§�J��{�}�¢��}
IJMLKL�ÖlR̀[d\gUOgZOdQROkgUdVX̀dOâOdQROkgUdVX̀dgVO\WOXOVRcVRWRUdXd\gUOdQXdOdQROkgUdVX̀dgVOQXWO]\W\dR_OdQROW\dReOaR̀gfRO
bRURVXYŶOZXf\Y\XVOT\dQOYg̀XYÒgU_\d\gUWO[U_RVOTQ\̀QOdQROmgVnO\WOdgOaROcRVZgVfR_eOXU_ÒgVVRYXdR_OcRVWgUXYO
gaWRV]Xd\gUWOT\dQOVRp[\VRfRUdWOgZOdQROkgUdVX̀dOqg̀[fRUdWj

IJMLKLKO©R̀X[WROdQROkgUdVX̀dOqg̀[fRUdWOXVRÒgfcYRfRUdXV̂eOdQROkgUdVX̀dgVOWQXYYeOaRZgVROWdXVd\UbORX̀QOcgVd\gUOgZOdQRO
mgVneÒXVRZ[YŶOWd[_̂OXU_ÒgfcXVROdQRO]XV\g[WOkgUdVX̀dOqg̀[fRUdWOVRYXd\]ROdgOdQXdOcgVd\gUOgZOdQROmgVneOXWOTRYYOXWOdQRO
\UZgVfXd\gUOZ[VU\WQR_OâOdQROSTURVOc[VW[XUdOdgOuR̀d\gUOxj�jªeOWQXYYOdXnROZ\RY_OfRXW[VRfRUdWOgZOXÛORl\Wd\UbO
g̀U_\d\gUWOVRYXdR_OdgOdQXdOcgVd\gUOgZOdQROmgVneOXU_OWQXYYOgaWRV]ROXÛÒgU_\d\gUWOXdOdQROW\dROXZZR̀d\UbO\djOPQRWRO
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IJKLMNOLIPQRNSTRUISROVTRWXSWIQTRIURUNYLKLONOLPMRYIISZLPNOLIPRNPZRYIPQOSXYOLIPRJ[ROVTR\IPOSNYOISRNPZRNSTRPIORUISROVTR
WXSWIQTRIURZLQYI]TSLPMRTSSISQ̂RI_LQQLIPQ̂RISRLPYIPQLQOTPYLTQRLPROVTR\IPOSNYOR̀IYX_TPOQaRVIbT]TŜROVTR\IPOSNYOISRQVNKKR
WSI_WOK[RSTWISOROIROVTRcSYVLOTYORNP[RTSSISQ̂RLPYIPQLQOTPYLTQRISRI_LQQLIPQRZLQYI]TSTZRJ[RISR_NZTRdPIbPROIROVTR
\IPOSNYOISRNQRNRSTeXTQORUISRLPUIS_NOLIPRLPRQXYVRUIS_RNQROVTRcSYVLOTYOR_N[RSTeXLSTfRgORLQRSTYIMPLhTZROVNOROVTR\IPOSNYOISiQR
ST]LTbRLQR_NZTRLPROVTR\IPOSNYOISiQRYNWNYLO[RNQRNRYIPOSNYOISRNPZRPIORNQRNRKLYTPQTZRZTQLMPRWSIUTQQLIPNK̂RXPKTQQRIOVTSbLQTR
QWTYLULYNKK[RWSI]LZTZRLPROVTR\IPOSNYOR̀IYX_TPOQf

jklmnmlRoVTR\IPOSNYOISRLQRPIORSTeXLSTZROIRNQYTSONLPROVNOROVTR\IPOSNYOR̀IYX_TPOQRNSTRLPRNYYISZNPYTRbLOVRNWWKLYNJKTRKNbQ̂R
QONOXOTQ̂RISZLPNPYTQ̂RYIZTQ̂RSXKTQRNPZRSTMXKNOLIPQ̂RISRKNbUXKRISZTSQRIURWXJKLYRNXOVISLOLTQ̂RJXOROVTR\IPOSNYOISRQVNKKR
WSI_WOK[RSTWISOROIROVTRcSYVLOTYORNP[RPIPYIPUIS_LO[RZLQYI]TSTZRJ[RISR_NZTRdPIbPROIROVTR\IPOSNYOISRNQRNRSTeXTQORUISR
LPUIS_NOLIPRLPRQXYVRUIS_RNQROVTRcSYVLOTYOR_N[RSTeXLSTf

jklmnmpRgUROVTR\IPOSNYOISRJTKLT]TQROVNORNZZLOLIPNKRYIQORISROL_TRLQRLP]IK]TZRJTYNXQTRIURYKNSLULYNOLIPQRISRLPQOSXYOLIPQROVTR
cSYVLOTYORLQQXTQRLPRSTQWIPQTROIROVTR\IPOSNYOISiQRPIOLYTQRISRSTeXTQOQRUISRLPUIS_NOLIPRWXSQXNPOROIRqTYOLIPQRrfsfsRISRrfsfr̂R
OVTR\IPOSNYOISRQVNKKRQXJ_LOR\KNL_QRNQRWSI]LZTZRLPRcSOLYKTRtufRgUROVTR\IPOSNYOISRUNLKQROIRWTSUIS_ROVTRIJKLMNOLIPQRIUR
qTYOLIPQRrfsfsRISRrfsfr̂ROVTR\IPOSNYOISRQVNKKRWN[RQXYVRYIQOQRNPZRZN_NMTQROIROVTRvbPTŜRQXJwTYOROIRqTYOLIPRtuftfx̂RNQR
bIXKZRVN]TRJTTPRN]ILZTZRLUROVTR\IPOSNYOISRVNZRWTSUIS_TZRQXYVRIJKLMNOLIPQfRgUROVTR\IPOSNYOISRWTSUIS_QROVIQTR
IJKLMNOLIPQ̂ROVTR\IPOSNYOISRQVNKKRPIORJTRKLNJKTROIROVTRvbPTSRISRcSYVLOTYORUISRZN_NMTQRSTQXKOLPMRUSI_RTSSISQ̂R
LPYIPQLQOTPYLTQRISRI_LQQLIPQRLPROVTR\IPOSNYOR̀IYX_TPOQ̂RUISRZLUUTSTPYTQRJTObTTPRULTKZR_TNQXST_TPOQRISRYIPZLOLIPQR
NPZROVTR\IPOSNYOR̀IYX_TPOQ̂RISRUISRPIPYIPUIS_LOLTQRIUROVTR\IPOSNYOR̀IYX_TPOQROIRNWWKLYNJKTRKNbQ̂RQONOXOTQ̂R
ISZLPNPYTQ̂RYIZTQ̂RSXKTQRNPZRSTMXKNOLIPQ̂RNPZRKNbUXKRISZTSQRIURWXJKLYRNXOVISLOLTQf

jklmlkyz{|}~�����k���k�����}z�����k�}��|�z}|�
jklmlm�RoVTR\IPOSNYOISRQVNKKRQXWTS]LQTRNPZRZLSTYOROVTR�ISd̂RXQLPMROVTR\IPOSNYOISiQRJTQORQdLKKRNPZRNOOTPOLIPfRoVTR
\IPOSNYOISRQVNKKRJTRQIKTK[RSTQWIPQLJKTRUIŜRNPZRVN]TRYIPOSIKRI]TŜRYIPQOSXYOLIPR_TNPQ̂R_TOVIZQ̂ROTYVPLeXTQ̂RQTeXTPYTQ̂R
NPZRWSIYTZXSTQ̂RNPZRUISRYIISZLPNOLPMRNKKRWISOLIPQRIUROVTR�ISdRXPZTSROVTR\IPOSNYOfRgUROVTR\IPOSNYOR̀IYX_TPOQRML]TR
QWTYLULYRLPQOSXYOLIPQRYIPYTSPLPMRYIPQOSXYOLIPR_TNPQ̂R_TOVIZQ̂ROTYVPLeXTQ̂RQTeXTPYTQ̂RISRWSIYTZXSTQ̂ROVTR\IPOSNYOISR
QVNKKRT]NKXNOTROVTRwIJQLOTRQNUTO[ROVTSTIURNPZRQVNKKRJTRQIKTK[RSTQWIPQLJKTRUISROVTRwIJQLOTRQNUTO[RIURQXYVR_TNPQ̂R_TOVIZQ̂R
OTYVPLeXTQ̂RQTeXTPYTQ̂RISRWSIYTZXSTQfRgUROVTR\IPOSNYOISRZTOTS_LPTQROVNORQXYVR_TNPQ̂R_TOVIZQ̂ROTYVPLeXTQ̂RQTeXTPYTQR
ISRWSIYTZXSTQR_N[RPIORJTRQNUT̂ROVTR\IPOSNYOISRQVNKKRML]TROL_TK[RPIOLYTROIROVTRvbPTSRNPZRcSYVLOTYÔRNPZRQVNKKRWSIWIQTR
NKOTSPNOL]TR_TNPQ̂R_TOVIZQ̂ROTYVPLeXTQ̂RQTeXTPYTQ̂RISRWSIYTZXSTQfRoVTRcSYVLOTYORQVNKKRT]NKXNOTROVTRWSIWIQTZR
NKOTSPNOL]TRQIKTK[RUISRYIPUIS_NPYTRbLOVROVTRZTQLMPRLPOTPORUISROVTRYI_WKTOTZRYIPQOSXYOLIPfR�PKTQQROVTRcSYVLOTYORIJwTYOQR
OIROVTR\IPOSNYOISiQRWSIWIQTZRNKOTSPNOL]T̂ROVTR\IPOSNYOISRQVNKKRWTSUIS_ROVTR�ISdRXQLPMRLOQRNKOTSPNOL]TR_TNPQ̂R_TOVIZQ̂R
OTYVPLeXTQ̂RQTeXTPYTQ̂RISRWSIYTZXSTQfR

jklmlmnRoVTR\IPOSNYOISRQVNKKRJTRSTQWIPQLJKTROIROVTRvbPTSRUISRNYOQRNPZRI_LQQLIPQRIUROVTR\IPOSNYOISiQRT_WKI[TTQ̂R
qXJYIPOSNYOISQRNPZROVTLSRNMTPOQRNPZRT_WKI[TTQ̂RNPZRIOVTSRWTSQIPQRISRTPOLOLTQRWTSUIS_LPMRWISOLIPQRIUROVTR�ISdRUIŜRISR
IPRJTVNKURIÛROVTR\IPOSNYOISRISRNP[RIURLOQRqXJYIPOSNYOISQf

jklmlmlRoVTR\IPOSNYOISRQVNKKRJTRSTQWIPQLJKTRUISRLPQWTYOLIPRIURWISOLIPQRIUR�ISdRNKSTNZ[RWTSUIS_TZROIRZTOTS_LPTROVNOR
QXYVRWISOLIPQRNSTRLPRWSIWTSRYIPZLOLIPROIRSTYTL]TRQXJQTeXTPOR�ISdf

jklmpk����}k���k���|}����
jklmpm�R�PKTQQRIOVTSbLQTRWSI]LZTZRLPROVTR\IPOSNYOR̀IYX_TPOQ̂ROVTR\IPOSNYOISRQVNKKRWSI]LZTRNPZRWN[RUISRKNJIŜR
_NOTSLNKQ̂RTeXLW_TPÔROIIKQ̂RYIPQOSXYOLIPRTeXLW_TPORNPZR_NYVLPTS[̂RbNOTŜRVTNÔRXOLKLOLTQ̂ROSNPQWISONOLIP̂RNPZRIOVTSR
UNYLKLOLTQRNPZRQTS]LYTQRPTYTQQNS[RUISRWSIWTSRT�TYXOLIPRNPZRYI_WKTOLIPRIUROVTR�ISd̂RbVTOVTSROT_WISNS[RISRWTS_NPTPOR
NPZRbVTOVTSRISRPIORLPYISWISNOTZRISROIRJTRLPYISWISNOTZRLPROVTR�ISdf

jklmpmnR��YTWORLPROVTRYNQTRIUR_LPISRYVNPMTQRLPROVTR�ISdRNWWSI]TZRJ[ROVTRcSYVLOTYORLPRNYYISZNPYTRbLOVRqTYOLIPRrftsf�R
ISRISZTSTZRJ[ROVTRcSYVLOTYORLPRNYYISZNPYTRbLOVRqTYOLIPRxf�̂ROVTR\IPOSNYOISR_N[R_NdTRQXJQOLOXOLIPQRIPK[RbLOVROVTR
YIPQTPORIUROVTRvbPTŜRNUOTSRT]NKXNOLIPRJ[ROVTRcSYVLOTYORNPZRLPRNYYISZNPYTRbLOVRNR\VNPMTRvSZTSRISR\IPQOSXYOLIPR
\VNPMTR̀LSTYOL]Tf

jklmpmlRoVTR\IPOSNYOISRQVNKKRTPUISYTRQOSLYORZLQYLWKLPTRNPZRMIIZRISZTSRN_IPMROVTR\IPOSNYOISiQRT_WKI[TTQRNPZRIOVTSR
WTSQIPQRYNSS[LPMRIXOROVTR�ISdfRoVTR\IPOSNYOISRQVNKKRPIORWTS_LORT_WKI[_TPORIURXPULORWTSQIPQRISRWTSQIPQRPIORWSIWTSK[R
QdLKKTZRLPRONQdQRNQQLMPTZROIROVT_f
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IJKLMJNOPPOQRS
IJKLMLTUVWXUYZ[\]̂_\Z]Ù ]̂]̂[\aU\ZU\WXUb̀ [X]Û[cUd]_We\X_\U\Ŵ\Uf̂\X]êgaÛ[cUXhiejfX[\Uki][eaWXcUi[cX]U\WXUYZ[\]̂_\U
èggUlXUZkUmZZcUhîge\nÛ[cU[X̀Ui[gXaaU\WXUYZ[\]̂_\UoZ_ifX[\aU]Xhie]XUZ]UjX]fe\UZ\WX]̀eaXpUVWXUYZ[\]̂_\Z]Uki]\WX]U
`̂]]̂[\aU\Ŵ\U\WXUqZ]rÙeggU_Z[kZ]fU\ZU\WXU]Xhie]XfX[\aUZkU\WXUYZ[\]̂_\UoZ_ifX[\aÛ[cÙeggUlXUk]XXUk]ZfUcXkX_\asU
Xt_Xj\UkZ]U\WZaXUe[WX]X[\Ue[U\WXUhîge\nUZkU\WXUqZ]rU\WXUYZ[\]̂_\UoZ_ifX[\aU]Xhie]XUZ]UjX]fe\pUqZ]rsUf̂\X]êgasUZ]U
XhiejfX[\U[Z\U_Z[kZ]fe[mU\ZU\WXaXU]Xhie]XfX[\aUf̂nUlXU_Z[aecX]XcUcXkX_\euXpUVWXUYZ[\]̂_\Z]vaÙ ]̂]̂[\nUXt_gicXaU
]XfXcnUkZ]Uĉf̂mXUZ]UcXkX_\U_̂iaXcUlnÛliaXsÛg\X]̂\eZ[aU\ZU\WXUqZ]rU[Z\UXtX_i\XcUlnU\WXUYZ[\]̂_\Z]sUefj]ZjX]UZ]U
e[aikke_eX[\Uf̂e[\X[̂[_XsUefj]ZjX]UZjX]̂\eZ[sUZ]U[Z]f̂gÙX̂]Û[cU\X̂]Û[cU[Z]f̂gUiâmXpUwkU]Xhie]XcUlnU\WXUd]_We\X_\sU
\WXUYZ[\]̂_\Z]UaŴggUki][eaWUâ\eak̂_\Z]nUXuecX[_XÛaU\ZU\WXUre[cÛ[cUhîge\nUZkUf̂\X]êgaÛ[cUXhiejfX[\p

IJKLMLxUdggUf̂\X]êgsUXhiejfX[\sUZ]UZ\WX]UajX_êgÙ ]̂]̂[\eXaU]Xhie]XcUlnU\WXUYZ[\]̂_\UoZ_ifX[\aUaŴggUlXUeaaiXcUe[U\WXU
[̂fXUZkU\WXUb̀ [X]sUZ]UaŴggUlXU\]̂[akX]̂lgXU\ZU\WXUb̀ [X]sÛ[cUaŴggU_ZffX[_XUe[Û__Z]ĉ[_XÙe\WUyX_\eZ[Uzp{p|p

IJKL}J~O���
VWXUYZ[\]̂_\Z]UaŴggUĵnUâgXasU_Z[aifX]sUiaXÛ[cUaefeĝ]U\̂tXaUkZ]U\WXUqZ]rUj]ZuecXcUlnU\WXUYZ[\]̂_\Z]U\Ŵ\Û]XU
gXm̂ggnUX[̂_\XcÙWX[UlecaÛ]XU]X_XeuXcUZ]U[XmZ\ê\eZ[aU_Z[_gicXcsÙWX\WX]UZ]U[Z\UnX\UXkkX_\euXUZ]UfX]XgnUa_WXcigXcU\ZU
mZUe[\ZUXkkX_\p

IJKL�J��P��R��J�����J��R����JOQ�J������OQ��J��R�J�O��
IJKL�LTU�[gXaaUZ\WX]̀eaXUj]ZuecXcUe[U\WXUYZ[\]̂_\UoZ_ifX[\asU\WXUYZ[\]̂_\Z]UaŴggUaX_i]XÛ[cUĵnUkZ]U\WXUliegce[mU
jX]fe\ÛaÙXggÛaUkZ]UZ\WX]UjX]fe\asUkXXasUge_X[aXasÛ[cUe[ajX_\eZ[aUlnUmZuX][fX[\ÛmX[_eXaU[X_Xaâ]nUkZ]Uj]ZjX]U
XtX_i\eZ[Û[cU_ZfjgX\eZ[UZkU\WXUqZ]rU\Ŵ\Û]XU_ia\Zf̂]egnUaX_i]XcÛk\X]UXtX_i\eZ[UZkU\WXUYZ[\]̂_\Û[cUgXm̂ggnU]Xhie]XcU
\̂U\WXU\efXUlecaÛ]XU]X_XeuXcUZ]U[XmZ\ê\eZ[aU_Z[_gicXcp

IJKL�LxUVWXUYZ[\]̂_\Z]UaŴggU_ZfjgnÙe\WÛ[cUmeuXU[Z\e_XaU]Xhie]XcUlnÛjjge_̂lgXUĝ̀ asUa\̂\i\XasUZ]ce[̂[_XasU_ZcXasU
]igXaÛ[cU]Xmiĝ\eZ[asÛ[cUĝ̀ kigUZ]cX]aUZkUjilge_Ûi\WZ]e\eXaÛjjge_̂lgXU\ZUjX]kZ]f̂[_XUZkU\WXUqZ]rp

IJKL�LKUwkU\WXUYZ[\]̂_\Z]UjX]kZ]faUqZ]rUr[Z̀e[mUe\U\ZUlXU_Z[\]̂]nU\ZÛjjge_̂lgXUĝ̀ asUa\̂\i\XasUZ]ce[̂[_XasU_ZcXasU]igXaU
[̂cU]Xmiĝ\eZ[asUZ]Uĝ̀ kigUZ]cX]aUZkUjilge_Ûi\WZ]e\eXasU\WXUYZ[\]̂_\Z]UaŴggÛaaifXÛjj]Zj]ê\XU]XajZ[aelege\nUkZ]Uai_WU
qZ]rÛ[cUaŴggUlX̂]U\WXU_Za\aÛ\\]eli\̂lgXU\ZU_Z]]X_\eZ[p

IJKL�L�J��Q��O���J�PJ�Q�Q��QJ��Q��R��Q�
wkU\WXUYZ[\]̂_\Z]UX[_Zi[\X]aU_Z[ce\eZ[aÛ\U\WXUae\XU\Ŵ\Û]XU���Uailai]k̂_XUZ]UZ\WX]̀eaXU_Z[_X̂gXcUjWnae_̂gU_Z[ce\eZ[aU
\Ŵ\UcekkX]Uf̂\X]êggnUk]ZfU\WZaXUe[ce_̂\XcUe[U\WXUYZ[\]̂_\UoZ_ifX[\aUZ]U���Ui[r[Z̀[UjWnae_̂gU_Z[ce\eZ[aUZkÛ[U
i[iaîgU[̂\i]XU\Ŵ\UcekkX]Uf̂\X]êggnUk]ZfU\WZaXUZ]ce[̂]egnUkZi[cU\ZUXtea\Û[cUmX[X]̂ggnU]X_Zm[e�XcÛaUe[WX]X[\Ue[U
_Z[a\]i_\eZ[Û_\eue\eXaUZkU\WXU_Ŵ]̂_\X]Uj]ZuecXcUkZ]Ue[U\WXUYZ[\]̂_\UoZ_ifX[\asU\WXUYZ[\]̂_\Z]UaŴggUj]Zfj\gnUj]ZuecXU
[Z\e_XU\ZU\WXUb̀ [X]Û[cU\WXUd]_We\X_\UlXkZ]XU_Z[ce\eZ[aÛ]XUcea\i]lXcÛ[cUe[U[ZUXuX[\Uĝ\X]U\Ŵ[U�|UĉnaÛk\X]Uke]a\U
ZlaX]û[_XUZkU\WXU_Z[ce\eZ[apUVWXUd]_We\X_\ÙeggUj]Zfj\gnUe[uXa\em̂\XUai_WU_Z[ce\eZ[aÛ[csUekU\WXUd]_We\X_\UcX\X]fe[XaU
\Ŵ\U\WXnUcekkX]Uf̂\X]êggnÛ[cU_̂iaXÛ[Ue[_]X̂aXUZ]UcX_]X̂aXUe[U\WXUYZ[\]̂_\Z]vaU_Za\UZksUZ]U\efXU]Xhie]XcUkZ]sU
jX]kZ]f̂[_XUZkÛ[nUĵ]\UZkU\WXUqZ]rsÙeggU]X_ZffX[cU\Ŵ\Û[UXhie\̂lgXÛc�ia\fX[\UlXUf̂cXUe[U\WXUYZ[\]̂_\UyifUZ]U
YZ[\]̂_\UVefXsUZ]UlZ\WpUwkU\WXUd]_We\X_\UcX\X]fe[XaU\Ŵ\U\WXU_Z[ce\eZ[aÛ\U\WXUae\XÛ]XU[Z\Uf̂\X]êggnUcekkX]X[\Uk]ZfU\WZaXU
e[ce_̂\XcUe[U\WXUYZ[\]̂_\UoZ_ifX[\aÛ[cU\Ŵ\U[ZU_Ŵ[mXUe[U\WXU\X]faUZkU\WXUYZ[\]̂_\UeaU�ia\ekeXcsU\WXUd]_We\X_\UaŴggU
j]Zfj\gnU[Z\eknU\WXUb̀ [X]Û[cUYZ[\]̂_\Z]sUa\̂\e[mU\WXU]X̂aZ[apUwkUXe\WX]Uĵ]\nUceaji\XaU\WXUd]_We\X_\vaUcX\X]fe[̂\eZ[UZ]U
]X_ZffX[ĉ\eZ[sU\Ŵ\Uĵ]\nUf̂nUailfe\ÛUYĝefÛaUj]ZuecXcUe[Ud]\e_gXU��p

IJKL�LMUwksUe[U\WXU_Zi]aXUZkU\WXUqZ]rsU\WXUYZ[\]̂_\Z]UX[_Zi[\X]aUWif̂[U]Xf̂e[aUZ]U]X_Zm[e�XaU\WXUXtea\X[_XUZkUli]êgU
f̂]rX]asÛ]_ŴXZgZme_̂gUae\XaUZ]ÙX\ĝ[caU[Z\Ue[ce_̂\XcUe[U\WXUYZ[\]̂_\UoZ_ifX[\asU\WXUYZ[\]̂_\Z]UaŴggUeffXcê\XgnU
aiajX[cÛ[nUZjX]̂\eZ[aU\Ŵ\ÙZigcÛkkX_\U\WXfÛ[cUaŴggU[Z\eknU\WXUb̀ [X]Û[cUd]_We\X_\pU�jZ[U]X_Xej\UZkUai_WU[Z\e_XsU
\WXUb̀ [X]UaŴggUj]Zfj\gnU\̂rXÛ[nÛ_\eZ[U[X_Xaâ]nU\ZUZl\̂e[UmZuX][fX[\̂gÛi\WZ]e�̂\eZ[U]Xhie]XcU\ZU]XaifXU\WXU
ZjX]̂\eZ[apUVWXUYZ[\]̂_\Z]UaŴggU_Z[\e[iXU\ZUaiajX[cUai_WUZjX]̂\eZ[aUi[\egUZ\WX]̀eaXUe[a\]i_\XcUlnU\WXUb̀ [X]Uli\UaŴggU
_Z[\e[iXÙe\WÛggUZ\WX]UZjX]̂\eZ[aU\Ŵ\UcZU[Z\ÛkkX_\U\WZaXU]Xf̂e[aUZ]UkX̂\i]XapU�XhiXa\aUkZ]Ûc�ia\fX[\aUe[U\WXUYZ[\]̂_\U
yifÛ[cUYZ[\]̂_\UVefXÛ]eae[mUk]ZfU\WXUXtea\X[_XUZkUai_WU]Xf̂e[aUZ]UkX̂\i]XaUf̂nUlXUf̂cXÛaUj]ZuecXcUe[Ud]\e_gXU��p

IJKL�J�����OQ���
IJKL�LTUVWXUYZ[\]̂_\Z]UaŴggUe[_gicXUe[U\WXUYZ[\]̂_\UyifÛggÛggZ̀ [̂_XaUa\̂\XcUe[U\WXUYZ[\]̂_\UoZ_ifX[\apUw\XfaU
_ZuX]XcUlnÛggZ̀ [̂_XaUaŴggUlXUaijjgeXcUkZ]Uai_WÛfZi[\aÛ[cUlnUai_WUjX]aZ[aUZ]UX[\e\eXaÛaU\WXUb̀ [X]Uf̂nUce]X_\sUli\U
\WXUYZ[\]̂_\Z]UaŴggU[Z\UlXU]Xhie]XcU\ZUXfjgZnUjX]aZ[aUZ]UX[\e\eXaU\ZÙWZfU\WXUYZ[\]̂_\Z]UŴaU]X̂aZ[̂lgXUZl�X_\eZ[p



�����

�

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

GH

IJKLMLNOPQRSTTOUVWSXYZTSO[XU\Z]S]OZQOVWSÔUQVX_̀VOaÙbcSQVTd
Le _RRUY_Q̀STOTW_RRÒU\SXOVWSÒUTVOVUOVWSÔUQVX_̀VUXOUfOc_VSXZ_RTO_Q]OSgbZ[cSQVO]SRZ\SXS]O_VOVWSOTZVSO_Q]O_RRO

XSgbZXS]OV_hSTdORSTTO_[[RZ̀_iRSOVX_]SO]ZT̀UbQVTj
LN ÛQVX_̀VUXkTÒUTVTOfUXObQRU_]ZQlO_Q]OW_Q]RZQlO_VOVWSOTZVSdOR_iUXdOZQTV_RR_VZUQÒUTVTdOU\SXWS_]dO[XUfZVdO_Q]O

UVWSXOSh[SQTSTÒUQVSc[R_VS]OfUXOTV_VS]O_RRUY_Q̀SO_cUbQVTOTW_RROiSOZQ̀Rb]S]OZQOVWSÔUQVX_̀VOmbcOibVO
QUVOZQOVWSO_RRUY_Q̀STjO_Q]

LK YWSQS\SXÒUTVTO_XSOcUXSOVW_QOUXORSTTOVW_QO_RRUY_Q̀STdOVWSÔUQVX_̀VOmbcOTW_RROiSO_]nbTVS]O_̀ ÙX]ZQlRoO
ioÔW_QlSOpX]SXqOrWSO_cUbQVOUfOVWSÔW_QlSOpX]SXOTW_RROXSfRS̀VOstuOVWSO]ZffSXSQ̀SOiSVYSSQO_̀Vb_RÒUTVTO
_Q]OVWSO_RRUY_Q̀STObQ]SXOmS̀VZUQOvqwqxqtO_Q]OsxuÒW_QlSTOZQÔUQVX_̀VUXkTÒUTVTObQ]SXOmS̀VZUQOvqwqxqxq

IJKLMLKOy_VSXZ_RTO_Q]OSgbZ[cSQVObQ]SXO_QO_RRUY_Q̀SOTW_RROiSOTSRS̀VS]OioOVWSOpYQSXOYZVWOXS_TUQ_iRSO[XUc[VQSTTq

IJKLzJ{|}~����~��~��
IJKLzLeOrWSÔUQVX_̀VUXOTW_RROSc[RUoO_ÒUc[SVSQVOTb[SXZQVSQ]SQVO_Q]OQS̀STT_XoO_TTZTV_QVTOYWUOTW_RROiSOZQO_VVSQ]_Q̀SO_VO
VWSO�XUnS̀VOTZVSO]bXZQlO[SXfUXc_Q̀SOUfOVWSO�UX�qOrWSOTb[SXZQVSQ]SQVOTW_RROXS[XSTSQVOVWSÔUQVX_̀VUXdO_Q]O
ÙccbQZ̀_VZUQTOlZ\SQOVUOVWSOTb[SXZQVSQ]SQVOTW_RROiSO_TOiZQ]ZQlO_TOZfOlZ\SQOVUOVWSÔUQVX_̀VUXq

IJKLzLNJrWSÔUQVX_̀VUXdO_TOTUUQO_TO[X_̀VZ̀_iRSO_fVSXO_Y_X]OUfOVWSÔUQVX_̀VdOTW_RROQUVZfoOVWSOpYQSXO_Q]O�X̀WZVS̀VOUfOVWSO
Q_cSO_Q]Ogb_RZfZ̀_VZUQTOUfO_O[XU[UTS]OTb[SXZQVSQ]SQVqO�ZVWZQOt�O]_oTOUfOXS̀SZ[VOUfOVWSOZQfUXc_VZUQdOVWSO�X̀WZVS̀VOc_oO
QUVZfoOVWSÔUQVX_̀VUXdOTV_VZQlOYWSVWSXOVWSOpYQSXOUXOVWSO�X̀WZVS̀VOstuOW_TOXS_TUQ_iRSOUinS̀VZUQOVUOVWSO[XU[UTS]O
Tb[SXZQVSQ]SQVOUXOsxuOXSgbZXSTO_]]ZVZUQ_ROVZcSOfUXOXS\ZSYqO�_ZRbXSOUfOVWSO�X̀WZVS̀VOVUO[XU\Z]SOQUVZ̀SOYZVWZQOVWSOt��]_oO
[SXZU]OTW_RRÒUQTVZVbVSOQUVZ̀SOUfOQUOXS_TUQ_iRSOUinS̀VZUQq

IJKLzLKOrWSÔUQVX_̀VUXOTW_RROQUVOSc[RUoO_O[XU[UTS]OTb[SXZQVSQ]SQVOVUOYWUcOVWSOpYQSXOUXO�X̀WZVS̀VOW_TOc_]SO
XS_TUQ_iRSO_Q]OVZcSRoOUinS̀VZUQqOrWSÔUQVX_̀VUXOTW_RROQUVÒW_QlSOVWSOTb[SXZQVSQ]SQVOYZVWUbVOVWSOpYQSXkTÒUQTSQVdO
YWZ̀WOTW_RROQUVObQXS_TUQ_iRoOiSOYZVWWSR]OUXO]SR_oS]q

IJKLe�J������������J������|�����J���J{|�������J{��~�|�~�
IJKLe�LeOrWSÔUQVX_̀VUXdO[XUc[VRoO_fVSXOiSZQlO_Y_X]S]OVWSÔUQVX_̀VdOTW_RROTbicZVOfUXOVWSOpYQSXkTO_Q]O�X̀WZVS̀VkTO
ZQfUXc_VZUQO_ÔUQVX_̀VUXkTÒUQTVXb̀VZUQOT̀WS]bRSOfUXOVWSO�UX�qOrWSOT̀WS]bRSOTW_RRÒUQV_ZQO]SV_ZRO_[[XU[XZ_VSOfUXOVWSO
�XUnS̀VdOZQ̀Rb]ZQlOstuOVWSO]_VSOUfÒUccSQ̀ScSQVOUfOVWSO�UX�dOZQVSXZcOT̀WS]bRSOcZRSTVUQSO]_VSTdO_Q]OVWSO]_VSOUfO
mbiTV_QVZ_RÔUc[RSVZUQjOsxuO_QO_[[UXVZUQcSQVOUfOVWSO�UX�OioÒUQTVXb̀VZUQO_̀VZ\ZVojO_Q]OsvuOVWSOVZcSOXSgbZXS]OfUXO
Ùc[RSVZUQOUfOS_̀WO[UXVZUQOUfOVWSO�UX�qOrWSOT̀WS]bRSOTW_RRO[XU\Z]SOfUXOVWSOUX]SXRoO[XUlXSTTZUQOUfOVWSO�UX�OVUO
Ùc[RSVZUQO_Q]OTW_RROQUVOSh̀SS]OVZcSORZcZVTÒbXXSQVObQ]SXOVWSÔUQVX_̀VOaÙbcSQVTqOrWSOT̀WS]bRSOTW_RROiSOXS\ZTS]O_VO
_[[XU[XZ_VSOZQVSX\_RTO_TOXSgbZXS]OioOVWSÒUQ]ZVZUQTOUfOVWSO�UX�O_Q]O�XUnS̀Vq

IJKLe�LNOrWSÔUQVX_̀VUXdO[XUc[VRoO_fVSXOiSZQlO_Y_X]S]OVWSÔUQVX_̀VO_Q]OVWSXS_fVSXO_TOQS̀STT_XoOVUOc_ZQV_ZQO_ÒbXXSQVO
TbicZVV_ROT̀WS]bRSdOTW_RROTbicZVO_OTbicZVV_ROT̀WS]bRSOfUXOVWSO�X̀WZVS̀VkTO_[[XU\_RqOrWSO�X̀WZVS̀VkTO_[[XU\_ROTW_RROQUVO
iSObQXS_TUQ_iRoO]SR_oS]OUXOYZVWWSR]qOrWSOTbicZVV_ROT̀WS]bRSOTW_RROstuOiSÒUUX]ZQ_VS]OYZVWOVWSÔUQVX_̀VUXkTO
ÙQTVXb̀VZUQOT̀WS]bRSdO_Q]OsxuO_RRUYOVWSO�X̀WZVS̀VOXS_TUQ_iRSOVZcSOVUOXS\ZSYOTbicZVV_RTqO�fOVWSÔUQVX_̀VUXOf_ZRTOVUO
TbicZVO_OTbicZVV_ROT̀WS]bRSdOUXOf_ZRTOVUO[XU\Z]SOTbicZVV_RTOZQO_̀ ÙX]_Q̀SOYZVWOVWSO_[[XU\S]OTbicZVV_ROT̀WS]bRSdOVWSO
ÛQVX_̀VUXOTW_RROQUVOiSOSQVZVRS]OVUO_QoOZQ̀XS_TSOZQÔUQVX_̀VOmbcOUXOShVSQTZUQOUfÔUQVX_̀VOrZcSOi_TS]OUQOVWSOVZcSO
XSgbZXS]OfUXOXS\ZSYOUfOTbicZVV_RTq

IJKLe�LKOrWSÔUQVX_̀VUXOTW_RRO[SXfUXcOVWSO�UX�OZQOlSQSX_RO_̀ ÙX]_Q̀SOYZVWOVWSOcUTVOXS̀SQVOT̀WS]bRSTOTbicZVVS]OVUOVWSO
pYQSXO_Q]O�X̀WZVS̀Vq

IJKLeeJ���|�~���J���J{��}�~�J��J��~J{��~
rWSÔUQVX_̀VUXOTW_RROc_�SO_\_ZR_iRSdO_VOVWSO�XUnS̀VOTZVSdOVWSÔUQVX_̀VOaÙbcSQVTdOZQ̀Rb]ZQlÔW_QlSOpX]SXTdO
ÛQTVXb̀VZUQÔW_QlSOaZXS̀VZ\STdO_Q]OUVWSXOyU]ZfZ̀_VZUQTdOZQOlUU]OUX]SXO_Q]Oc_X�S]ÒbXXSQVRoOVUOZQ]Z̀_VSOfZSR]O
Ẁ_QlSTO_Q]OTSRS̀VZUQTOc_]SO]bXZQlÒUQTVXb̀VZUQdO_Q]OVWSO_[[XU\S]OmWU[OaX_YZQlTdO�XU]b̀VOa_V_dOm_c[RSTdO_Q]O
TZcZR_XOXSgbZXS]OTbicZVV_RTqOrWSTSOTW_RROiSOZQOSRS̀VXUQZ̀OfUXcOUXO[_[SXÒU[odO_\_ZR_iRSOVUOVWSO�X̀WZVS̀VO_Q]OpYQSXdO_Q]O
]SRZ\SXS]OVUOVWSO�X̀WZVS̀VOfUXOTbicZVV_ROVUOVWSOpYQSXOb[UQÒUc[RSVZUQOUfOVWSO�UX�O_TO_OXS̀UX]OUfOVWSO�UX�O_TO
ÙQTVXb̀VS]q
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IJKLMNJOPQRJSTUVWXYZ[J\TQ]̂_̀JSÙUJUX]JOUaRbcZ
IJKLMNLMdefghdijklmnopdkjqdrjklmnopsdrmkojktpsdpufqrvwqpsdknrdgxfqjdrkxkdphqumkwwydhjqhkjqrdzgjdxfqd{gj|d}ydxfqd
~gnxjkuxgjdgjdkdev}ugnxjkuxgjsdev}�pv}ugnxjkuxgjsdtknvzkuxvjqjsdpvhhwmqjsdgjdrmpxjm}vxgjdxgdmwwvpxjkxqdpgtqdhgjxmgndgzd
xfqd{gj|�

IJKLMNLNd�jgrvuxdikxkdkjqdmwwvpxjkxmgnpsdpxknrkjrdpufqrvwqpsdhqjzgjtknuqdufkjxpsdmnpxjvuxmgnpsd}jgufvjqpsdrmkojktpsdknrd
gxfqjdmnzgjtkxmgndzvjnmpfqrd}ydxfqd~gnxjkuxgjdxgdmwwvpxjkxqdtkxqjmkwpdgjdq�vmhtqnxdzgjdpgtqdhgjxmgndgzdxfqd{gj|�

IJKLMNLKdekthwqpdkjqdhfypmukwdq�kthwqpdxfkxdmwwvpxjkxqdtkxqjmkwpsdq�vmhtqnxsdgjdlgj|tknpfmhsdknrdqpxk}wmpfdpxknrkjrpd
}ydlfmufdxfqd{gj|dlmwwd}qd�vroqr�

IJKLMNL�defghdijklmnopsd�jgrvuxdikxksdekthwqpsdknrdpmtmwkjdpv}tmxxkwpdkjqdngxd~gnxjkuxdiguvtqnxp�d�fqmjdhvjhgpqdmpd
xgdrqtgnpxjkxqdfgldxfqd~gnxjkuxgjdhjghgpqpdxgdugnzgjtdxgdxfqdmnzgjtkxmgndom�qndknrdxfqdrqpmondugnuqhxdq�hjqppqrdmnd
xfqd~gnxjkuxdiguvtqnxpdzgjdxfgpqdhgjxmgnpdgzdxfqd{gj|dzgjdlfmufdxfqd~gnxjkuxdiguvtqnxpdjq�vmjqdpv}tmxxkwp�d�q�mqld
}ydxfqd�jufmxquxdmpdpv}�quxdxgdxfqdwmtmxkxmgnpdgzdequxmgnd������d�nzgjtkxmgnkwdpv}tmxxkwpdvhgndlfmufdxfqd�jufmxquxdmpdngxd
q�hquxqrdxgdxk|qdjqphgnpm�qdkuxmgndtkyd}qdpgdmrqnxmzmqrdmndxfqd~gnxjkuxdiguvtqnxp�dev}tmxxkwpdxfkxdkjqdngxdjq�vmjqrd}yd
xfqd~gnxjkuxdiguvtqnxpdtkyd}qdjqxvjnqrd}ydxfqd�jufmxquxdlmxfgvxdkuxmgn�

IJKLMNL�d�fqd~gnxjkuxgjdpfkwwdjq�mqldzgjdugthwmknuqdlmxfdxfqd~gnxjkuxdiguvtqnxpsdkhhjg�qsdknrdpv}tmxdxgdxfqd
�jufmxquxsdefghdijklmnopsd�jgrvuxdikxksdekthwqpsdknrdpmtmwkjdpv}tmxxkwpdjq�vmjqrd}ydxfqd~gnxjkuxdiguvtqnxpsdmnd
kuugjrknuqdlmxfdxfqdpv}tmxxkwdpufqrvwqdkhhjg�qrd}ydxfqd�jufmxquxdgjsdmndxfqdk}pqnuqdgzdkndkhhjg�qrdpv}tmxxkwd
pufqrvwqsdlmxfdjqkpgnk}wqdhjgthxnqppdknrdmndpvufdpq�vqnuqdkpdxgdukvpqdngdrqwkydmndxfqd{gj|dgjdmndxfqdkuxm�mxmqpdgzdxfqd
�lnqjdgjdgzdeqhkjkxqd~gnxjkuxgjp�

IJKLMNL�d�ydpv}tmxxmnodefghdijklmnopsd�jgrvuxdikxksdekthwqpsdknrdpmtmwkjdpv}tmxxkwpsdxfqd~gnxjkuxgjdjqhjqpqnxpdxgd
xfqd�lnqjdknrd�jufmxquxdxfkxdxfqd~gnxjkuxgjdfkpd���djq�mqlqrdknrdkhhjg�qrdxfqtsd���drqxqjtmnqrdknrd�qjmzmqrd
tkxqjmkwpsdzmqwrdtqkpvjqtqnxpdknrdzmqwrdugnpxjvuxmgndujmxqjmkdjqwkxqrdxfqjqxgsdgjdlmwwdrgdpgsdknrd���dufqu|qrdknrd
uggjrmnkxqrdxfqdmnzgjtkxmgndugnxkmnqrdlmxfmndpvufdpv}tmxxkwpdlmxfdxfqdjq�vmjqtqnxpdgzdxfqd{gj|dknrdgzdxfqd~gnxjkuxd
iguvtqnxp�

IJKLMNL�d�fqd~gnxjkuxgjdpfkwwdhqjzgjtdngdhgjxmgndgzdxfqd{gj|dzgjdlfmufdxfqd~gnxjkuxdiguvtqnxpdjq�vmjqdpv}tmxxkwdknrd
jq�mqldgzdefghdijklmnopsd�jgrvuxdikxksdekthwqpsdgjdpmtmwkjdpv}tmxxkwpsdvnxmwdxfqdjqphquxm�qdpv}tmxxkwdfkpd}qqnd
khhjg�qrd}ydxfqd�jufmxqux�

IJKLMNL�d�fqd{gj|dpfkwwd}qdmndkuugjrknuqdlmxfdkhhjg�qrdpv}tmxxkwpdq�uqhxdxfkxdxfqd~gnxjkuxgjdpfkwwdngxd}qdjqwmq�qrdgzd
jqphgnpm}mwmxydzgjdrq�mkxmgnpdzjgtdxfqdjq�vmjqtqnxpdgzdxfqd~gnxjkuxdiguvtqnxpd}ydxfqd�jufmxqux�pdkhhjg�kwdgzdefghd
ijklmnopsd�jgrvuxdikxksdekthwqpsdgjdpmtmwkjdpv}tmxxkwpsdvnwqppdxfqd~gnxjkuxgjdfkpdphqumzmukwwydngxmzmqrdxfqd�jufmxquxd
gzdpvufdrq�mkxmgndkxdxfqdxmtqdgzdpv}tmxxkwdknrd���dxfqd�jufmxquxdfkpdom�qndljmxxqndkhhjg�kwdxgdxfqdphqumzmudrq�mkxmgndkpdkd
tmngjdufknoqdmndxfqd{gj|sdgjd���dkd~fknoqd�jrqjdgjd~gnpxjvuxmgnd~fknoqdimjquxm�qdfkpd}qqndmppvqrdkvxfgjm�mnodxfqd
rq�mkxmgn�d�fqd~gnxjkuxgjdpfkwwdngxd}qdjqwmq�qrdgzdjqphgnpm}mwmxydzgjdqjjgjpdgjdgtmppmgnpdmndefghdijklmnopsd�jgrvuxd
ikxksdekthwqpsdgjdpmtmwkjdpv}tmxxkwpsd}ydxfqd�jufmxqux�pdkhhjg�kwdxfqjqgz�

IJKLMNL�d�fqd~gnxjkuxgjdpfkwwdrmjquxdphqumzmudkxxqnxmgnsdmndljmxmnodgjdgndjqpv}tmxxqrdefghdijklmnopsd�jgrvuxdikxksd
ekthwqpsdgjdpmtmwkjdpv}tmxxkwpsdxgdjq�mpmgnpdgxfqjdxfkndxfgpqdjq�vqpxqrd}ydxfqd�jufmxquxdgndhjq�mgvpdpv}tmxxkwp�d�ndxfqd
k}pqnuqdgzdpvufdngxmuqsdxfqd�jufmxqux�pdkhhjg�kwdgzdkdjqpv}tmppmgndpfkwwdngxdkhhwydxgdpvufdjq�mpmgnp�

IJKLMNLM�d�fqd~gnxjkuxgjdpfkwwdngxd}qdjq�vmjqrdxgdhjg�mrqdhjgzqppmgnkwdpqj�muqpdxfkxdugnpxmxvxqdxfqdhjkuxmuqdgzd
kjufmxquxvjqdgjdqnomnqqjmnodvnwqppdpvufdpqj�muqpdkjqdphqumzmukwwydjq�vmjqrd}ydxfqd~gnxjkuxdiguvtqnxpdzgjdkdhgjxmgndgzd
xfqd{gj|dgjdvnwqppdxfqd~gnxjkuxgjdnqqrpdxgdhjg�mrqdpvufdpqj�muqpdmndgjrqjdxgdukjjydgvxdxfqd~gnxjkuxgj�pdjqphgnpm}mwmxmqpd
zgjdugnpxjvuxmgndtqknpsdtqxfgrpsdxqufnm�vqpsdpq�vqnuqpsdknrdhjguqrvjqp�d�fqd~gnxjkuxgjdpfkwwdngxd}qdjq�vmjqrdxgd
hjg�mrqdhjgzqppmgnkwdpqj�muqpdmnd�mgwkxmgndgzdkhhwmuk}wqdwkl�

IJKLMNLM�LMd�zdhjgzqppmgnkwdrqpmondpqj�muqpdgjduqjxmzmukxmgnpd}ydkdrqpmondhjgzqppmgnkwdjqwkxqrdxgdpypxqtpsdtkxqjmkwpsdgjd
q�vmhtqnxdkjqdphqumzmukwwydjq�vmjqrdgzdxfqd~gnxjkuxgjd}ydxfqd~gnxjkuxdiguvtqnxpsdxfqd�lnqjdknrdxfqd�jufmxquxdlmwwd
phqumzydkwwdhqjzgjtknuqdknrdrqpmondujmxqjmkdxfkxdpvufdpqj�muqpdtvpxdpkxmpzy�d�fqd~gnxjkuxgjdpfkwwd}qdqnxmxwqrdxgdjqwydvhgnd
xfqdkrq�vkuydknrdkuuvjkuydgzdxfqdhqjzgjtknuqdknrdrqpmondujmxqjmkdhjg�mrqrdmndxfqd~gnxjkuxdiguvtqnxp�d�fqd
~gnxjkuxgjdpfkwwdukvpqdpvufdpqj�muqpdgjduqjxmzmukxmgnpdxgd}qdhjg�mrqrd}ydkndkhhjghjmkxqwydwmuqnpqrdrqpmondhjgzqppmgnkwsd
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IJKLMNLOPQRSTUMNRQVNLMRWNLJRWWNRXXMRUNKQNRWWNVURIOQPLYNZRWZTWRSOKQLYNLXMZO[OZRSOKQLYNZMUSO[OZRSOKQLYN\JKXN]URIOQPLYNRQVN
KSJMUNLT̂_OSSRWLNXUMXRUMVN̂̀NLTZJNXUK[MLLOKQRWaN\JKXN]URIOQPLYNRQVNKSJMUNLT̂_OSSRWLNUMWRSMVNSKNSJMNbKUcYNVMLOPQMVNKUN
ZMUSO[OMVN̂̀NLTZJNXUK[MLLOKQRWYNO[NXUMXRUMVN̂̀NKSJMULYNLJRWWN̂MRUNLTZJNXUK[MLLOKQRWdLNIUOSSMQNRXXUKeRWNIJMQNLT̂_OSSMVNSKN
SJMNfUZJOSMZSaNgJMNhIQMUNRQVNSJMNfUZJOSMZSNLJRWWN̂MNMQSOSWMVNSKNUMẀNTXKQNSJMNRVMiTRZ̀NRQVNRZZTURZ̀NK[NSJMNLMUeOZMLYN
ZMUSO[OZRSOKQLYNRQVNRXXUKeRWLNXMU[KU_MVNKUNXUKeOVMVN̂̀ NLTZJNVMLOPQNXUK[MLLOKQRWLYNXUKeOVMVNSJMNhIQMUNRQVNfUZJOSMZSN
JReMNLXMZO[OMVNSKNSJMNjKQSURZSKUNSJMNXMU[KU_RQZMNRQVNVMLOPQNZUOSMUORNSJRSNLTZJNLMUeOZMLN_TLSNLRSOL[̀aNkTULTRQSNSKNSJOLN
\MZSOKQNlamnamoYNSJMNfUZJOSMZSNIOWWNUMeOMINRQVNRXXUKeMNKUNSRcMNKSJMUNRXXUKXUORSMNRZSOKQNKQNLT̂_OSSRWLNKQẀN[KUNSJMN
WO_OSMVNXTUXKLMNK[NZJMZcOQPN[KUNZKQ[KU_RQZMNIOSJNOQ[KU_RSOKQNPOeMQNRQVNSJMNVMLOPQNZKQZMXSNMpXUMLLMVNOQNSJMNjKQSURZSN
]KZT_MQSLa

qrstuvtuwtvNx[NSJMNjKQSURZSN]KZT_MQSLNUMiTOUMNSJMNjKQSURZSKUdLNVMLOPQNXUK[MLLOKQRWNSKNZMUSO[̀NSJRSNSJMNbKUcNJRLN̂MMQN
XMU[KU_MVNOQNRZZKUVRQZMNIOSJNSJMNVMLOPQNZUOSMUORYNSJMNjKQSURZSKUNLJRWWN[TUQOLJNLTZJNZMUSO[OZRSOKQLNSKNSJMNfUZJOSMZSNRSNSJMN
SO_MNRQVNOQNSJMN[KU_NLXMZO[OMVN̂̀NSJMNfUZJOSMZSa

qrstusryz{r|}r~��{
gJMNjKQSURZSKUNLJRWWNZKQ[OQMNKXMURSOKQLNRSNSJMNLOSMNSKNRUMRLNXMU_OSSMVN̂̀ NRXXWOZR̂WMNWRILYNLSRSTSMLYNKUVOQRQZMLYNZKVMLYN
UTWMLNRQVNUMPTWRSOKQLYNWRI[TWNKUVMULNK[NXT̂WOZNRTSJKUOSOMLYNRQVNSJMNjKQSURZSN]KZT_MQSLNRQVNLJRWWNQKSNTQUMRLKQR̂ẀN
MQZT_̂ MUNSJMNLOSMNIOSJN_RSMUORWLNKUNMiTOX_MQSa

qrstu�r�������r���r��������
qrstu�tuNgJMNjKQSURZSKUNLJRWWN̂MNUMLXKQLÔWMN[KUNZTSSOQPYN[OSSOQPYNKUNXRSZJOQPNUMiTOUMVNSKNZK_XWMSMNSJMNbKUcNKUNSKN_RcMN
OSLNXRUSLN[OSNSKPMSJMUNXUKXMUẀaNfWWNRUMRLNUMiTOUOQPNZTSSOQPYN[OSSOQPYNKUNXRSZJOQPNLJRWWN̂MNUMLSKUMVNSKNSJMNZKQVOSOKQNMpOLSOQPN
XUOKUNSKNSJMNZTSSOQPYN[OSSOQPYNKUNXRSZJOQPYNTQWMLLNKSJMUIOLMNUMiTOUMVN̂̀NSJMNjKQSURZSN]KZT_MQSLa

qrstu�tvNgJMNjKQSURZSKUNLJRWWNQKSNVR_RPMNKUNMQVRQPMUNRNXKUSOKQNK[NSJMNbKUcNKUN[TWẀNKUNXRUSORWẀNZK_XWMSMVN
ZKQLSUTZSOKQNK[NSJMNhIQMUNKUN\MXRURSMNjKQSURZSKULN̂̀NZTSSOQPYNXRSZJOQPYNKUNKSJMUIOLMNRWSMUOQPNLTZJNZKQLSUTZSOKQYNKUN̂̀N
MpZReRSOKQaNgJMNjKQSURZSKUNLJRWWNQKSNZTSNKUNKSJMUIOLMNRWSMUNZKQLSUTZSOKQN̂̀NSJMNhIQMUNKUNRN\MXRURSMNjKQSURZSKUNMpZMXSN
IOSJNIUOSSMQNZKQLMQSNK[NSJMNhIQMUNRQVNK[NSJMN\MXRURSMNjKQSURZSKUaNjKQLMQSNLJRWWNQKSN̂MNTQUMRLKQR̂ẀNIOSJJMWVaNgJMN
jKQSURZSKUNLJRWWNQKSNTQUMRLKQR̂ẀNIOSJJKWVYN[UK_NSJMNhIQMUNKUNRN\MXRURSMNjKQSURZSKUYNOSLNZKQLMQSNSKNZTSSOQPNKUN
KSJMUIOLMNRWSMUOQPNSJMNbKUca

qrstu�r��{�����ry�
qrstu�tuNgJMNjKQSURZSKUNLJRWWNcMMXNSJMNXUM_OLMLNRQVNLTUUKTQVOQPNRUMRN[UMMN[UK_NRZZT_TWRSOKQNK[NIRLSMN_RSMUORWLNRQVN
UT̂ ÔLJNZRTLMVN̂̀ NKXMURSOKQLNTQVMUNSJMNjKQSURZSaNfSNZK_XWMSOKQNK[NSJMNbKUcYNSJMNjKQSURZSKUNLJRWWNUM_KeMNIRLSMN
_RSMUORWLYNUT̂ ÔLJYNSJMNjKQSURZSKUdLNSKKWLYNZKQLSUTZSOKQNMiTOX_MQSYN_RZJOQMÙYNRQVNLTUXWTLN_RSMUORWLN[UK_NRQVNR̂KTSN
SJMNkUK�MZSa

qrstu�tvNx[NSJMNjKQSURZSKUN[ROWLNSKNZWMRQNTXNRLNXUKeOVMVNOQNSJMNjKQSURZSN]KZT_MQSLYNSJMNhIQMUN_R̀NVKNLKNRQVNSJMNhIQMUN
LJRWWN̂MNMQSOSWMVNSKNUMO_̂ TULM_MQSN[UK_NSJMNjKQSURZSKUa

qrstu�r���{zzr�|r�|��
gJMNjKQSURZSKUNLJRWWNXUKeOVMNSJMNhIQMUNRQVNfUZJOSMZSNIOSJNRZZMLLNSKNSJMNbKUcNOQNXUMXRURSOKQNRQVNXUKPUMLLNIJMUMeMUN
WKZRSMVa

qrstu�r�|�����{z�r���{��zr���r�|�������z
gJMNjKQSURZSKUNLJRWWNXR̀NRWWNUK̀RWSOMLNRQVNWOZMQLMN[MMLaNgJMNjKQSURZSKUNLJRWWNVM[MQVNLTOSLNKUNZWRO_LN[KUNOQ[UOQPM_MQSNK[N
ZKX̀UOPJSLNRQVNXRSMQSNUOPJSLNRQVNLJRWWNJKWVNSJMNhIQMUNRQVNfUZJOSMZSNJRU_WMLLN[UK_NWKLLNKQNRZZKTQSNSJMUMK[YN̂TSNLJRWWN
QKSN̂MNUMLXKQLÔWMN[KUNVM[MQLMNKUNWKLLNIJMQNRNXRUSOZTWRUNVMLOPQYNXUKZMLLYNKUNXUKVTZSNK[NRNXRUSOZTWRUN_RQT[RZSTUMUNKUN
_RQT[RZSTUMULNOLNUMiTOUMVN̂̀ NSJMNjKQSURZSN]KZT_MQSLYNKUNIJMUMNSJMNZKX̀UOPJSNeOKWRSOKQLNRUMNZKQSROQMVNOQN]URIOQPLYN
\XMZO[OZRSOKQLYNKUNKSJMUNVKZT_MQSLNXUMXRUMVN̂̀NSJMNhIQMUNKUNfUZJOSMZSaN�KIMeMUYNO[NRQNOQ[UOQPM_MQSNK[NRNZKX̀UOPJSNKUN
XRSMQSNOLNVOLZKeMUMVN̂̀YNKUN_RVMNcQKIQNSKYNSJMNjKQSURZSKUYNSJMNjKQSURZSKUNLJRWWN̂MNUMLXKQLÔWMN[KUNSJMNWKLLNTQWMLLNSJMN
OQ[KU_RSOKQNOLNXUK_XSẀN[TUQOLJMVNSKNSJMNfUZJOSMZSa

qrstu�r���{���}�����|�
qrstu�tuNgKNSJMN[TWWMLSNMpSMQSNXMU_OSSMVN̂̀NWRIYNSJMNjKQSURZSKUNLJRWWNOQVM_QO[̀NRQVNJKWVNJRU_WMLLNSJMNhIQMUYN
fUZJOSMZSYNfUZJOSMZSdLNZKQLTWSRQSLYNRQVNRPMQSLNRQVNM_XWK̀MMLNK[NRQ̀NK[NSJM_N[UK_NRQVNRPROQLSNZWRO_LYNVR_RPMLYNWKLLMLYN
RQVNMpXMQLMLYNOQZWTVOQPN̂TSNQKSNWO_OSMVNSKNRSSKUQM̀LdN[MMLYNRUOLOQPNKTSNK[NKUNUMLTWSOQPN[UK_NXMU[KU_RQZMNK[NSJMNbKUcYN
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IJKLMNONPQRSQPTUVRPVWSMXYPNSXSZOYPWKTTYPKJPO[IO\TOPMTPSQQJM]UQS]WOPQKP]KNMŴPM\_UĴYPTMV̀\OTTYPNMTOSTOPKJPNOSQRYPKJPQKP
M\_UĴPQKPKJPNOTQJUVQMK\PKaPQS\ZM]WOPIJKIOJQ̂PbKQROJPQRS\PQROPcKJ̀PMQTOWadYP]UQPK\ŴPQKPQROPO[QO\QPVSUTONP]̂PQROP\OZWMZO\QP
SVQTPKJPKXMTTMK\TPKaPQROPeK\QJSVQKJYPSPfU]VK\QJSVQKJYPS\̂K\OPNMJOVQŴPKJPM\NMJOVQŴPOXIWK̂ONP]̂PQROXYPKJPS\̂K\OPaKJP
gRKTOPSVQTPQRÔPXŜP]OPWMS]WOYPJOZSJNWOTTPKaPgROQROJPKJP\KQPTUVRPVWSMXYPNSXSZOYPWKTTYPKJPO[IO\TOPMTPVSUTONPM\PISJQP]̂PSP
ISJQ̂PM\NOX\MaMONPROJOU\NOJhPfUVRPK]WMZSQMK\PTRSWWP\KQP]OPVK\TQJUONPQKP\OZSQOYPS]JMNZOYPKJPJONUVOPKQROJPJMZRQTPKJP
K]WMZSQMK\TPKaPM\NOX\MQ̂PQRSQPgKUWNPKQROJgMTOPO[MTQPSTPQKPSPISJQ̂PKJPIOJTK\PNOTVJM]ONPM\PQRMTPfOVQMK\Pihjkh

lmnopqorPs\PVWSMXTPSZSM\TQPS\̂PIOJTK\PKJPO\QMQ̂PM\NOX\MaMONPU\NOJPQRMTPfOVQMK\PihjkP]̂PS\POXIWK̂OOPKaPQROPeK\QJSVQKJYP
SPfU]VK\QJSVQKJYPS\̂K\OPNMJOVQŴPKJPM\NMJOVQŴPOXIWK̂ONP]̂PQROXYPKJPS\̂K\OPaKJPgRKTOPSVQTPQRÔPXŜP]OPWMS]WOYPQROP
M\NOX\MaMVSQMK\PK]WMZSQMK\PU\NOJPfOVQMK\PihjkhjPTRSWWP\KQP]OPWMXMQONP]̂PSPWMXMQSQMK\PK\PSXKU\QPKJPQ̂IOPKaPNSXSZOTYP
VKXIO\TSQMK\YPKJP]O\OaMQTPIŜS]WOP]̂PKJPaKJPQROPeK\QJSVQKJPKJPSPfU]VK\QJSVQKJPU\NOJPgKJ̀OJTtPVKXIO\TSQMK\PSVQTYP
NMTS]MWMQ̂P]O\OaMQPSVQTYPKJPKQROJPOXIWK̂OOP]O\OaMQPSVQTh

uvwxyz{m|mmmuvy}xw{yw
lm|opm~������
lm|opopP�ROP�JVRMQOVQPMTPQROPIOJTK\PKJPO\QMQ̂PJOQSM\ONP]̂PQROP�g\OJPIUJTUS\QPQKPfOVQMK\P�hih�PS\NPMNO\QMaMONPSTPTUVRPM\P
QROP�ZJOOXO\Qh

lm|oporP�UQMOTYPJOTIK\TM]MWMQMOTYPS\NPWMXMQSQMK\TPKaPSUQRKJMQ̂PKaPQROP�JVRMQOVQPSTPTOQPaKJQRPM\PQROPeK\QJSVQP�KVUXO\QTP
TRSWWP\KQP]OPJOTQJMVQONYPXKNMaMONYPKJPO[QO\NONPgMQRKUQPgJMQQO\PVK\TO\QPKaPQROP�g\OJYPeK\QJSVQKJYPS\NP�JVRMQOVQhPeK\TO\QP
TRSWWP\KQP]OPU\JOSTK\S]ŴPgMQRROWNh

lm|ormu�������������m��m���my�������
lm|oropP�ROP�JVRMQOVQPgMWWPIJKLMNOPSNXM\MTQJSQMK\PKaPQROPeK\QJSVQPSTPNOTVJM]ONPM\PQROPeK\QJSVQP�KVUXO\QTPS\NPgMWWP]OP
S\P�g\OJtTPJOIJOTO\QSQMLOPNUJM\ZPVK\TQJUVQMK\PU\QMWPQROPNSQOPQROP�JVRMQOVQPMTTUOTPQROPaM\SWPeOJQMaMVSQOPaKJP�ŜXO\QhP�ROP
�JVRMQOVQPgMWWPRSLOPSUQRKJMQ̂PQKPSVQPK\P]ORSWaPKaPQROP�g\OJPK\ŴPQKPQROPO[QO\QPIJKLMNONPM\PQROPeK\QJSVQP�KVUXO\QTh

lm|ororP�ROP�JVRMQOVQPgMWWPLMTMQPQROPTMQOPSQPM\QOJLSWTPSIIJKIJMSQOPQKPQROPTQSZOPKaPVK\TQJUVQMK\YPKJPSTPKQROJgMTOPSZJOONPgMQRP
QROP�g\OJYPQKP]OVKXOPZO\OJSWŴPaSXMWMSJPgMQRPQROPIJKZJOTTPS\NP�USWMQ̂PKaPQROPIKJQMK\PKaPQROPcKJ̀PVKXIWOQONYPS\NPQKP
NOQOJXM\OPM\PZO\OJSWPMaPQROPcKJ̀PK]TOJLONPMTP]OM\ZPIOJaKJXONPM\PSPXS\\OJPM\NMVSQM\ZPQRSQPQROPcKJ̀YPgRO\PaUWŴP
VKXIWOQONYPgMWWP]OPM\PSVVKJNS\VOPgMQRPQROPeK\QJSVQP�KVUXO\QThP�KgOLOJYPQROP�JVRMQOVQPgMWWP\KQP]OPJO�UMJONPQKPXS̀OP
O[RSUTQMLOPKJPVK\QM\UKUTPK\�TMQOPM\TIOVQMK\TPQKPVROV̀PQROP�USWMQ̂PKJP�US\QMQ̂PKaPQROPcKJ̀hP�ROP�JVRMQOVQPgMWWP\KQPRSLOP
VK\QJKWPKLOJYPVRSJZOPKaYPKJPJOTIK\TM]MWMQ̂PaKJPQROPVK\TQJUVQMK\PXOS\TYPXOQRKNTYPQOVR\M�UOTYPTO�UO\VOTPKJPIJKVONUJOTYPKJP
aKJPQROPTSaOQ̂PIJOVSUQMK\TPS\NPIJKZJSXTPM\PVK\\OVQMK\PgMQRPQROPcKJ̀YPTM\VOPQROTOPSJOPTKWOŴPQROPeK\QJSVQKJtTPJMZRQTPS\NP
JOTIK\TM]MWMQMOTPU\NOJPQROPeK\QJSVQP�KVUXO\QTh

lm|oronP�\PQROP]STMTPKaPQROPTMQOPLMTMQTYPQROP�JVRMQOVQPgMWWP̀OOIPQROP�g\OJPJOSTK\S]ŴPM\aKJXONPS]KUQPQROPIJKZJOTTPS\NP
�USWMQ̂PKaPQROPIKJQMK\PKaPQROPcKJ̀PVKXIWOQONYPS\NPIJKXIQŴPJOIKJQPQKPQROP�g\OJPbjdP̀\Kg\PNOLMSQMK\TPaJKXPQROP
eK\QJSVQP�KVUXO\QTYPb�dP̀\Kg\PNOLMSQMK\TPaJKXPQROPXKTQPJOVO\QPVK\TQJUVQMK\PTVRONUWOPTU]XMQQONP]̂PQROPeK\QJSVQKJYP
S\NPbidPNOaOVQTPS\NPNOaMVMO\VMOTPK]TOJLONPM\PQROPcKJ̀hP�ROP�JVRMQOVQPgMWWP\KQP]OPJOTIK\TM]WOPaKJPQROPeK\QJSVQKJtTP
aSMWUJOPQKPIOJaKJXPQROPcKJ̀PM\PSVVKJNS\VOPgMQRPQROPJO�UMJOXO\QTPKaPQROPeK\QJSVQP�KVUXO\QThP�ROP�JVRMQOVQPgMWWP\KQP
RSLOPVK\QJKWPKLOJPKJPVRSJZOPKaYPS\NPgMWWP\KQP]OPJOTIK\TM]WOPaKJPSVQTPKJPKXMTTMK\TPKaYPQROPeK\QJSVQKJYPfU]VK\QJSVQKJTYPKJP
QROMJPSZO\QTPKJPOXIWK̂OOTYPKJPS\̂PKQROJPIOJTK\TPKJPO\QMQMOTPIOJaKJXM\ZPIKJQMK\TPKaPQROPcKJ̀h

lm|oro|my�������������m
�ROP�g\OJPS\NPeK\QJSVQKJPTRSWWPM\VWUNOPQROP�JVRMQOVQPM\PSWWPVKXXU\MVSQMK\TPQRSQPJOWSQOPQKPKJPSaaOVQPQROP�JVRMQOVQtTP
TOJLMVOTPKJPIJKaOTTMK\SWPJOTIK\TM]MWMQMOThP�ROP�g\OJPTRSWWPIJKXIQŴP\KQMâPQROP�JVRMQOVQPKaPQROPTU]TQS\VOPKaPS\̂PNMJOVQP
VKXXU\MVSQMK\TP]OQgOO\PQROP�g\OJPS\NPQROPeK\QJSVQKJPKQROJgMTOPJOWSQM\ZPQKPQROP�JK_OVQhPeKXXU\MVSQMK\TP]̂PS\NP
gMQRPQROP�JVRMQOVQtTPVK\TUWQS\QTPTRSWWP]OPQRJKUZRPQROP�JVRMQOVQhPeKXXU\MVSQMK\TP]̂PS\NPgMQRPfU]VK\QJSVQKJTPS\NP
TUIIWMOJTPTRSWWP]OPQRJKUZRPQROPeK\QJSVQKJhPeKXXU\MVSQMK\TP]̂PS\NPgMQRPfOISJSQOPeK\QJSVQKJTPTRSWWP]OPQRJKUZRPQROP
�g\OJhP�ROPeK\QJSVQP�KVUXO\QTPXŜPTIOVMâPKQROJPVKXXU\MVSQMK\PIJKQKVKWTh

lm|oro�P�STONPK\PQROP�JVRMQOVQtTPOLSWUSQMK\TPKaPQROPeK\QJSVQKJtTP�IIWMVSQMK\TPaKJP�ŜXO\QYPQROP�JVRMQOVQPgMWWPJOLMOgP
S\NPVOJQMâPQROPSXKU\QTPNUOPQROPeK\QJSVQKJPS\NPgMWWPMTTUOPeOJQMaMVSQOTPaKJP�ŜXO\QPM\PTUVRPSXKU\QTh

lm|oro�P�ROP�JVRMQOVQPRSTPSUQRKJMQ̂PQKPJO_OVQPcKJ̀PQRSQPNKOTP\KQPVK\aKJXPQKPQROPeK\QJSVQP�KVUXO\QThPcRO\OLOJPQROP
�JVRMQOVQPVK\TMNOJTPMQP\OVOTTSĴPKJPSNLMTS]WOYPQROP�JVRMQOVQPgMWWPRSLOPSUQRKJMQ̂PQKPJO�UMJOPM\TIOVQMK\PKJPQOTQM\ZPKaPQROP
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IJKLMNOMPQQJKRPOQSMTNUVMWSQUNJOXMYZ[\[]MPORMYZ[\[ẐMTVSUVSKMJKMOJUMUVSMIJKLMNXM_P̀KNQPUSR̂MNOXUPaaSRMJKMQJbcaSUSR[M
dJTSeSK̂MOSNUVSKMUVNXMPfUVJKNUgMJ_MUVSMhKQVNUSQUMOJKMPMRSQNXNJOMbPRSMNOMiJJRM_PNUVMSNUVSKMUJMSjSKQNXSMJKMOJUMUJMSjSKQNXSM
XfQVMPfUVJKNUgMXVPaaMiNeSMKNXSMUJMPMRfUgMJKMKSXcJOXǸNaNUgMJ_MUVSMhKQVNUSQUMUJMUVSMkJOUKPQUJK̂MWf̀QJOUKPQUJKX̂MXfccaNSKX̂M
UVSNKMPiSOUXMJKMSbcaJgSSX̂MJKMJUVSKMcSKXJOXMJKMSOUNUNSXMcSK_JKbNOiMcJKUNJOXMJ_MUVSMIJKL[

lmnopoqMrVSMhKQVNUSQUMTNaaMKSeNSTMPORMPccKJeŜMJKMUPLSMJUVSKMPccKJcKNPUSMPQUNJOMfcJÔMUVSMkJOUKPQUJKsXMXf̀bNUUPaXMXfQVM
PXMWVJcMtKPTNOiX̂MuKJRfQUMtPUP̂MPORMWPbcaSX̂M̀fUMJOagM_JKMUVSMaNbNUSRMcfKcJXSMJ_MQVSQLNOiM_JKMQJO_JKbPOQSMTNUVM
NO_JKbPUNJOMiNeSOMPORMUVSMRSXNiOMQJOQScUMSjcKSXXSRMNOMUVSMkJOUKPQUMtJQfbSOUX[MrVSMhKQVNUSQUsXMPQUNJOMTNaaM̀SMUPLSOM
NOMPQQJKRPOQSMTNUVMUVSMXf̀bNUUPaMXQVSRfaSMPccKJeSRM̀gMUVSMhKQVNUSQUMJK̂MNOMUVSMP̀XSOQSMJ_MPOMPccKJeSRMXf̀bNUUPaM
XQVSRfaŜMTNUVMKSPXJOP̀aSMcKJbcUOSXXMTVNaSMPaaJTNOiMXf__NQNSOUMUNbSMNOMUVSMhKQVNUSQUsXMcKJ_SXXNJOPaMvfRibSOUMUJM
cSKbNUMPRSwfPUSMKSeNST[MxSeNSTMJ_MXfQVMXf̀bNUUPaXMNXMOJUMQJORfQUSRM_JKMUVSMcfKcJXSMJ_MRSUSKbNONOiMUVSMPQQfKPQgMPORM
QJbcaSUSOSXXMJ_MJUVSKMRSUPNaXMXfQVMPXMRNbSOXNJOXMPORMwfPOUNUNSX̂MJKM_JKMXf̀XUPOUNPUNOiMNOXUKfQUNJOXM_JKMNOXUPaaPUNJOMJKM
cSK_JKbPOQSMJ_MSwfNcbSOUMJKMXgXUSbX̂MPaaMJ_MTVNQVMKSbPNOMUVSMKSXcJOXǸNaNUgMJ_MUVSMkJOUKPQUJKMPXMKSwfNKSRM̀gMUVSM
kJOUKPQUMtJQfbSOUX[MrVSMhKQVNUSQUsXMKSeNSTMJ_MUVSMkJOUKPQUJKsXMXf̀bNUUPaXMXVPaaMOJUMKSaNSeSMUVSMkJOUKPQUJKMJ_MUVSM
J̀aNiPUNJOXMfORSKMWSQUNJOXMZ[ẐMZ[ŷMPORMZ[Y][MrVSMhKQVNUSQUsXMKSeNSTMXVPaaMOJUMQJOXUNUfUSMPccKJePaMJ_MXP_SUgM
cKSQPfUNJOXMJKMJ_MPOgMQJOXUKfQUNJOMbSPOX̂MbSUVJRX̂MUSQVONwfSX̂MXSwfSOQSX̂MJKMcKJQSRfKSX[MrVSMhKQVNUSQUsXMPccKJePaMJ_M
PMXcSQN_NQMNUSbMXVPaaMOJUMNORNQPUSMPccKJePaMJ_MPOMPXXSb̀ agMJ_MTVNQVMUVSMNUSbMNXMPMQJbcJOSOU[

lmnopozMrVSMhKQVNUSQUMTNaaMcKScPKSMkVPOiSM{KRSKXMPORMkJOXUKfQUNJOMkVPOiSMtNKSQUNeSX̂MPORMbPgMJKRSKMbNOJKMQVPOiSXM
NOMUVSMIJKLMPXMcKJeNRSRMNOMWSQUNJOM|[\[MrVSMhKQVNUSQUMTNaaMNOeSXUNiPUSMPORMbPLSMRSUSKbNOPUNJOXMPORMKSQJbbSORPUNJOXM
KSiPKRNOiMQJOQSPaSRMPORMfOLOJTOMQJORNUNJOXMPXMcKJeNRSRMNOMWSQUNJOMZ[|[\[

lmnopo}MrVSMhKQVNUSQUMTNaaMQJORfQUMNOXcSQUNJOXMUJMRSUSKbNOSMUVSMRPUSMJKMRPUSXMJ_MWf̀XUPOUNPaMkJbcaSUNJOMPORMUVSMRPUSMJ_M
_NOPaMQJbcaSUNJO~MNXXfSMkSKUN_NQPUSXMJ_MWf̀XUPOUNPaMkJbcaSUNJOMcfKXfPOUMUJMWSQUNJOM�[�~MKSQSNeSMPORM_JKTPKRMUJMUVSM
{TOSK̂M_JKMUVSM{TOSKsXMKSeNSTMPORMKSQJKRX̂MTKNUUSOMTPKKPOUNSXMPORMKSaPUSRMRJQfbSOUXMKSwfNKSRM̀gMUVSMkJOUKPQUMPORM
PXXSb̀ aSRM̀gMUVSMkJOUKPQUJKMcfKXfPOUMUJMWSQUNJOM�[Y�~MPORMNXXfSMPM_NOPaMkSKUN_NQPUSM_JKMuPgbSOUMcfKXfPOUMUJM
WSQUNJOM�[Y�[

lmnopo��M�_MUVSM{TOSKMPORMhKQVNUSQUMPiKSŜMUVSMhKQVNUSQUMTNaaMcKJeNRSMJOSMJKMbJKSMuKJvSQUMKScKSXSOUPUNeSXMUJMPXXNXUMNOM
QPKKgNOiMJfUMUVSMhKQVNUSQUsXMKSXcJOXǸNaNUNSXMPUMUVSMXNUS[MrVSM{TOSKMXVPaaMOJUN_gMUVSMkJOUKPQUJKMJ_MPOgMQVPOiSMNOMUVSM
RfUNSX̂MKSXcJOXǸNaNUNSXMPORMaNbNUPUNJOXMJ_MPfUVJKNUgMJ_MUVSMuKJvSQUMKScKSXSOUPUNeSX[

lmnopo��MrVSMhKQVNUSQUMTNaaMNOUSKcKSUMPORMRSQNRSMbPUUSKXMQJOQSKONOiMcSK_JKbPOQSMfORSK̂MPORMKSwfNKSbSOUXMJ_̂MUVSM
kJOUKPQUMtJQfbSOUXMJOMTKNUUSOMKSwfSXUMJ_MSNUVSKMUVSM{TOSKMJKMkJOUKPQUJK[MrVSMhKQVNUSQUsXMKSXcJOXSMUJMXfQVMKSwfSXUXM
TNaaM̀SMbPRSMNOMTKNUNOiMTNUVNOMPOgMUNbSMaNbNUXMPiKSSRMfcJOMJKMJUVSKTNXSMTNUVMKSPXJOP̀aSMcKJbcUOSXX[

lmnopo�pM�OUSKcKSUPUNJOXMPORMRSQNXNJOXMJ_MUVSMhKQVNUSQUMTNaaM̀SMQJOXNXUSOUMTNUVMUVSMNOUSOUMJ_̂MPORMKSPXJOP̀agMNO_SKP̀aSM
_KJb̂MUVSMkJOUKPQUMtJQfbSOUXMPORMTNaaM̀SMNOMTKNUNOiMJKMNOMUVSM_JKbMJ_MRKPTNOiX[MIVSOMbPLNOiMXfQVMNOUSKcKSUPUNJOXM
PORMRSQNXNJOX̂MUVSMhKQVNUSQUMTNaaMSORSPeJKMUJMXSQfKSM_PNUV_faMcSK_JKbPOQSM̀gM̀JUVM{TOSKMPORMkJOUKPQUJK̂MTNaaMOJUMXVJTM
cPKUNPaNUgMUJMSNUVSK̂MPORMTNaaMOJUM̀SMaNP̀aSM_JKMKSXfaUXMJ_MNOUSKcKSUPUNJOXMJKMRSQNXNJOXMKSORSKSRMNOMiJJRM_PNUV[

lmnopo��MrVSMhKQVNUSQUsXMRSQNXNJOXMJOMbPUUSKXMKSaPUNOiMUJMPSXUVSUNQMS__SQUMTNaaM̀SM_NOPaMN_MQJOXNXUSOUMTNUVMUVSMNOUSOUM
SjcKSXXSRMNOMUVSMkJOUKPQUMtJQfbSOUX[

lmnopo�nMrVSMhKQVNUSQUMTNaaMKSeNSTMPORMKSXcJORMUJMKSwfSXUXM_JKMNO_JKbPUNJOMP̀JfUMUVSMkJOUKPQUMtJQfbSOUX[MrVSM
hKQVNUSQUsXMKSXcJOXSMUJMXfQVMKSwfSXUXMTNaaM̀SMbPRSMNOMTKNUNOiMTNUVNOMPOgMUNbSMaNbNUXMPiKSSRMfcJOMJKMJUVSKTNXSMTNUVM
KSPXJOP̀aSMcKJbcUOSXX[M�_MPccKJcKNPUŜMUVSMhKQVNUSQUMTNaaMcKScPKSMPORMNXXfSMXfccaSbSOUPaMtKPTNOiXMPORMWcSQN_NQPUNJOXM
NOMKSXcJOXSMUJMUVSMKSwfSXUXM_JKMNO_JKbPUNJO[

�������m�mmm��������������
lm�o�m�����������
lm�o�o�MhMWf̀QJOUKPQUJKMNXMPMcSKXJOMJKMSOUNUgMTVJMVPXMPMRNKSQUMQJOUKPQUMTNUVMUVSMkJOUKPQUJKMUJMcSK_JKbMPMcJKUNJOMJ_MUVSM
IJKLMPUMUVSMXNUS[MrVSMUSKbM�Wf̀QJOUKPQUJK�MNXMKS_SKKSRMUJMUVKJfiVJfUMUVSMkJOUKPQUMtJQfbSOUXMPXMN_MXNOifaPKMNOMOfb̀ SKM
PORMbSPOXMPMWf̀QJOUKPQUJKMJKMPOMPfUVJKN�SRMKScKSXSOUPUNeSMJ_MUVSMWf̀QJOUKPQUJK[MrVSMUSKbM�Wf̀QJOUKPQUJK�MRJSXMOJUM
NOQafRSMPMWScPKPUSMkJOUKPQUJKMJKMUVSMXf̀QJOUKPQUJKXMJ_MPMWScPKPUSMkJOUKPQUJK[
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IJKLMLNOPOQRSTURSVWXYZ[VYWZO\UO[O]̂ZUWXOWZÔXY\Y_ÒaWOa[UO[Ob\ẐVYOWZO\Xb\ẐVYOVWXYZ[VYÒ\YaO[OQRSVWXYZ[VYWZOYWO]̂ZcWZdO
[O]WZY\WXOWcOYâOeWZfO[YOYâOU\ŶgOhâOŶZdOiQRSTURSVWXYZ[VYWZiO\UOẐĉZẐbOYWOYaZWRjaWRYOYâOkWXYZ[VYOlWVRd̂XYUO[UO\cO
U\XjRm[ZO\XOXRdŜZO[XbOd̂[XUO[OQRSTURSVWXYZ[VYWZOWZO[XO[RYaWZ\n̂bOẐ]ẐÛXY[Y\ôOWcOYâOQRSTURSVWXYZ[VYWZg

IJKLNJpqrstJuvJwxyzu{|srz|}Jr{tJ~|��sJ�u{|srz|}JvusJ�us|�u{}JuvJ|��J�us�
IJKLNLMO�Xm̂UUOWYâZ̀\ÛOUY[ŶbO\XOYâOkWXYZ[VYOlWVRd̂XYU�OYâOkWXYZ[VYWZ�O[UOUWWXO[UO]Z[VY\V[Sm̂O[cŶZO[̀[ZbOWcOYâO
kWXYZ[VY�OUa[mmOXWY\c_OYâO�̀ X̂ZO[XbOPZVa\ŶVYOWcOYâO]̂ZUWXUOWZÔXY\Y\̂UO]ZW]WÛbOcWZÔ[VaO]Z\XV\][mO]WZY\WXOWcOYâO
eWZf�O\XVmRb\XjOYaWÛÒaWO[ẐOYWOcRZX\UaOd[ŶZ\[mUOWZÔ�R\]d̂XYOc[SZ\V[ŶbOYWO[OU]̂V\[mOb̂U\jXgOe\Ya\XO��Ob[_UOWcO
ẐV̂\]YOWcOYâO\XcWZd[Y\WX�OYâOPZVa\ŶVYOd[_OXWY\c_OYâOkWXYZ[VYWZÒâYâZOYâO�̀ X̂ZOWZOYâOPZVa\ŶVYO���Oa[UO
Ẑ[UWX[Sm̂OWS�̂VY\WXOYWO[X_OURVaO]ZW]WÛbO]̂ZUWXOWZÔXY\Y_OWZO���OẐ�R\ẐUO[bb\Y\WX[mOY\d̂OcWZOẐo\̂̀ gO�[\mRẐOWcOYâO
PZVa\ŶVYOYWO]ZWo\b̂OXWY\V̂Ò\Ya\XOYâO��Tb[_O]̂Z\WbOUa[mmOVWXUY\YRŶOXWY\V̂OWcOXWOẐ[UWX[Sm̂OWS�̂VY\WXg

IJKLNLNOhâOkWXYZ[VYWZOUa[mmOXWYOVWXYZ[VYÒ\YaO[O]ZW]WÛbO]̂ZUWXOWZÔXY\Y_OYWÒaWdOYâO�̀ X̂ZOWZOPZVa\ŶVYOa[UOd[b̂O
Ẑ[UWX[Sm̂O[XbOY\d̂m_OWS�̂VY\WXgOhâOkWXYZ[VYWZOUa[mmOXWYOŜOẐ�R\ẐbOYWOVWXYZ[VYÒ\YaO[X_WX̂OYWÒaWdOYâOkWXYZ[VYWZO
a[UOd[b̂OẐ[UWX[Sm̂OWS�̂VY\WXg

IJKLNL�O�cOYâO�̀ X̂ZOWZOPZVa\ŶVYOa[UOẐ[UWX[Sm̂OWS�̂VY\WXOYWO[O]̂ZUWXOWZÔXY\Y_O]ZW]WÛbOS_OYâOkWXYZ[VYWZ�OYâO
kWXYZ[VYWZOUa[mmO]ZW]WÛO[XWYâZOYWÒaWdOYâO�̀ X̂ZOWZOPZVa\ŶVYOa[UOXWOẐ[UWX[Sm̂OWS�̂VY\WXgO�cOYâO]ZW]WÛbOSRYO
Ẑ�̂VŶbOQRSVWXYZ[VYWZÒ[UOẐ[UWX[Sm_OV[][Sm̂OWcO]̂ZcWZd\XjOYâOeWZf�OYâOkWXYZ[VYOQRdO[XbOkWXYZ[VYOh\d̂OUa[mmOŜO
\XVẐ[ÛbOWZOb̂VẐ[ÛbOS_OYâOb\cĉẐXV̂�O\cO[X_�OWVV[U\WX̂bOS_OURVaOVa[Xĵ�O[XbO[XO[]]ZW]Z\[ŶOka[XĵO�Zb̂ZOUa[mmOŜO
\UUR̂bOŜcWẐOVWdd̂XV̂d̂XYOWcOYâOURSUY\YRŶOQRSVWXYZ[VYWZ�UOeWZfgO�Ẁ ô̂Z�OXWO\XVẐ[ÛO\XOYâOkWXYZ[VYOQRdOWZO
kWXYZ[VYOh\d̂OUa[mmOŜO[mmẀ b̂OcWZOURVaOVa[XĵORXm̂UUOYâOkWXYZ[VYWZOa[UO[VŶbO]ZWd]Ym_O[XbOẐU]WXU\ôm_O\XO
URSd\YY\XjOX[d̂UO[UOẐ�R\Ẑbg

IJKLNL�OhâOkWXYZ[VYWZOUa[mmOXWYOURSUY\YRŶO[OQRSVWXYZ[VYWZ�O]̂ZUWX�OWZÔXY\Y_OcWZOWX̂O]Ẑo\WRUm_OÛm̂VŶbO\cOYâO�̀ X̂ZO
WZOPZVa\ŶVYOd[f̂UOẐ[UWX[Sm̂OWS�̂VY\WXOYWOURVaOURSUY\YRY\WXg

IJKL�Jwxyzu{|srz|xr�J���r|�u{}
�_O[]]ZW]Z\[ŶÒZ\YŶXO[jẐ̂ d̂XY�OYâOkWXYZ[VYWZOUa[mmOẐ�R\ẐÔ[VaOQRSVWXYZ[VYWZ�OYWOYâÔ�ŶXYOWcOYâOeWZfOYWOŜO
]̂ZcWZd̂bOS_OYâOQRSVWXYZ[VYWZ�OYWOŜOSWRXbOYWOYâOkWXYZ[VYWZOS_OŶZdUOWcOYâOkWXYZ[VYOlWVRd̂XYU�O[XbOYWO[UURd̂O
YẀ[ZbOYâOkWXYZ[VYWZO[mmOYâOWSm\j[Y\WXUO[XbOẐU]WXU\S\m\Y\̂U�O\XVmRb\XjOYâOẐU]WXU\S\m\Y_OcWZOU[ĉY_OWcOYâO
QRSVWXYZ[VYWZ�UOeWZfOYa[YOYâOkWXYZ[VYWZ�OS_OYâÛOkWXYZ[VYOlWVRd̂XYU�O[UURd̂UOYẀ[ZbOYâO�̀ X̂ZO[XbOPZVa\ŶVYgO
�[VaOURSVWXYZ[VYO[jẐ̂ d̂XYOUa[mmO]ẐÛZôO[XbO]ZWŶVYOYâOZ\jaYUOWcOYâO�̀ X̂ZO[XbOPZVa\ŶVYORXb̂ZOYâOkWXYZ[VYO
lWVRd̂XYUÒ\YaOẐU]̂VYOYWOYâOeWZfOYWOŜO]̂ZcWZd̂bOS_OYâOQRSVWXYZ[VYWZOUWOYa[YOURSVWXYZ[VY\XjOYâẐWcÒ\mmOXWYO
]Ẑ�Rb\V̂OURVaOZ\jaYU�O[XbOUa[mmO[mmẀOYWOYâOQRSVWXYZ[VYWZ�ORXm̂UUOU]̂V\c\V[mm_O]ZWo\b̂bOWYâZ̀\ÛO\XOYâOURSVWXYZ[VYO
[jẐ̂ d̂XY�OYâOŜX̂c\YOWcO[mmOZ\jaYU�OẐd̂b\̂U�O[XbOẐbẐUUO[j[\XUYOYâOkWXYZ[VYWZOYa[YOYâOkWXYZ[VYWZ�OS_OYâOkWXYZ[VYO
lWVRd̂XYU�Oa[UO[j[\XUYOYâO�̀ X̂ZgOeâẐO[]]ZW]Z\[Ŷ�OYâOkWXYZ[VYWZOUa[mmOẐ�R\ẐÔ[VaOQRSVWXYZ[VYWZOYWÔXŶZO\XYWO
U\d\m[ZO[jẐ̂ d̂XYUÒ\YaOQRSTURSVWXYZ[VYWZUgOhâOkWXYZ[VYWZOUa[mmOd[f̂O[o[\m[Sm̂OYWÔ[VaO]ZW]WÛbOQRSVWXYZ[VYWZ�O
]Z\WZOYWOYâÔ�̂VRY\WXOWcOYâOURSVWXYZ[VYO[jẐ̂ d̂XY�OVW]\̂UOWcOYâOkWXYZ[VYOlWVRd̂XYUOYWÒa\VaOYâOQRSVWXYZ[VYWZÒ\mmO
ŜOSWRXb�O[Xb�OR]WXÒZ\YŶXOẐ�R̂UYOWcOYâOQRSVWXYZ[VYWZ�O\b̂XY\c_OYWOYâOQRSVWXYZ[VYWZOŶZdUO[XbOVWXb\Y\WXUOWcOYâO
]ZW]WÛbOURSVWXYZ[VYO[jẐ̂ d̂XYOYa[YOd[_OŜO[YOo[Z\[XV̂Ò\YaOYâOkWXYZ[VYOlWVRd̂XYUgOQRSVWXYZ[VYWZUÒ\mmOU\d\m[Zm_O
d[f̂OVW]\̂UOWcO[]]m\V[Sm̂O]WZY\WXUOWcOURVaObWVRd̂XYUO[o[\m[Sm̂OYWOYâ\ZOẐU]̂VY\ôO]ZW]WÛbOQRSTURSVWXYZ[VYWZUg

IJKL�J�u{|�{��{|Jp}}��{��{|JuvJwxyzu{|srz|}
IJKL�LMO�[VaOURSVWXYZ[VYO[jẐ̂ d̂XYOcWZO[O]WZY\WXOWcOYâOeWZfO\UO[UU\jX̂bOS_OYâOkWXYZ[VYWZOYWOYâO�̀ X̂Z�O]ZWo\b̂bOYa[Y

LM [UU\jXd̂XYO\UÔcĉVY\ôOWXm_O[cŶZOŶZd\X[Y\WXOWcOYâOkWXYZ[VYOS_OYâO�̀ X̂ZOcWZOV[RÛO]RZUR[XYOYWO
Q̂VY\WXO��g�O[XbOWXm_OcWZOYaWÛOURSVWXYZ[VYO[jẐ̂ d̂XYUOYa[YOYâO�̀ X̂ZO[VV̂]YUOS_OXWY\c_\XjOYâO
QRSVWXYZ[VYWZO[XbOkWXYZ[VYWZ�O[Xb

LN [UU\jXd̂XYO\UOURS�̂VYOYWOYâO]Z\WZOZ\jaYUOWcOYâOURẐY_�O\cO[X_�OWSm\j[ŶbORXb̂ZOSWXbOẐm[Y\XjOYWOYâO
kWXYZ[VYg

eâXOYâO�̀ X̂ZO[VV̂]YUOYâO[UU\jXd̂XYOWcO[OURSVWXYZ[VYO[jẐ̂ d̂XY�OYâO�̀ X̂ZO[UURd̂UOYâOkWXYZ[VYWZ�UOZ\jaYUO[XbO
WSm\j[Y\WXUORXb̂ZOYâOURSVWXYZ[VYg

IJKL�LNO�]WXOURVaO[UU\jXd̂XY�O\cOYâOeWZfOa[UOŜ X̂OURU]̂Xb̂bOcWZOdWẐOYa[XO��Ob[_U�OYâOQRSVWXYZ[VYWZ�UO
VWd]̂XU[Y\WXOUa[mmOŜÔ�R\Y[Sm_O[b�RUŶbOcWZO\XVẐ[ÛUO\XOVWUYOẐURmY\XjOcZWdOYâOURU]̂XU\WXg
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HIJKLKMNOPQRNSTTUVRWXRYNYQNYZXN[\RX]N̂R_X]NYZUTǸXaYUQRNbcdeNYZXN[\RX]NWSfNĝ]YZX]NSTTUVRNYZXNT̂haQRY]SaYNYQNSN
T̂aaXTTQ]NaQRY]SaYQ]NQ]NQYZX]NXRYUYfcNigNYZXN[\RX]NSTTUVRTNYZXNT̂haQRY]SaYNYQNSNT̂aaXTTQ]NaQRY]SaYQ]NQ]NQYZX]NXRYUYfeNYZXN
[\RX]NTZSjjNRXkX]YZXjXTTN]XWSURNjXVSjjfN]XTPQRTUhjXNgQ]NSjjNQgNYZXNT̂aaXTTQ]NaQRY]SaYQ]lTNQhjUVSYUQRTN̂R_X]NYZXN
T̂haQRY]SaYc

mnopqrsItIIIquvwonxqopuvIyzIu{vsnIunIyzIws|mnmosIquvonmqounw
HItK}Iu~�����In����I��I|������Iq�����������I���I��Im~���Iw�������Iq��������
HItK}K}N�ZXNYX]WN�̀XPS]SYXN�QRY]SaYQ]�T��NTZSjjNWXSRNQYZX]NaQRY]SaYQ]TN]XYSURX_NhfNYZXN[\RX]N̂R_X]NTXPS]SYXN
SV]XXWXRYTcN�ZXN[\RX]N]XTX]kXTNYZXN]UVZYNYQNPX]gQ]WNaQRTY]̂aYUQRNQ]NQPX]SYUQRTN]XjSYX_NYQNYZXN�]Q�XaYN\UYZNYZXN
[\RX]lTNQ\RNgQ]aXTeNSR_N\UYZǸXPS]SYXN�QRY]SaYQ]TN]XYSURX_N̂R_X]N�QR_UYUQRTNQgNYZXN�QRY]SaYNT̂hTYSRYUSjjfNTUWUjS]NYQN
YZQTXNQgNYZUTN�QRY]SaYeNURaĵ_URVNYZQTXNP]QkUTUQRTNQgNYZXN�QR_UYUQRTNQgNYZXN�QRY]SaYN]XjSYX_NYQNURT̂]SRaXNSR_N\SUkX]NQgN
T̂h]QVSYUQRc

HItK}K�N�ZXRNTXPS]SYXNaQRY]SaYTNS]XNS\S]_X_NgQ]N_UggX]XRYNPQ]YUQRTNQgNYZXN�]Q�XaYNQ]NQYZX]NaQRTY]̂aYUQRNQ]NQPX]SYUQRTNQRN
YZXNTUYXeNYZXNYX]WN��QRY]SaYQ]�NURNYZXN�QRY]SaYN�QâWXRYTNURNXSaZNaSTXNTZSjjNWXSRNYZXN�QRY]SaYQ]N\ZQNX�XâYXTNXSaZN
TXPS]SYXN[\RX]��QRY]SaYQ]N�V]XXWXRYc

HItK}KMN�ZXN[\RX]NTZSjjNP]QkU_XNgQ]NaQQ]_URSYUQRNQgNYZXNSaYUkUYUXTNQgNYZXN[\RX]lTNQ\RNgQ]aXTNSR_NQgNXSaZǸXPS]SYXN
�QRY]SaYQ]N\UYZNYZXN�Q]�NQgNYZXN�QRY]SaYQ]eN\ZQNTZSjjNaQQPX]SYXN\UYZNYZXWcN�ZXN�QRY]SaYQ]NTZSjjNPS]YUaUPSYXN\UYZNSRfN
X̀PS]SYXN�QRY]SaYQ]TNSR_NYZXN[\RX]NURN]XkUX\URVNYZXU]NaQRTY]̂aYUQRNTaZX_̂jXTcN�ZXN�QRY]SaYQ]NTZSjjNWS�XNSRfN
]XkUTUQRTNYQNUYTNaQRTY]̂aYUQRNTaZX_̂jXN_XXWX_NRXaXTTS]fNSgYX]NSN�QURYN]XkUX\NSR_NŴ ŶSjNSV]XXWXRYcN�ZXNaQRTY]̂aYUQRN
TaZX_̂jXTNTZSjjNYZXRNaQRTYUŶYXNYZXNTaZX_̂jXTNYQNhXN̂TX_NhfNYZXN�QRY]SaYQ]eǸXPS]SYXN�QRY]SaYQ]TeNSR_NYZXN[\RX]N̂RYUjN
T̂hTX�̂XRYjfN]XkUTX_c

HItK}KLNORjXTTNQYZX]\UTXNP]QkU_X_NURNYZXN�QRY]SaYN�QâWXRYTeN\ZXRNYZXN[\RX]NPX]gQ]WTNaQRTY]̂aYUQRNQ]NQPX]SYUQRTN
]XjSYX_NYQNYZXN�]Q�XaYN\UYZNYZXN[\RX]lTNQ\RNgQ]aXTNQ]N\UYZǸXPS]SYXN�QRY]SaYQ]TeNYZXN[\RX]NQ]NUYTǸXPS]SYXN�QRY]SaYQ]TN
TZSjjNZSkXNYZXNTSWXNQhjUVSYUQRTNSR_N]UVZYTNYZSYNYZXN�QRY]SaYQ]NZSTN̂R_X]NYZXN�QR_UYUQRTNQgNYZXN�QRY]SaYeNURaĵ_URVeN
\UYZQ̂YNX�aĵ_URVNQYZX]TeNYZQTXNTYSYX_NURN�]YUajXN�eNYZUTN�]YUajXN eNSR_N�]YUajXTN¡¢eN¡¡eNSR_N¡£c

HItK�I¤����¥In�������¦�¥��§
HItK�K}N�ZXN�QRY]SaYQ]NTZSjjNSggQ]_NYZXN[\RX]NSR_ǸXPS]SYXN�QRY]SaYQ]TN]XSTQRShjXNQPPQ]ŶRUYfNgQ]NURY]Q_̂aYUQRNSR_N
TYQ]SVXNQgNYZXU]NWSYX]USjTNSR_NX�̂UPWXRYNSR_NPX]gQ]WSRaXNQgNYZXU]NSaYUkUYUXTeNSR_NTZSjjNaQRRXaYNSR_NaQQ]_URSYXNYZXN
�QRY]SaYQ]lTNaQRTY]̂aYUQRNSR_NQPX]SYUQRTN\UYZNYZXU]TNSTN]X�̂U]X_NhfNYZXN�QRY]SaYN�QâWXRYTc

HItK�K�NigNPS]YNQgNYZXN�QRY]SaYQ]lTN�Q]�N_XPXR_TNgQ]NP]QPX]NX�XâYUQRNQ]N]XT̂jYTN̂PQRNaQRTY]̂aYUQRNQ]NQPX]SYUQRTNhfNYZXN
[\RX]NQ]NSǸXPS]SYXN�QRY]SaYQ]eNYZXN�QRY]SaYQ]NTZSjjeNP]UQ]NYQNP]QaXX_URVN\UYZNYZSYNPQ]YUQRNQgNYZXN�Q]�eNP]QWPYjfN
RQYUgfNYZXN�]aZUYXaYNQgNSPPS]XRYN_UTa]XPSRaUXTNQ]N_XgXaYTNURNYZXNaQRTY]̂aYUQRNQ]NQPX]SYUQRTNhfNYZXN[\RX]NQ]ǸXPS]SYXN
�QRY]SaYQ]NYZSYN\Q̂j_N]XR_X]NUYN̂RT̂UYShjXNgQ]NP]QPX]NX�XâYUQRNSR_N]XT̂jYTNQgNYZXN�QRY]SaYQ]lTN�Q]�cN̈SUĵ]XNQgNYZXN
�QRY]SaYQ]NYQNRQYUgfNYZXN�]aZUYXaYNQgNSPPS]XRYN_UTa]XPSRaUXTNQ]N_XgXaYTNP]UQ]NYQNP]QaXX_URVN\UYZNYZXN�Q]�NTZSjjN
aQRTYUŶYXNSRNSa�RQ\jX_VWXRYNYZSYNYZXN[\RX]lTNQ]ǸXPS]SYXN�QRY]SaYQ]lTNaQWPjXYX_NQ]NPS]YUSjjfNaQWPjXYX_N
aQRTY]̂aYUQRNUTNgUYNSR_NP]QPX]NYQN]XaXUkXNYZXN�QRY]SaYQ]lTN�Q]�cN�ZXN�QRY]SaYQ]NTZSjjNRQYNhXN]XTPQRTUhjXNgQ]N
_UTa]XPSRaUXTNQ]N_XgXaYTNURNYZXNaQRTY]̂aYUQRNQ]NQPX]SYUQRTNhfNYZXN[\RX]NQ]ǸXPS]SYXN�QRY]SaYQ]NYZSYNS]XNRQYNSPPS]XRYc

HItK�KMN�ZXN�QRY]SaYQ]NTZSjjN]XUWĥ]TXNYZXN[\RX]NgQ]NaQTYTNYZXN[\RX]NURâ]TNYZSYNS]XNPSfShjXNYQNSǸXPS]SYXN�QRY]SaYQ]N
hXaŜTXNQgNYZXN�QRY]SaYQ]lTN_XjSfTeNUWP]QPX]jfNYUWX_NSaYUkUYUXTNQ]N_XgXaYUkXNaQRTY]̂aYUQRcN�ZXN[\RX]NTZSjjNhXN
]XTPQRTUhjXNYQNYZXN�QRY]SaYQ]NgQ]NaQTYTNYZXN�QRY]SaYQ]NURâ]TNhXaŜTXNQgNSǸXPS]SYXN�QRY]SaYQ]lTN_XjSfTeNUWP]QPX]jfN
YUWX_NSaYUkUYUXTeN_SWSVXNYQNYZXN�Q]�NQ]N_XgXaYUkXNaQRTY]̂aYUQRc

HItK�KLN�ZXN�QRY]SaYQ]NTZSjjNP]QWPYjfN]XWX_fN_SWSVXNYZSYNYZXN�QRY]SaYQ]N\]QRVĝjjfNaŜTXTNYQNaQWPjXYX_NQ]NPS]YUSjjfN
aQWPjXYX_NaQRTY]̂aYUQRNQ]NYQNP]QPX]YfNQgNYZXN[\RX]NQ]ǸXPS]SYXN�QRY]SaYQ]NSTNP]QkU_X_NURǸXaYUQRN¡¢c£cbc

HItK�KJN�ZXN[\RX]NSR_NXSaZǸXPS]SYXN�QRY]SaYQ]NTZSjjNZSkXNYZXNTSWXN]XTPQRTUhUjUYUXTNgQ]NâYYURVNSR_NPSYaZURVNSTNS]XN
_XTa]UhX_NgQ]NYZXN�QRY]SaYQ]NURǸXaYUQRN�c¡dc
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IJKLMJNOPQRSTJUVWXYJYZJ[\Q]PĴ_
àbcbdefghijbckefjfbclmnobipjbqmnikcrimksbtjgckcijbqmnikcrimkfsbcndbipjbuvnjkbcfbimbipjbkjfgmnfewexeiybhndjkbipjekb
kjfgjriezjbrmnikcrifbamkblcenicenenobipjbgkjlefjfbcndbfhkkmhndenobckjcbakjjbakmlbvcfijblcijkecxfbcndbkhwwefpsbipjb
uvnjkblcybrxjcnbhgbcndbipjb{krpeijribvexxbcxxmrcijbipjbrmfibclmnobipmfjbkjfgmnfewxj|

}U~�[��J�JJJ[�}����J��J~��J�NU�
IJ�L�J�QPQR]\
IJ�L�L�bqpcnojfbenbipjb�mk�blcybwjbcrrmlgxefpjdbcaijkbj�jrhiemnbmabipjbqmnikcrisbcndbveipmhibenzcxedcienobipjb
qmnikcrisbwybqpcnojbukdjksbqmnfikhriemnbqpcnojb�ekjriezjbmkbmkdjkbamkbcblenmkbrpcnojbenbipjb�mk�sbfhw�jribimbipjb
xeleiciemnfbficijdbenbipefb{kierxjb�bcndbjxfjvpjkjbenbipjbqmnikcrib�mrhljnif|

IJ�L�L�b{bqpcnojbukdjkbfpcxxbwjbwcfjdbhgmnbcokjjljnibclmnobipjbuvnjksbqmnikcrimksbcndb{krpeijri|b{bqmnfikhriemnb
qpcnojb�ekjriezjbkj�hekjfbcokjjljnibwybipjbuvnjkbcndb{krpeijribcndblcybmkblcybnmibwjbcokjjdbimbwybipjbqmnikcrimk|b
{nbmkdjkbamkbcblenmkbrpcnojbenbipjb�mk�blcybwjbeffhjdbwybipjb{krpeijribcxmnj|

IJ�L�LMbqpcnojfbenbipjb�mk�bfpcxxbwjbgjkamkljdbhndjkbcggxercwxjbgkmzefemnfbmabipjbqmnikcrib�mrhljnif|b�pjb
qmnikcrimkbfpcxxbgkmrjjdbgkmlgixybveipbrpcnojfbenbipjb�mk�sbhnxjffbmipjkvefjbgkmzedjdbenbipjbqpcnojbukdjksb
qmnfikhriemnbqpcnojb�ekjriezjsbmkbmkdjkbamkbcblenmkbrpcnojbenbipjb�mk�|

IJ�L�J[X]PWQJNR�QRT
IJ�L�L�b{bqpcnojbukdjkbefbcbvkeiijnbenfikhljnibgkjgckjdbwybipjb{krpeijribcndbfeonjdbwybipjbuvnjksbqmnikcrimksbcndb
{krpeijribficienobipjekbcokjjljnibhgmnbcxxbmabipjbamxxmveno�

L� �pjbrpcnojbenbipjb�mk��
L� �pjbclmhnibmabipjbcd�hfiljnisbeabcnysbenbipjbqmnikcribthl�bcnd
LM �pjbj�ijnibmabipjbcd�hfiljnisbeabcnysbenbipjbqmnikcrib�elj|

IJ�LMJ[ZPTYR��YVZPJ[X]PWQJ�VRQ�YV�QT
IJ�LML�b{bqmnfikhriemnbqpcnojb�ekjriezjbefbcbvkeiijnbmkdjkbgkjgckjdbwybipjb{krpeijribcndbfeonjdbwybipjbuvnjkbcndb
{krpeijrisbdekjrienobcbrpcnojbenbipjb�mk�bgkemkbimbcokjjljnibmnbcd�hfiljnisbeabcnysbenbipjbqmnikcribthlbmkbqmnikcrib
�eljsbmkbwmip|b�pjbuvnjkblcybwybqmnfikhriemnbqpcnojb�ekjriezjsbveipmhibenzcxedcienobipjbqmnikcrisbmkdjkbrpcnojfbenb
ipjb�mk�bveipenbipjbojnjkcxbfrmgjbmabipjbqmnikcribrmnfefienobmabcddeiemnfsbdjxjiemnfsbmkbmipjkbkjzefemnfsbipjbqmnikcrib
thlbcndbqmnikcrib�eljbwjenobcd�hfijdbcrrmkdenoxy|

IJ�LML�b{bqmnfikhriemnbqpcnojb�ekjriezjbfpcxxbwjbhfjdbenbipjbcwfjnrjbmabimicxbcokjjljnibmnbipjbijklfbmabcbqpcnojb
ukdjk|

IJ�LMLMb̀abipjbqmnfikhriemnbqpcnojb�ekjriezjbgkmzedjfbamkbcnbcd�hfiljnibimbipjbqmnikcribthlsbipjbcd�hfiljnibfpcxxbwjb
wcfjdbmnbmnjbmabipjbamxxmvenobljipmdf�

L� �hihcxbcrrjgicnrjbmabcbxhlgbfhlbgkmgjkxybeijle�jdbcndbfhggmkijdbwybfhaaerejnibfhwficniecienobdcicbimb
gjkleibjzcxhciemn�

L� �neibgkerjfbficijdbenbipjbqmnikcrib�mrhljnifbmkbfhwfj�hjnixybcokjjdbhgmn�
LM qmfibimbwjbdjijklenjdbenbcblcnnjkbcokjjdbhgmnbwybipjbgckiejfbcndbcblhihcxxybcrrjgicwxjbae�jdbmkb

gjkrjnicojbajj�bmk
L� {fbgkmzedjdbenbtjriemnb�|�|�|

IJ�LML�b̀abipjbqmnikcrimkbdmjfbnmibkjfgmndbgkmlgixybmkbdefcokjjfbveipbipjbljipmdbamkbcd�hfiljnibenbipjbqmnikcribthlsb
ipjb{krpeijribfpcxxbdjijklenjbipjbcd�hfiljnibmnbipjbwcfefbmabkjcfmncwxjbj�gjndeihkjfbcndbfczenofbmabipmfjbgjkamklenob
ipjb�mk�bciikewhicwxjbimbipjbrpcnojsbenrxhdenosbenbrcfjbmabcnbenrkjcfjbenbipjbqmnikcribthlsbcnbclmhnibamkbmzjkpjcdbcndb
gkmaeibcfbfjibamkipbenbipjb{okjjljnisbmkbeabnmbfhrpbclmhnibefbfjibamkipbenbipjb{okjjljnisbcbkjcfmncwxjbclmhni|b̀nbfhrpb
rcfjsbcndbcxfmbhndjkbtjriemnb�|�|�|�sbipjbqmnikcrimkbfpcxxb�jjgbcndbgkjfjnisbenbfhrpbamklbcfbipjb{krpeijriblcyb
gkjfrkewjsbcnbeijle�jdbcrrmhnienobimojipjkbveipbcggkmgkecijbfhggmkienobdcic|b�nxjffbmipjkvefjbgkmzedjdbenbipjb
qmnikcrib�mrhljnifsbrmfifbamkbipjbghkgmfjfbmabipefbtjriemnb�|�|�bfpcxxbwjbxeleijdbimbipjbamxxmveno�

L� qmfifbmabxcwmksbenrxhdenobcggxercwxjbgcykmxxbic�jfsbakenojbwjnjaeifbkj�hekjdbwybcokjjljnibmkbrhfimlsb
vmk�jkf brmlgjnfciemnbenfhkcnrjsbcndbmipjkbjlgxmyjjbrmfifbcggkmzjdbwybipjb{krpeijri�

L� qmfifbmablcijkecxfsbfhggxejfsbcndbj�hegljnisbenrxhdenobrmfibmabikcnfgmkiciemnsbvpjipjkbenrmkgmkcijdbmkb
rmnfhljd�
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IJ KLMNOPQRSTNTQSUQVORWXMLYZQOM[QL\]X̂VLMN_QL̀RP]TXaLQSUQWOM[QNSSPT_QbWLNWLYQYLMNL[QUYSVQNWLQcSMNYORNSYQ
SYQSNWLYTd

Ie cSTNTQSUQ̂YLVX]VTQUSYQOPPQfSM[TQOM[QXMT]YOMRL_Q̂LYVXNQULLT_QOM[QTOPLT_Q]TL_QSYQTXVXPOYQNÒLT_Q[XYLRNPZQ
YLPONL[QNSQNWLQRWOMgLdQOM[

Ih cSTNTQSUQT]̂LYaXTXSMQOM[QUXLP[QSUUXRLQ̂LYTSMMLPQ[XYLRNPZQONNYXf]NOfPLQNSQNWLQRWOMgLi

jklIJIhQmUQNWLQcSMNYORNSYQ[XTOgYLLTQbXNWQNWLQO[n]TNVLMNQXMQNWLQcSMNYORNQoXVL_QNWLQcSMNYORNSYQVOZQVOpLQOQcPOXVQXMQ
ORRSY[OMRLQbXNWQÔ P̂XROfPLQ̂YSaXTXSMTQSUQqYNXRPLQrsi

jklIJItQûSMQYLRLX̂NQSUQOQcSMTNY]RNXSMQcWOMgLQvXYLRNXaL_QNWLQcSMNYORNSYQTWOPPQ̂YSV̂ NPZQ̂YSRLL[QbXNWQNWLQRWOMgLQXMQNWLQ
wSYpQXMaSPaL[QOM[QO[aXTLQNWLQqYRWXNLRNQSUQNWLQcSMNYORNSYxTQOgYLLVLMNQSYQ[XTOgYLLVLMNQbXNWQNWLQVLNWS[_QXUQOMZ_Q
ŶSaX[L[QXMQNWLQcSMTNY]RNXSMQcWOMgLQvXYLRNXaLQUSYQ[LNLYVXMXMgQNWLQ̂YŜSTL[QO[n]TNVLMNQXMQNWLQcSMNYORNQy]VQSYQ
cSMNYORNQoXVLi

jklIJIlQqQcSMTNY]RNXSMQcWOMgLQvXYLRNXaLQTXgML[QfZQNWLQcSMNYORNSYQXM[XRONLTQNWLQcSMNYORNSYxTQOgYLLVLMNQNWLYLbXNW_Q
XMRP][XMgQO[n]TNVLMNQXMQcSMNYORNQy]VQOM[QcSMNYORNQoXVLQSYQNWLQVLNWS[QUSYQ[LNLYVXMXMgQNWLViQy]RWQOgYLLVLMNQTWOPPQ
fLQLUULRNXaLQXVVL[XONLPZQOM[QTWOPPQfLQYLRSY[L[QOTQOQcWOMgLQzY[LYi

jklIJI{QoWLQOVS]MNQSUQRYL[XNQNSQfLQOPPSbL[QfZQNWLQcSMNYORNSYQNSQNWLQzbMLYQUSYQOQ[LPLNXSMQSYQRWOMgLQNWONQYLT]PNTQXMQOQMLNQ
[LRYLOTLQXMQNWLQcSMNYORNQy]VQTWOPPQfLQORN]OPQMLNQRSTNQOTQRSMUXYVL[QfZQNWLQqYRWXNLRNiQwWLMQfSNWQO[[XNXSMTQOM[QRYL[XNTQ
RSaLYXMgQYLPONL[QwSYpQSYQT]fTNXN]NXSMTQOYLQXMaSPaL[QXMQOQRWOMgL_QNWLQOPPSbOMRLQUSYQSaLYWLO[QOM[Q̂YSUXNQTWOPPQfLQUXg]YL[Q
SMQNWLQfOTXTQSUQMLNQXMRYLOTL_QXUQOMZ_QbXNWQYLT̂LRNQNSQNWONQRWOMgLi

jklIJI|Q}LM[XMgQUXMOPQ[LNLYVXMONXSMQSUQNWLQNSNOPQRSTNQSUQOQcSMTNY]RNXSMQcWOMgLQvXYLRNXaLQNSQNWLQzbMLY_QNWLQcSMNYORNSYQ
VOZQYL\]LTNQ̂OZVLMNQUSYQwSYpQRSV̂ PLNL[Q]M[LYQNWLQcSMTNY]RNXSMQcWOMgLQvXYLRNXaLQXMQq̂ P̂XRONXSMTQUSYQ}OZVLMNiQoWLQ
qYRWXNLRNQbXPPQVOpLQOMQXMNLYXVQ[LNLYVXMONXSMQUSYQ̂]ŶSTLTQSUQVSMNWPZQRLYNXUXRONXSMQUSYQ̂OZVLMNQUSYQNWSTLQRSTNTQOM[Q
RLYNXUZQUSYQ̂OZVLMNQNWLQOVS]MNQNWONQNWLQqYRWXNLRNQ[LNLYVXMLT_QXMQNWLQqYRWXNLRNxTQ̂YSULTTXSMOPQn][gVLMN_QNSQfLQ
YLOTSMOfPZQn]TNXUXL[iQoWLQqYRWXNLRNxTQXMNLYXVQ[LNLYVXMONXSMQSUQRSTNQTWOPPQO[n]TNQNWLQcSMNYORNQy]VQSMQNWLQTOVLQfOTXTQOTQ
OQcWOMgLQzY[LY_QT]fnLRNQNSQNWLQYXgWNQSUQLXNWLYQ̂OYNZQNSQ[XTOgYLLQOM[QOTTLYNQOQcPOXVQXMQORRSY[OMRLQbXNWQqYNXRPLQrsi

jklIJI~�QwWLMQNWLQzbMLYQOM[QcSMNYORNSYQOgYLLQbXNWQOQ[LNLYVXMONXSMQVO[LQfZQNWLQqYRWXNLRNQRSMRLYMXMgQNWLQ
O[n]TNVLMNTQXMQNWLQcSMNYORNQy]VQOM[QcSMNYORNQoXVL_QSYQSNWLYbXTLQYLORWQOgYLLVLMNQ]̂SMQNWLQO[n]TNVLMNT_QT]RWQ
OgYLLVLMNQTWOPPQfLQLUULRNXaLQXVVL[XONLPZQOM[QNWLQqYRWXNLRNQbXPPQ̂YL̂OYLQOQcWOMgLQzY[LYiQcWOMgLQzY[LYTQVOZQfLQ
XTT]L[QUSYQOPPQSYQOMZQ̂OYNQSUQOQcSMTNY]RNXSMQcWOMgLQvXYLRNXaLi

jklIek�����k�������k��k���k����
oWLQqYRWXNLRNQVOZQSY[LYQVXMSYQRWOMgLTQXMQNWLQwSYpQNWONQOYLQRSMTXTNLMNQbXNWQNWLQXMNLMNQSUQNWLQcSMNYORNQvSR]VLMNTQOM[Q
[SQMSNQXMaSPaLQOMQO[n]TNVLMNQXMQNWLQcSMNYORNQy]VQSYQOMQL̀NLMTXSMQSUQNWLQcSMNYORNQoXVLiQoWLQqYRWXNLRNxTQSY[LYQUSYQ
VXMSYQRWOMgLTQTWOPPQfLQXMQbYXNXMgiQmUQNWLQcSMNYORNSYQfLPXLaLTQNWONQNWLQ̂YŜSTL[QVXMSYQRWOMgLQXMQNWLQwSYpQbXPPQOUULRNQNWLQ
cSMNYORNQy]VQSYQcSMNYORNQoXVL_QNWLQcSMNYORNSYQTWOPPQMSNXUZQNWLQqYRWXNLRNQOM[QTWOPPQMSNQ̂YSRLL[QNSQXV̂ PLVLMNQNWLQ
RWOMgLQXMQNWLQwSYpiQmUQNWLQcSMNYORNSYQ̂LYUSYVTQNWLQwSYpQTLNQUSYNWQXMQNWLQqYRWXNLRNxTQSY[LYQUSYQOQVXMSYQRWOMgLQbXNWS]NQ
ŶXSYQMSNXRLQNSQNWLQqYRWXNLRNQNWONQT]RWQRWOMgLQbXPPQOUULRNQNWLQcSMNYORNQy]VQSYQcSMNYORNQoXVL_QNWLQcSMNYORNSYQbOXaLTQOMZQ
O[n]TNVLMNQNSQNWLQcSMNYORNQy]VQSYQL̀NLMTXSMQSUQNWLQcSMNYORNQoXVLi

�������k{kkk����
jk{I~k�����������
jk{I~I~QuMPLTTQSNWLYbXTLQ̂YSaX[L[_QcSMNYORNQoXVLQXTQNWLQ̂LYXS[QSUQNXVL_QXMRP][XMgQO]NWSYX�L[QO[n]TNVLMNT_QOPPSNNL[QXMQ
NWLQcSMNYORNQvSR]VLMNTQUSYQy]fTNOMNXOPQcSV̂ PLNXSMQSUQNWLQwSYpi

jk{I~I�QoWLQ[ONLQSUQRSVVLMRLVLMNQSUQNWLQwSYpQXTQNWLQ[ONLQLTNOfPXTWL[QXMQNWLQqgYLLVLMNi

jk{I~IJQoWLQ[ONLQSUQy]fTNOMNXOPQcSV̂ PLNXSMQXTQNWLQ[ONLQRLYNXUXL[QfZQNWLQqYRWXNLRNQXMQORRSY[OMRLQbXNWQyLRNXSMQ�i�i

jk{I~IeQoWLQNLYVQ�[OZ�QOTQ]TL[QXMQNWLQcSMNYORNQvSR]VLMNTQTWOPPQVLOMQROPLM[OYQ[OZQ]MPLTTQSNWLYbXTLQT̂LRXUXROPPZQ
[LUXML[i
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IJKLMJNOPQORSSJTUVJWPXYZR[\PU
IJKLML]̂_̀ab̂c̀àdêedfdbĝ̀ĥdib̂jkhdlfmd̂nkmoabhdêflb̂kp̂dib̂beebhmb̂kp̂dib̂jkhdlfmdq̂rŝbtbmod̀hûdib̂vulbbabhdŵ
dib̂jkhdlfmdkl̂mkhp̀laêdifd̂dib̂jkhdlfmd̂_̀ab̂̀êf̂lbfekhfxcb̂ybl̀kĝpkl̂yblpklàhûdib̂zkl{q

IJKLMLM̂_ib̂jkhdlfmdkl̂eifcĉhkd̂{hk|̀hucsŵbtmbyd̂xŝfulbbabhd̂kl̂̀hedlomd̀kĥkp̂dib̂}|hbl̂̀ĥ|l̀d̀huŵmkaabhmb̂
dib̂zkl{̂yl̀kl̂dk̂dib̂bppbmd̀~b̂gfdb̂kp̂̀heolfhmb̂lb�òlbĝdk̂xb̂polh̀eibĝxŝdib̂jkhdlfmdkl̂fhĝ}|hblq

IJKLML�̂_ib̂jkhdlfmdkl̂eifcĉylkmbbĝbtybg̀d̀koecŝ|̀dîfgb�ofdb̂pklmbêfhĝeifcĉfmìb~b̂�oxedfhd̀fĉjkaycbd̀kĥ
|̀dìĥdib̂jkhdlfmd̂_̀abq

IJKL�J�RZT�SJTUVJ��[RUS\PUSJP�J�\XR
IJKL�L]̂�p̂dib̂jkhdlfmdkl̂̀êgbcfsbĝfd̂fhŝd̀ab̂̀ĥdib̂mkaabhmbabhd̂kl̂ylkulbeêkp̂dib̂zkl{̂xŝ���̂fĥfmd̂kl̂hbucbmd̂
kp̂dib̂}|hbl̂kl̂vlmìdbmdŵkp̂fĥbaycksbb̂kp̂b̀diblŵkl̂kp̂f̂�byflfdb̂jkhdlfmdkl�̂���̂xŝmifhubêklgblbĝ̀ĥdib̂zkl{�̂
���̂xŝcfxkl̂g̀eyodbeŵp̀lbŵohoeofĉgbcfŝ̀ĥgbc̀~bl̀beŵohf~k̀gfxcb̂mfeofcd̀beŵfg~bleb̂|bfdibl̂mkhg̀d̀khêgkmoabhdbĝ
h̀̂fmmklgfhmb̂|̀dî�bmd̀kĥ��q�q�q�ŵkl̂kdibl̂mfoebêxbskhĝdib̂jkhdlfmdkl�êmkhdlkc�̂���̂xŝgbcfŝfodikl̀�bĝxŝdib̂
}|hbl̂ybhg̀hûabg̀fd̀kĥfhĝx̀hg̀hûg̀eyodb̂lbekcod̀kh�̂kl̂���̂xŝkdibl̂mfoebêdifd̂dib̂jkhdlfmdkl̂feebldeŵfhĝdib̂
vlmìdbmd̂gbdblàhbeŵ�oed̀pŝgbcfsŵdibĥdib̂jkhdlfmd̂_̀ab̂eifcĉxb̂btdbhgbĝpkl̂eomîlbfekhfxcb̂d̀ab̂fêdib̂vlmìdbmd̂
afŝgbdblàhbq

IJKL�LM̂jcf̀aêlbcfd̀hûdk̂d̀ab̂eifcĉxb̂afgb̂̀ĥfmmklgfhmb̂|̀dîfyyc̀mfxcb̂ylk~̀èkhêkp̂vld̀mcb̂��q

IJKL�L�̂_ìê�bmd̀kĥ�q�̂gkbêhkd̂ylbmcogb̂lbmk~blŝkp̂gfafubêpkl̂gbcfŝxŝb̀dibl̂yfldŝohgbl̂kdibl̂ylk~̀èkhêkp̂dib̂
jkhdlfmd̂nkmoabhdeq

����W��J�JJJN�������J���JW��N������
IJ�L]JWPU[OT [J�¡X
IJ�L]L]̂_ib̂jkhdlfmd̂�oâ è̂edfdbĝ̀ĥdib̂vulbbabhd̂fhgŵ̀hmcog̀hûfodikl̀�bĝfg�oedabhdeŵ̀êdib̂dkdfĉfakohd̂
yfsfxcb̂xŝdib̂}|hbl̂dk̂dib̂jkhdlfmdkl̂pkl̂yblpklafhmb̂kp̂dib̂zkl{̂ohgbl̂dib̂jkhdlfmd̂nkmoabhdeq

IJ�L]LM̂�p̂oh̀d̂yl̀mbêflb̂edfdbĝ̀ĥdib̂jkhdlfmd̂nkmoabhdêkl̂eoxeb�obhdcŝfulbbĝoykhŵfhĝ̀p̂�ofhd̀d̀bêkl̀ùhfccŝ
mkhdbaycfdbĝflb̂afdbl̀fccŝmifhubĝek̂difd̂fyyc̀mfd̀kĥkp̂eomîoh̀d̂yl̀mbêdk̂dib̂fmdofĉ�ofhd̀d̀bêmfoebêeoxedfhd̀fĉ
h̀b�òdŝdk̂dib̂}|hbl̂kl̂jkhdlfmdklŵdib̂fyyc̀mfxcb̂oh̀d̂yl̀mbêeifcĉxb̂b�òdfxcŝfg�oedbgq

IJ�LMJ� ¢RV¡ZRJP�J£TZ¡RS
ziblb̂dib̂jkhdlfmd̂̀êxfebĝkĥf̂ed̀yocfdbĝeoâkl̂¤oflfhdbbĝ¥ft̀aoâ¦l̀mbŵdib̂jkhdlfmdkl̂eifcĉeoxàd̂f̂
emibgocb̂kp̂~fcobêdk̂dib̂vlmìdbmd̂xbpklb̂dib̂p̀led̂vyyc̀mfd̀kĥpkl̂¦fsabhdŵfcckmfd̀hûdib̂bhd̀lb̂jkhdlfmd̂�oâdk̂dib̂
~fl̀koêykld̀khêkp̂dib̂zkl{q̂_ib̂emibgocb̂kp̂~fcobêeifcĉxb̂ylbyflbĝ̀ĥdib̂pklaŵfhĝeoyykldbĝxŝdib̂gfdf̂dk̂
eoxedfhd̀fdb̂̀dêfmmolfmsŵlb�òlbĝxŝdib̂vlmìdbmdq̂_ìêemibgocbŵohcbeêkx�bmdbĝdk̂xŝdib̂vlmìdbmdŵeifcĉxb̂oebĝfê
f̂xfèêpkl̂lb~̀b|̀hûdib̂jkhdlfmdkl�êvyyc̀mfd̀khêpkl̂¦fsabhdq̂vhŝmifhubêdk̂dib̂emibgocb̂kp̂~fcobêeifcĉxb̂
eoxàddbĝdk̂dib̂vlmìdbmd̂fhĝeoyykldbĝxŝeomîgfdf̂dk̂eoxedfhd̀fdb̂̀dêfmmolfmŝfêdib̂vlmìdbmd̂afŝlb�òlbŵfhĝ
ohcbeêkx�bmdbĝdk̂xŝdib̂vlmìdbmdŵeifcĉxb̂oebĝfêf̂xfèêpkl̂lb~̀b|̀hûdib̂jkhdlfmdkl�êeoxeb�obhd̂vyyc̀mfd̀khêpkl̂
¦fsabhdq

IJ�L�J�YYZ\ T[\PUSJ�POJNT�XRU[
IJ�L�L]̂vd̂cbfed̂dbĥgfsêxbpklb̂dib̂gfdb̂bedfxc̀eibĝpkl̂bfmîylkulbeêyfsabhdŵdib̂jkhdlfmdkl̂eifcĉeoxàd̂dk̂dib̂
vlmìdbmd̂fĥ̀dbà�bĝvyyc̀mfd̀kĥpkl̂¦fsabhd̂ylbyflbĝ̀ĥfmmklgfhmb̂|̀dîdib̂emibgocb̂kp̂~fcobeŵ̀p̂lb�òlbĝohgbl̂
�bmd̀kĥ§q�ŵpkl̂mkaycbdbĝykld̀khêkp̂dib̂zkl{q̂_ib̂fyyc̀mfd̀kĥeifcĉxb̂hkdfl̀�bgŵ̀p̂lb�òlbgŵfhĝeoyykldbĝxŝfcĉ
gfdf̂eoxedfhd̀fd̀hûdib̂jkhdlfmdkl�êl̀uid̂dk̂yfsabhd̂difd̂dib̂}|hbl̂kl̂vlmìdbmd̂lb�òlbŵeomîfêmkỳbêkp̂
lb�òèd̀kheŵfhĝlbcbfebêfhĝ|f̀~blêkp̂c̀bhêplkâ�oxmkhdlfmdklêfhĝeoyyc̀bleŵfhĝeifcĉlbpcbmd̂lbdf̀hfub̂̀p̂
ylk~̀gbĝpkl̂̀ĥdib̂jkhdlfmd̂nkmoabhdeq

IJ�L�L]L]̂vêylk~̀gbĝ̀ĥ�bmd̀kĥ̈ q�q§ŵeomîfyyc̀mfd̀khêafŝ̀hmcogb̂lb�obedêpkl̂yfsabhd̂kĥfmmkohd̂kp̂mifhubềĥ
dib̂zkl{̂difd̂if~b̂xbbĥylkyblcŝfodikl̀�bĝxŝjkhedlomd̀kĥjifhub̂ǹlbmd̀~beŵkl̂xŝ̀hdbl̀âgbdblàhfd̀khêkp̂dib̂
vlmìdbmdŵxod̂hkd̂sbd̂̀hmcogbĝ̀ĥjifhub̂}lgbleq
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IJKLMLNLOPQRRSTUVWTXYZP[X\P]V̂_̀YWPZaVSSPYXWPTYUSbc̀P\̀db̀ZWZP[X\PRV̂_̀YWP[X\PRX\WTXYZPX[PWàPeX\fP[X\PgaTUaPWàP
hXYW\VUWX\PcX̀ZPYXWPTYẀYcPWXPRV̂PVPibjUXYW\VUWX\PX\PZbRRST̀\kPbYS̀ZZPZbUaPeX\fPaVZPj̀ ỲPR̀\[X\_̀cPĵPXWà\ZPgaX_P
WàPhXYW\VUWX\PTYẀYcZPWXPRV̂l

IJKLMLOPmYS̀ZZPXWà\gTZ̀PR\XnTc̀cPTYPWàPhXYW\VUWPoXUb_̀YWZkPRV̂_̀YWZPZaVSSPj̀P_Vc̀PXYPVUUXbYWPX[P_VẀ\TVSZPVYcP
d̀bTR_̀YWPc̀STǹ\̀cPVYcPZbTWVjŜPZWX\̀cPVWPWàPZTẀP[X\PZbjZ̀db̀YWPTYUX\RX\VWTXYPTYPWàPeX\flPp[PVRR\XǹcPTYPVcnVYÙP
ĵPWàPqgỲ\kPRV̂_̀YWP_V̂PZT_TSV\ŜPj̀P_Vc̀P[X\P_VẀ\TVSZPVYcP̀dbTR_̀YWPZbTWVjŜPZWX\̀cPX[[PWàPZTẀPVWPVPSXUVWTXYP
Vr\̀̀cPbRXYPTYPg\TWTYrlP]V̂_̀YWP[X\P_VẀ\TVSZPVYcP̀dbTR_̀YWPZWX\̀cPXYPX\PX[[PWàPZTẀPZaVSSPj̀PUXYcTWTXỲcPbRXYP
UX_RSTVYÙPĵPWàPhXYW\VUWX\PgTWaPR\XÙcb\̀ZPZVWTZ[VUWX\̂PWXPWàPqgỲ\PWXP̀ZWVjSTZaPWàPqgỲ\sZPWTWS̀PWXPZbUaP_VẀ\TVSZP
VYcP̀dbTR_̀YWPX\PXWà\gTZ̀PR\XẀUWPWàPqgỲ\sZPTYẀ\̀ZWkPVYcPZaVSSPTYUSbc̀PWàPUXZWZPX[PVRRSTUVjS̀PTYZb\VYÙkPZWX\Vr̀kP
VYcPW\VYZRX\WVWTXYPWXPWàPZTẀkP[X\PZbUaP_VẀ\TVSZPVYcP̀dbTR_̀YWPZWX\̀cPX[[PWàPZTẀl

IJKLMLMPtàPhXYW\VUWX\PgV\\VYWZPWaVWPWTWS̀PWXPVSSPeX\fPUXǹ\̀cPĵPVYPQRRSTUVWTXYP[X\P]V̂_̀YWPgTSSPRVZZPWXPWàPqgỲ\PYXP
SVẀ\PWaVYPWàPWT_̀PX[PRV̂_̀YWlPtàPhXYW\VUWX\P[b\Wà\PgV\\VYWZPWaVWPbRXYPZbj_TWWVSPX[PVYPQRRSTUVWTXYP[X\P]V̂_̀YWPVSSP
eX\fP[X\PgaTUaPh̀\WT[TUVẀZP[X\P]V̂_̀YWPaVǹPj̀ ỲPR\̀nTXbZŜPTZZb̀cPVYcPRV̂_̀YWZP\̀ÙTǹcP[\X_PWàPqgỲ\PZaVSSkPWXP
WàPj̀ZWPX[PWàPhXYW\VUWX\sZPfYXgS̀cr̀kPTY[X\_VWTXYkPVYcPj̀ST̀[kPj̀P[\̀̀PVYcPUS̀V\PX[PST̀YZkPUSVT_ZkPZ̀Ub\TŴPTYẀ\̀ZWZkPX\P
ỲUb_j\VYÙZkPTYP[VnX\PX[PWàPhXYW\VUWX\kPibjUXYW\VUWX\ZkPZbRRST̀\ZkPX\PXWà\PR̀\ZXYZPX\P̀YWTWT̀ZPWaVWPR\XnTc̀cPSVjX\kP
_VẀ\TVSZkPVYcP̀dbTR_̀YWP\̀SVWTYrPWXPWàPeX\fl

IJKLuJvwxyz{z|}yw~J{�xJ�}��w�y
IJKLuLNPtàPQ\UaTẀUWPgTSSkPgTWaTYPZ̀ǹYPcV̂ZPV[Ẁ\P\̀ÙTRWPX[PWàPhXYW\VUWX\sZPQRRSTUVWTXYP[X\P]V̂_̀YWkP̀TWà\P���PTZZb̀P
WXPWàPqgỲ\PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPTYPWàP[bSSPV_XbYWPX[PWàPQRRSTUVWTXYP[X\P]V̂_̀YWkPgTWaPVPUXR̂PWXPWàP
hXYW\VUWX\�PX\P���PTZZb̀PWXPWàPqgỲ\PVPh̀\WT[TUVẀP[X\P]V̂_̀YWP[X\PZbUaPV_XbYWPVZPWàPQ\UaTẀUWPc̀Ẁ\_TỲZPTZPR\XR̀\ŜP
cb̀kPVYcPYXWT[̂PWàPhXYW\VUWX\PVYcPqgỲ\PX[PWàPQ\UaTẀUWsZP\̀VZXYZP[X\PgTWaaXScTYrPÙ\WT[TUVWTXYPTYPRV\WPVZPR\XnTc̀cPTYP
ìUWTXYP�l�l��PX\P���PgTWaaXScPÙ\WT[TUVWTXYPX[PWàP̀YWT\̀PQRRSTUVWTXYP[X\P]V̂_̀YWkPVYcPYXWT[̂PWàPhXYW\VUWX\PVYcPqgỲ\P
X[PWàPQ\UaTẀUWsZP\̀VZXYP[X\PgTWaaXScTYrPÙ\WT[TUVWTXYPTYPgaXS̀PVZPR\XnTc̀cPTYPìUWTXYP�l�l�l

IJKLuLOPtàPTZZbVYÙPX[PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPgTSSPUXYZWTWbẀPVP\̀R\̀Z̀YWVWTXYPĵPWàPQ\UaTẀUWPWXPWàPqgỲ\kPjVZ̀cP
XYPWàPQ\UaTẀUWsZP̀nVSbVWTXYPX[PWàPeX\fPVYcPWàPcVWVPTYPWàPQRRSTUVWTXYP[X\P]V̂_̀YWkPWaVWkPWXPWàPj̀ZWPX[PWàP
Q\UaTẀUWsZPfYXgS̀cr̀kPTY[X\_VWTXYkPVYcPj̀ST̀[kPWàPeX\fPaVZPR\Xr\̀ZZ̀cPWXPWàPRXTYWPTYcTUVẀckPWàPdbVSTŴPX[PWàP
eX\fPTZPTYPVUUX\cVYÙPgTWaPWàPhXYW\VUWPoXUb_̀YWZkPVYcPWaVWPWàPhXYW\VUWX\PTZP̀YWTWS̀cPWXPRV̂_̀YWPTYPWàPV_XbYWP
Ù\WT[T̀clPtàP[X\̀rXTYrP\̀R\̀Z̀YWVWTXYZPV\̀PZbj�̀UWPWXPVYP̀nVSbVWTXYPX[PWàPeX\fP[X\PUXY[X\_VYÙPgTWaPWàPhXYW\VUWP
oXUb_̀YWZPbRXYPibjZWVYWTVSPhX_RS̀WTXYkPWXP\̀ZbSWZPX[PZbjZ̀db̀YWPẀZWZPVYcPTYZR̀UWTXYZkPWXPUX\\̀UWTXYPX[P_TYX\P
c̀nTVWTXYZP[\X_PWàPhXYW\VUWPoXUb_̀YWZPR\TX\PWXPUX_RS̀WTXYkPVYcPWXPZR̀UT[TUPdbVST[TUVWTXYZP̀�R\̀ZZ̀cPĵPWàPQ\UaTẀUWlP
�Xg̀ǹ\kPWàPTZZbVYÙPX[PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPgTSSPYXWPj̀PVP\̀R\̀Z̀YWVWTXYPWaVWPWàPQ\UaTẀUWPaVZP���P_Vc̀P
�̀aVbZWTǹPX\PUXYWTYbXbZPXY�ZTẀPTYZR̀UWTXYZPWXPUàUfPWàPdbVSTŴPX\PdbVYWTŴPX[PWàPeX\f�P���P\̀nT̀g̀cPUXYZW\bUWTXYP
_̀VYZkP_̀WaXcZkPẀUaYTdb̀ZkPZ̀db̀YÙZkPX\PR\XÙcb\̀Z�P���P\̀nT̀g̀cPUXRT̀ZPX[P\̀dbTZTWTXYZP\̀ÙTǹcP[\X_P
ibjUXYW\VUWX\ZPVYcPZbRRST̀\ZPVYcPXWà\PcVWVP\̀db̀ZẀcPĵPWàPqgỲ\PWXPZbjZWVYWTVẀPWàPhXYW\VUWX\sZP\TraWPWXPRV̂_̀YW�P
X\P���P_Vc̀P̀�V_TYVWTXYPWXPVZÙ\WVTYPaXgPX\P[X\PgaVWPRb\RXZ̀PWàPhXYW\VUWX\PaVZPbZ̀cP_XỲ P̂R\̀nTXbZŜPRVTcPXYP
VUUXbYWPX[PWàPhXYW\VUWPib_l

IJKL�J�w|z~z��~Jy�J�zy�����Jvwxyz{z|}yz��
IJKL�LNPtàPQ\UaTẀUWP_V̂PgTWaaXScPVPh̀\WT[TUVẀP[X\P]V̂_̀YWPTYPgaXS̀PX\PTYPRV\WkPWXPWàP̀�ẀYWP\̀VZXYVjŜPỲÙZZV\̂PWXP
R\XẀUWPWàPqgỲ\kPT[PTYPWàPQ\UaTẀUWsZPXRTYTXYPWàP\̀R\̀Z̀YWVWTXYZPWXPWàPqgỲ\P\̀dbT\̀cPĵPìUWTXYP�l�l�PUVYYXWPj̀P
_Vc̀lPp[PWàPQ\UaTẀUWPTZPbYVjS̀PWXPÙ\WT[̂PRV̂_̀YWPTYPWàPV_XbYWPX[PWàPQRRSTUVWTXYkPWàPQ\UaTẀUWPgTSSPYXWT[̂PWàP
hXYW\VUWX\PVYcPqgỲ\PVZPR\XnTc̀cPTYPìUWTXYP�l�l�lPp[PWàPhXYW\VUWX\PVYcPQ\UaTẀUWPUVYYXWPVr\̀̀PXYPVP\̀nTZ̀cPV_XbYWkP
WàPQ\UaTẀUWPgTSSPR\X_RWŜPTZZb̀PVPh̀\WT[TUVẀP[X\P]V̂_̀YWP[X\PWàPV_XbYWP[X\PgaTUaPWàPQ\UaTẀUWPTZPVjS̀PWXP_Vf̀PZbUaP
\̀R\̀Z̀YWVWTXYZPWXPWàPqgỲ\lPtàPQ\UaTẀUWP_V̂PVSZXPgTWaaXScPVPh̀\WT[TUVẀP[X\P]V̂_̀YWPX\kPj̀UVbZ̀PX[PZbjZ̀db̀YWŜP
cTZUXǹ\̀cP̀nTc̀YÙkP_V̂PYbSST[̂PWàPgaXS̀PX\PVPRV\WPX[PVPh̀\WT[TUVẀP[X\P]V̂_̀YWPR\̀nTXbZŜPTZZb̀ckPWXPZbUaP̀�ẀYWPVZP
_V̂Pj̀PỲÙZZV\̂PTYPWàPQ\UaTẀUWsZPXRTYTXYPWXPR\XẀUWPWàPqgỲ\P[\X_PSXZZP[X\PgaTUaPWàPhXYW\VUWX\PTZP\̀ZRXYZTjS̀kP
TYUSbcTYrPSXZZP\̀ZbSWTYrP[\X_PVUWZPVYcPX_TZZTXYZPc̀ZU\Tj̀cPTYPìUWTXYP�l�l�kPj̀UVbZ̀PX[

LN c̀[̀UWTǹPeX\fPYXWP\̀_̀cT̀c�
LO WaT\cPRV\ŴPUSVT_ZP[TS̀cPX\P\̀VZXYVjS̀P̀nTc̀YÙPTYcTUVWTYrPR\XjVjS̀P[TSTYrPX[PZbUaPUSVT_ZkPbYS̀ZZPZ̀Ub\TŴP

VUÙRWVjS̀PWXPWàPqgỲ\PTZPR\XnTc̀cPĵPWàPhXYW\VUWX\�
LM [VTSb\̀PX[PWàPhXYW\VUWX\PWXP_Vf̀PRV̂_̀YWZPR\XR̀\ŜPWXPibjUXYW\VUWX\ZPX\PZbRRST̀\ZP[X\PSVjX\kP_VẀ\TVSZP

X\P̀dbTR_̀YW�
Lu \̀VZXYVjS̀P̀nTc̀YÙPWaVWPWàPeX\fPUVYYXWPj̀PUX_RS̀ẀcP[X\PWàPbYRVTcPjVSVYÙPX[PWàPhXYW\VUWPib_�
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IJ KLMLNOPQRPQSOPTUVOWPRWPLPXOYLWLQOPZRVQWL[QRW\
I] WOL̂RVL_̀OPOabKOV[OPQSLQPQSOPcRWdPUb̀̀PVRQP_OP[RMỲOQOKPUbQSbVPQSOPZRVQWL[QPebMOfPLVKPQSLQPQSOPgVYLbKP

_L̀LV[OPURg̀KPVRQP_OPLKOhgLQOPQRP[RaOWPL[QgL̀PRWP̀bhgbKLQOKPKLMLNÔPiRWPQSOPLVQb[bYLQOKPKÒLj\PRW
Ik WOYOLQOKPiLb̀gWOPQRP[LWWjPRgQPQSOPcRWdPbVPL[[RWKLV[OPUbQSPQSOPZRVQWL[QPlR[gMOVQ̂mP

nopIJIqPcSOVPObQSOWPYLWQjPKb̂YgQÔPQSOPrW[SbQO[QŝPKO[b̂bRVPWONLWKbVNPLPZOWQbib[LQOPiRWPtLjMOVQPgVKOWPXO[QbRVPumvmwfPbVP
USR̀OPRWPbVPYLWQfPQSLQPYLWQjPMLjP̂g_MbQPLPZ̀LbMPbVPL[[RWKLV[OPUbQSPrWQb[̀OPwvm

nopIJIxPcSOVPQSOPWOL̂RV̂PiRWPUbQSSR̀KbVNP[OWQbib[LQbRVPLWOPWOMRaOKfP[OWQbib[LQbRVPUb̀̀P_OPMLKOPiRWPLMRgVQ̂PYWOabRĝj̀P
UbQSSÒKm

nopIJIyoziPQSOPrW[SbQO[QPUbQSSR̀K̂P[OWQbib[LQbRVPiRWPYLjMOVQPgVKOWPXO[QbRVPumvmwm{fPQSOPTUVOWPMLjfPLQPbQ̂P̂R̀OPRYQbRVfP
b̂̂gOP|RbVQP[SO[d̂PQRPQSOPZRVQWL[QRWPLVKPQRPLVjPXg_[RVQWL[QRWPRWP̂gYỲbOWPQRPUSRMPQSOPZRVQWL[QRWPiLb̀OKPQRPMLdOP
YLjMOVQPiRWPcRWdPYWRYOẀjPYOWiRWMOKPRWPMLQOWbL̀PRWPOhgbYMOVQP̂gbQL_̀jPKÒbaOWOKmPziPQSOPTUVOWPMLdÔPYLjMOVQ̂P_jP
|RbVQP[SO[dfPQSOPTUVOWP̂SL̀̀PVRQbijPQSOPrW[SbQO[QPLVKPQSOPZRVQWL[QRWP̂SL̀̀PWOìO[QP̂g[SPYLjMOVQPRVPbQ̂PVO}QPrYỲb[LQbRVP
iRWPtLjMOVQm

nopI]o~�������o~�������
nopI]I�PriQOWPQSOPrW[SbQO[QPSL̂Pb̂̂gOKPLPZOWQbib[LQOPiRWPtLjMOVQfPQSOPTUVOWP̂SL̀̀PMLdOPYLjMOVQPbVPQSOPMLVVOWPLVKP
UbQSbVPQSOPQbMOPYWRabKOKPbVPQSOPZRVQWL[QPlR[gMOVQ̂fPLVKP̂SL̀̀P̂RPVRQbijPQSOPrW[SbQO[Qm

nopI]IqPeSOPZRVQWL[QRWP̂SL̀̀PYLjPOL[SPXg_[RVQWL[QRWfPVRP̀LQOWPQSLVP̂OaOVPKLĵPLiQOWPWO[ObYQPRiPYLjMOVQPiWRMPQSOPTUVOWfP
QSOPLMRgVQPQRPUSb[SPQSOPXg_[RVQWL[QRWPb̂POVQbQ̀OKfPWOìO[QbVNPYOW[OVQLNÔPL[QgL̀̀jPWOQLbVOKPiWRMPYLjMOVQ̂PQRPQSOP
ZRVQWL[QRWPRVPL[[RgVQPRiPQSOPXg_[RVQWL[QRWŝPYRWQbRVPRiPQSOPcRWdmPeSOPZRVQWL[QRWP̂SL̀̀fP_jPLYYWRYWbLQOPLNWOOMOVQP
UbQSPOL[SPXg_[RVQWL[QRWfPWOhgbWOPOL[SPXg_[RVQWL[QRWPQRPMLdOPYLjMOVQ̂PQRPXg_�̂g_[RVQWL[QRŴPbVPLP̂bMb̀LWPMLVVOWm

nopI]IxPeSOPrW[SbQO[QPUb̀̀fPRVPWOhgÔQfPigWVb̂SPQRPLPXg_[RVQWL[QRWfPbiPYWL[Qb[L_̀OfPbViRWMLQbRVPWONLWKbVNPYOW[OVQLNÔPRiP
[RMỲOQbRVPRWPLMRgVQ̂PLYỲbOKPiRWP_jPQSOPZRVQWL[QRWPLVKPL[QbRVPQLdOVPQSOWORVP_jPQSOPrW[SbQO[QPLVKPTUVOWPRVPL[[RgVQP
RiPYRWQbRV̂PRiPQSOPcRWdPKRVOP_jP̂g[SPXg_[RVQWL[QRWm

nopI]IyPeSOPTUVOWPSL̂PQSOPWbNSQPQRPWOhgÔQPUWbQQOVPOabKOV[OPiWRMPQSOPZRVQWL[QRWPQSLQPQSOPZRVQWL[QRWPSL̂PYWRYOẀjPYLbKP
Xg_[RVQWL[QRŴPLVKP̂gYỲbOŴPLMRgVQ̂PYLbKP_jPQSOPTUVOWPQRPQSOPZRVQWL[QRWPiRWP̂g_[RVQWL[QOKPcRWdmPziPQSOPZRVQWL[QRWP
iLb̀̂PQRPigWVb̂SP̂g[SPOabKOV[OPUbQSbVP̂OaOVPKLĵfPQSOPTUVOWP̂SL̀̀PSLaOPQSOPWbNSQPQRP[RVQL[QPXg_[RVQWL[QRŴPLVKP̂gYỲbOŴP
QRPL̂[OWQLbVPUSOQSOWPQSOjPSLaOP_OOVPYWRYOẀjPYLbKmP�ObQSOWPQSOPTUVOWPVRWPrW[SbQO[QP̂SL̀̀PSLaOPLVPR_̀bNLQbRVPQRPYLjfPRWP
QRP̂OOPQRPQSOPYLjMOVQPRiPMRVOjPQRfPLPXg_[RVQWL[QRWPRWP̂gYỲbOWfPO}[OYQPL̂PMLjPRQSOWUb̂OP_OPWOhgbWOKP_jP̀LUm

nopI]IJPeSOPZRVQWL[QRWŝPYLjMOVQ̂PQRP̂gYỲbOŴP̂SL̀̀P_OPQWOLQOKPbVPLPMLVVOWP̂bMb̀LWPQRPQSLQPYWRabKOKPbVPXO[QbRV̂Pum�m�fP
um�m{PLVKPum�m�m

nopI]I]PrPZOWQbib[LQOPiRWPtLjMOVQfPLPYWRNWÔ̂PYLjMOVQfPRWPYLWQbL̀PRWPOVQbWOPĝOPRWPR[[gYLV[jPRiPQSOPtWR|O[QP_jPQSOP
TUVOWP̂SL̀̀PVRQP[RV̂QbQgQOPL[[OYQLV[OPRiPcRWdPVRQPbVPL[[RWKLV[OPUbQSPQSOPZRVQWL[QPlR[gMOVQ̂m

nopI]IkP�V̀Ô̂PQSOPZRVQWL[QRWPYWRabKÔPQSOPTUVOWPUbQSPLPYLjMOVQP_RVKPbVPQSOPig̀̀PYOVL̀P̂gMPRiPQSOPZRVQWL[QPXgMfP
YLjMOVQ̂PWO[ObaOKP_jPQSOPZRVQWL[QRWPiRWPcRWdPYWRYOẀjPYOWiRWMOKP_jPXg_[RVQWL[QRŴPRWPYWRabKOKP_jP̂gYỲbOŴP̂SL̀̀P_OP
SÒKP_jPQSOPZRVQWL[QRWPiRWPQSR̂OPXg_[RVQWL[QRŴPRWP̂gYỲbOŴPUSRPYOWiRWMOKPcRWdPRWPigWVb̂SOKPMLQOWbL̀̂fPRWP_RQSfP
gVKOWP[RVQWL[QPUbQSPQSOPZRVQWL[QRWPiRWPUSb[SPYLjMOVQPUL̂PMLKOP_jPQSOPTUVOWmP�RQSbVNP[RVQLbVOKPSOWObVP̂SL̀̀PWOhgbWOP
MRVOjPQRP_OPỲL[OKPbVPLP̂OYLWLQOPL[[RgVQPLVKPVRQP[RMMbVǸOKPUbQSPMRVOjPRiPQSOPZRVQWL[QRWfP[WOLQOPLVjPibKg[bLWjP
b̀L_b̀bQjPRWPQRWQP̀bL_b̀bQjPRVPQSOPYLWQPRiPQSOPZRVQWL[QRWPiRWP_WOL[SPRiPQWĝQfPRWPOVQbQ̀OPLVjPYOŴRVPRWPOVQbQjPQRPLVPLULWKPRiP
YgVbQbaOPKLMLNÔPLNLbV̂QPQSOPZRVQWL[QRWPiRWP_WOL[SPRiPQSOPWOhgbWOMOVQ̂PRiPQSb̂PYWRab̂bRVm

nopI]I�otWRabKOKPQSOPTUVOWPSL̂Pig̀ib̀̀OKPbQ̂PYLjMOVQPR_̀bNLQbRV̂PgVKOWPQSOPZRVQWL[QPlR[gMOVQ̂fPQSOPZRVQWL[QRWP̂SL̀̀P
KOiOVKPLVKPbVKOMVbijPQSOPTUVOWPiWRMPL̀̀P̀R̂ f̂P̀bL_b̀bQjfPKLMLNOPRWPO}YOV̂OfPbV[̀gKbVNPWOL̂RVL_̀OPLQQRWVOjŝPiOÔPLVKP
b̀QbNLQbRVPO}YOV̂ÔfPLWb̂bVNPRgQPRiPLVjP̀bOVP[̀LbMPRWPRQSOWP[̀LbMPiRWPYLjMOVQP_jPLVjPXg_[RVQWL[QRWPRWP̂gYỲbOWPRiPLVjP
QbOWmP�YRVPWO[ObYQPRiPVRQb[OPRiPLP̀bOVP[̀LbMPRWPRQSOWP[̀LbMPiRWPYLjMOVQfPQSOPTUVOWP̂SL̀̀PVRQbijPQSOPZRVQWL[QRWmPziP
LYYWRaOKP_jPQSOPLYỲb[L_̀OP[RgWQfPUSOVPWOhgbWOKfPQSOPZRVQWL[QRWPMLjP̂g_̂QbQgQOPLP̂gWOQjP_RVKPiRWPQSOPYWRYOWQjPLNLbV̂QP
USb[SPQSOP̀bOVPRWPRQSOWP[̀LbMPiRWPYLjMOVQPSL̂P_OOVPL̂̂OWQOKm
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IJKLMJNOPQRSTJUVJWOXYTZ[
\]̂_̀âbcd̀e_ad_̂fgaĥig_̂ehhjâk̂lac_e]edk_â]gĉmknoai_p̂_̀cgjq̀ îĝ]kjr_̂g]̂_̀âlgi_ckd_gcp̂se_̀eîhataîfknĥk]_aĉ
cadaeu_̂g]̂_̀âlgi_ckd_gcvĥbuuredk_egî]gĉmknoai_p̂gĉe]̂_̀âwsiaĉfgaĥig_̂ukn̂_̀âlgi_ckd_gĉse_̀eîhataîfknĥ
k]_aĉ_̀âfk_âah_kxreh̀af̂eî_̀âlgi_ckd_̂ygdjoai_hp̂_̀âkogji_̂dac_e]eaf̂xn̂_̀âbcd̀e_ad_̂gĉkskcfaf̂xn̂xeifeiq̂
fehuj_âcahgrj_egip̂_̀aî_̀âlgi_ckd_gĉoknp̂jugîhataîkffe_egikr̂fknhv̂ig_edâ_ĝ_̀âwsiaĉkif̂bcd̀e_ad_p̂h_gû_̀â
zgc{̂ji_er̂uknoai_̂g]̂_̀âkogji_̂gseiq̂̀ kĥxaaîcadaetaf|̂}̀âlgi_ckd_̂}eoâh̀krr̂xâa~_aifaf̂kuucgucek_arn̂kif̂
_̀âlgi_ckd_̂�jôh̀krr̂xâeidcakhaf̂xn̂_̀âkogji_̂g]̂_̀âlgi_ckd_gcvĥcakhgikxrâdgh_ĥg]̂h̀j_fgsip̂farkn̂kif̂
h_kc_�jup̂urjĥei_acah_̂kĥucgtefaf̂]gĉeî_̀âlgi_ckd_̂ygdjoai_h|

IJKL�J�R��[OZ[POQJ�UY�QT[PUZ
IJKL�L�̂�jxh_ki_ekr̂lgoura_egîeĥ_̀âh_kqâeî_̀âucgqcahĥg]̂_̀âzgc{̂s̀aî_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂eĥ
hj]]edeai_rn̂dgoura_âeîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_ĥhĝ_̀k_̂_̀âwsiaĉdkîgddjun̂gĉj_ere�â_̀âzgc{̂]gĉ
e_ĥei_aifaf̂jha|

IJKL�L�̂z àî_̀âlgi_ckd_gĉdgihefacĥ_̀k_̂_̀âzgc{p̂gĉk̂ugc_egî_̀acag]̂s̀ed̀ _̂̀âwsiaĉkqcaaĥ_ĝkddau_̂
haukck_arnp̂eĥhjxh_ki_ekrrn̂dgoura_ap̂_̀âlgi_ckd_gĉh̀krr̂ucaukcâkif̂hjxoe_̂_ĝ_̀âbcd̀e_ad_̂k̂dgoucàaihetâreh_̂g]̂
e_aoĥ_ĝxâdgoura_af̂gĉdgccad_af̂ucegĉ_ĝ]eikr̂uknoai_|̂�kerjcâ_ĝeidrjfâkîe_aôgîhjd̀ r̂eh_̂fgaĥig_̂kr_aĉ_̀â
cahugihexere_n̂g]̂_̀âlgi_ckd_gĉ_ĝdgoura_âkrr̂zgc{̂eîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_h|

IJKL�L�̂�ugîcadaeu_̂g]̂_̀âlgi_ckd_gcvĥreh_p̂_̀âbcd̀e_ad_̂serr̂ok{âkîeihuad_egî_ĝfa_acoeiâs̀a_̀aĉ_̀âzgc{̂gĉ
faheqik_af̂ugc_egî_̀acag]̂eĥhjxh_ki_ekrrn̂dgoura_a|̂\]̂_̀âbcd̀e_ad_vĥeihuad_egîfehdrghaĥkin̂e_aop̂s̀a_̀aĉgĉig_̂
eidrjfaf̂gî_̀âlgi_ckd_gcvĥreh_p̂s̀ed̀ êĥig_̂hj]]edeai_rn̂dgoura_âeîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_ĥhĝ
_̀k_̂_̀âwsiaĉdkîgddjun̂gĉj_ere�â_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂]gĉe_ĥei_aifaf̂jhap̂_̀âlgi_ckd_gĉh̀krrp̂
xa]gcâehhjkidâg]̂_̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egip̂dgoura_âgĉdgccad_̂hjd̀ ê_aôjugîig_e]edk_egîxn̂_̀â
bcd̀e_ad_|̂\îhjd̀d̂khap̂_̀âlgi_ckd_gĉh̀krr̂_̀aîhjxoe_̂k̂ca�jah_̂]gĉkig_̀aĉeihuad_egîxn̂_̀âbcd̀e_ad_̂_ĝfa_acoeiâ
�jxh_ki_ekr̂lgoura_egi|

IJKL�L�̂z àî_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂eĥhjxh_ki_ekrrn̂dgoura_ap̂_̀âbcd̀e_ad_̂serr̂ucaukcâk̂lac_e]edk_â
g]̂�jxh_ki_ekr̂lgoura_egî_̀k_̂h̀krr̂ah_kxreh̀_̂̀âfk_âg]̂�jxh_ki_ekr̂lgoura_egi�̂ah_kxreh̀ĉahugihexere_eaĥg]̂_̀â
wsiaĉkif̂lgi_ckd_gĉ]gĉhadjce_np̂okei_aikidap̂̀ak_p̂j_ere_eahp̂fkokqâ_ĝ_̀âzgc{̂kif̂eihjckida�̂kif̂]e~̂_̀â_eoâ
se_̀eîs̀ed̀ _̂̀âlgi_ckd_gĉh̀krr̂]eieh̀k̂rr̂e_aoĥgî_̀âreh_̂kddgoukineiq̂_̀âlac_e]edk_a|̂zkccki_eaĥca�jecaf̂xn̂_̀â
lgi_ckd_̂ygdjoai_ĥh̀krr̂dgooaidâgî_̀âfk_âg]̂�jxh_ki_ekr̂lgoura_egîg]̂_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂
jirahĥg_̀acsehâucgtefaf̂eî_̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egi|

IJKL�L�̂}̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egîh̀krr̂xâhjxoe__af̂_ĝ_̀âwsiaĉkif̂lgi_ckd_gĉ]gĉ_̀aeĉsce__aî
kddau_kidâg]̂cahugihexere_eaĥkhheqiaf̂_ĝ_̀aôeî_̀âlac_e]edk_a|̂�ugîhjd̀k̂ddau_kidap̂kif̂dgihai_̂g]̂hjca_n̂e]̂kinp̂
_̀âwsiaĉh̀krr̂ok{âuknoai_̂g]̂ca_keikqâkuurneiq̂_ĝ_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]|̂�jd̀ûknoai_̂h̀krr̂xâ
kf�jh_af̂]gĉzgc{̂_̀k_̂eĥeidgoura_âgĉig_̂eîkddgcfkidâse_̀̂_̀âca�jecaoai_ĥg]̂_̀âlgi_ckd_̂ygdjoai_h|

IJKLKJWOS[POQJ���R�OZ�XJUSJ��T
IJKLKL�̂}̀âwsiaĉokn̂gddjun̂gĉjhâkin̂dgoura_af̂gĉukc_ekrrn̂dgoura_af̂ugc_egîg]̂_̀âzgc{̂k_̂kin̂h_kqâs̀aî
hjd̀ûgc_egîeĥfaheqik_af̂xn̂haukck_âkqcaaoai_̂se_̀̂_̀âlgi_ckd_gcp̂ucgtefaf̂hjd̀ĝddjukidn̂gĉjhâeĥdgihai_af̂_ĝ
xn̂_̀âeihjcaĉkif̂kj_̀gce�af̂xn̂ujxred̂kj_̀gce_eaĥ̀kteiq̂�jcehfed_egîgtaĉ_̀âmcg�ad_|̂�jd̀ûkc_ekr̂gddjukidn̂gĉjhâ
okn̂dgooaidâs̀a_̀aĉgĉig_̂_̀âugc_egîeĥhjxh_ki_ekrrn̂dgoura_ap̂ucgtefaf̂_̀âwsiaĉkif̂lgi_ckd_gĉ̀ktâ
kddau_af̂eîsce_eiq̂_̀âcahugihexere_eaĥkhheqiaf̂_ĝakd̀ĝ]̂_̀aô]gĉuknoai_hp̂ca_keikqap̂e]̂kinp̂hadjce_np̂okei_aikidap̂
àk_p̂j_ere_eahp̂fkokqâ_ĝ_̀âzgc{̂kif̂eihjckidap̂kif̂̀ ktâkqcaaf̂eîsce_eiq̂dgidacieiq̂_̀âuacegf̂]gĉdgccad_egîg]̂
_̀âzgc{̂kif̂dgooaidaoai_̂g]̂skccki_eaĥca�jecaf̂xn̂_̀âlgi_ckd_̂ygdjoai_h|̂z àî_̀âlgi_ckd_gĉdgihefacĥk̂
ugc_egîhjxh_ki_ekrrn̂dgoura_ap̂_̀âlgi_ckd_gĉh̀krr̂ucaukcâkif̂hjxoe_̂k̂reh_̂_ĝ_̀âbcd̀e_ad_̂kĥucgtefaf̂jifaĉ
�ad_egî�|�|�|̂lgihai_̂g]̂_̀âlgi_ckd_gĉ_ĝukc_ekr̂gddjukidn̂gĉjhâh̀krr̂ig_̂xâjicakhgikxrn̂se_̀̀ arf|̂}̀âh_kqâg]̂
_̀âucgqcahĥg]̂_̀âzgc{̂h̀krr̂xâfa_acoeiaf̂xn̂sce__aîkqcaaoai_̂xa_saaî_̀âwsiaĉkif̂lgi_ckd_gĉgcp̂e]̂iĝ
kqcaaoai_̂eĥcakd̀afp̂xn̂fadehegîg]̂_̀âbcd̀e_ad_|

IJKLKL�̂\ooafek_arn̂ucegĉ_ĝhjd̀ ûkc_ekr̂gddjukidn̂gĉjhap̂_̀âwsiacp̂lgi_ckd_gcp̂kif̂bcd̀e_ad_̂h̀krr̂�gei_rn̂eihuad_̂
_̀âkcak̂_ĝxâgddjueaf̂gĉugc_egîg]̂_̀âzgc{̂_ĝxâjhaf̂eîgcfaĉ_ĝfa_acoeiâkif̂cadgcf̂_̀âdgife_egîg]̂_̀âzgc{|

IJKLKL�̂�irahĥg_̀acsehâkqcaaf̂jugip̂ukc_ekr̂gddjukidn̂gĉjhâg]̂k̂ugc_egîgĉugc_egiĥg]̂_̀âzgc{̂h̀krr̂ig_̂dgih_e_j_â
kddau_kidâg]̂zgc{̂ig_̂dgourneiq̂se_̀̂_̀âca�jecaoai_ĥg]̂_̀âlgi_ckd_̂ygdjoai_h|
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IJKLMNJOPQRSJTUVWSXYPUQJRQZJOPQRSJ[R\VXQY
IJKLMNLM]̂_̀a]bcdce_f]̀g]fhc]ìafbjdf̀bkl]àfedc]fhjf]fhc]m b̀n]el]bcjop]g̀b]geajq]eal_cdfèa]jao]jddc_fjadc]jao]r_̀a]
bcdce_f]̀g]j]geajq]s__qedjfèa]g̀b]tjpucafv]fhc]sbdhefcdf]weqq]_b̀u_fqp]ujnc]lrdh]eal_cdfèax]mhca]fhc]sbdhefcdf]geaol]
fhc]m b̀n]jddc_fjyqc]raocb]fhc]ìafbjdf]z̀drucafl]jao]fhc]ìafbjdf]grqqp]_cbg̀bucov]fhc]sbdhefcdf]weqq]_b̀u_fqp]
ellrc]j]geajq]icbfegedjfc]g̀b]tjpucaf]lfjfea{]fhjf]f̀]fhc]yclf]̀g]fhc]sbdhefcdfkl]nàwqco{cv]eag̀bujfèa]jao]ycqecgv]jao]
à]fhc]yjlel]̀g]fhc]sbdhefcdfkl]̀a|lefc]}elefl]jao]eal_cdfèalv]fhc]m b̀n]hjl]ycca]d̀u_qcfco]ea]jdd̀bojadc]wefh]fhc]
ìafbjdf]z̀drucafl]jao]fhjf]fhc]cafebc]yjqjadc]g̀rao]f̀]yc]orc]fhc]ìafbjdf̀b]jao]àfco]ea]fhc]geajq]icbfegedjfc]el]orc]
jao]_jpjyqcx]~hc]sbdhefcdfkl]geajq]icbfegedjfc]g̀b]tjpucaf]weqq]d̀alfefrfc]j]grbfhcb]bc_bclcafjfèa]fhjf]d̀aoefèal]qelfco]
ea]�cdfèa]�x��x�]jl]_bcdcocaf]f̀]fhc]ìafbjdf̀bkl]ycea{]cafefqco]f̀]geajq]_jpucaf]hj}c]ycca]grqgeqqcox

IJKLMNL�]�cefhcb]geajq]_jpucaf]àb]jap]bcujeaea{]bcfjeaco]_cbdcafj{c]lhjqq]ycd̀uc]orc]rafeq]fhc]ìafbjdf̀b]lryuefl]f̀]
fhc]sbdhefcdf]���]ja]jggeoj}ef]fhjf]_jpb̀qqlv]yeqql]g̀b]ujfcbejql]jao]c�re_ucafv]jao]̀fhcb]eaocyfcoacll]d̀aacdfco]wefh]
fhc]m b̀n]g̀b]whedh]fhc]�wacb]̀b]fhc]�wacbkl]_b̀_cbfp]ue{hf]yc]bcl_̀aleyqc]̀b]cadruycbco]�qcll]jù rafl]wefhhcqo]
yp]�wacb�]hj}c]ycca]_jeo]̀b]̀fhcbwelc]ljfelgecov]���]j]dcbfegedjfc]c}eocadea{]fhjf]ealrbjadc]bc�rebco]yp]fhc]ìafbjdf]
z̀drucafl]f̀]bcujea]ea]g̀bdc]jgfcb]geajq]_jpucaf]el]drbbcafqp]ea]cggcdfv]���]j]wbeffca]lfjfcucaf]fhjf]fhc]ìafbjdf̀b]
nàwl]̀g]à]bcjl̀a]fhjf]fhc]ealrbjadc]weqq]àf]yc]bcacwjyqc]f̀]d̀}cb]fhc]_cbèo]bc�rebco]yp]fhc]ìafbjdf]z̀drucaflv]
���]d̀alcaf]̀g]lrbcfpv]eg]japv]f̀]geajq]_jpucafv]���]òdrucafjfèa]̀g]jap]l_cdejq]wjbbjafeclv]lrdh]jl]ujargjdfrbcblk]
wjbbjafecl]̀b]l_cdeged]�ryd̀afbjdf̀b]wjbbjafeclv]jao]���]eg]bc�rebco]yp]fhc]�wacbv]̀fhcb]ojfj]clfjyqelhea{]_jpucaf]̀b]
ljfelgjdfèa]̀g]̀yqe{jfèalv]lrdh]jl]bcdce_fl]jao]bcqcjlcl]jao]wje}cbl]̀g]qecalv]dqjeulv]lcdrbefp]eafcbclflv]̀b]
cadruybjadcl]jbelea{]̀rf]̀g]fhc]ìafbjdfv]f̀]fhc]c�fcaf]jao]ea]lrdh]g̀bu]jl]ujp]yc]ocle{ajfco]yp]fhc]�wacbx]�g]j]
�ryd̀afbjdf̀b]bcgrlcl]f̀]grbaelh]j]bcqcjlc]̀b]wje}cb]bc�rebco]yp]fhc]�wacbv]fhc]ìafbjdf̀b]ujp]grbaelh]j]ỳao]
ljfelgjdf̀bp]f̀]fhc]�wacb]f̀]eaocuaegp]fhc]�wacb]j{jealf]lrdh]qecav]dqjeuv]lcdrbefp]eafcbclfv]̀b]cadruybjadcx]�g]j]qecav]
dqjeuv]lcdrbefp]eafcbclfv]̀b]cadruybjadc]bcujeal]raljfelgeco]jgfcb]_jpucafl]jbc]ujocv]fhc]ìafbjdf̀b]lhjqq]bcgrao]f̀]
fhc]�wacb]jqq]ù acp]fhjf]fhc]�wacb]ujp]yc]d̀u_cqqco]f̀]_jp]ea]oeldhjb{ea{]fhc]qecav]dqjeuv]lcdrbefp]eafcbclfv]̀b]
cadruybjadcv]eadqroea{]jqq]d̀lfl]jao]bcjl̀ajyqc]jff̀bacplk]gcclx

IJKLMNL�]�gv]jgfcb]�rylfjafejq]ìu_qcfèa]̀g]fhc]m b̀nv]geajq]d̀u_qcfèa]fhcbc̀g]el]ujfcbejqqp]ocqjpco]fhb̀r{h]à]gjrqf]
g̀]fhc]ìafbjdf̀b]̀b]yp]ellrjadc]̀g]ihja{c]�bocbl]jggcdfea{]geajq]d̀u_qcfèav]jao]fhc]sbdhefcdf]l̀]d̀agebulv]fhc]
�wacb]lhjqqv]r_̀a]j__qedjfèa]yp]fhc]ìafbjdf̀b]jao]dcbfegedjfèa]yp]fhc]sbdhefcdfv]jao]wefh̀rf]fcbueajfea{]fhc]
ìafbjdfv]ujnc]_jpucaf]̀g]fhc]yjqjadc]orc]g̀b]fhjf]_̀bfèa]̀g]fhc]m b̀n]grqqp]d̀u_qcfcov]d̀bbcdfcov]jao]jddc_fcox]�g]
fhc]bcujeaea{]yjqjadc]g̀b]m b̀n]àf]grqqp]d̀u_qcfco]̀b]d̀bbcdfco]el]qcll]fhja]bcfjeaj{c]lfe_rqjfco]ea]fhc]ìafbjdf]
z̀drucaflv]jao]eg]ỳaol]hj}c]ycca]grbaelhcov]fhc]wbeffca]d̀alcaf]̀g]fhc]lrbcfp]f̀]_jpucaf]̀g]fhc]yjqjadc]orc]g̀b]fhjf]
_̀bfèa]̀g]fhc]m b̀n]grqqp]d̀u_qcfco]jao]jddc_fco]lhjqq]yc]lryueffco]yp]fhc]ìafbjdf̀b]f̀]fhc]sbdhefcdf]_bèb]f̀]
dcbfegedjfèa]̀g]lrdh]_jpucafx]�rdh]_jpucaf]lhjqq]yc]ujoc]raocb]fcbul]jao]d̀aoefèal]{̀}cbaea{]geajq]_jpucafv]
c�dc_f]fhjf]ef]lhjqq]àf]d̀alfefrfc]j]wje}cb]̀g]iqjeulx

IJKLMNL�]~hc]ujnea{]̀g]geajq]_jpucaf]lhjqq]d̀alfefrfc]j]wje}cb]̀g]iqjeul]yp]fhc]�wacb]c�dc_f]fh̀lc]jbelea{]gb̀u
LM qecalv]iqjeulv]lcdrbefp]eafcbclflv]̀b]cadruybjadcl]jbelea{]̀rf]̀g]fhc]ìafbjdf]jao]ralcffqco�
L� gjeqrbc]̀g]fhc]m b̀n]f̀]d̀u_qp]wefh]fhc]bc�rebcucafl]̀g]fhc]ìafbjdf]z̀drucafl�]
L� fcbul]̀g]l_cdejq]wjbbjafecl]bc�rebco]yp]fhc]ìafbjdf]z̀drucafl�]̀b
L� jroefl]_cbg̀buco]yp]fhc]�wacbv]eg]_cbueffco]yp]fhc]ìafbjdf]z̀drucaflv]jgfcb]geajq]_jpucafx

IJKLMNL�]sddc_fjadc]̀g]geajq]_jpucaf]yp]fhc]ìafbjdf̀bv]j]�ryd̀afbjdf̀bv]̀b]j]lr__qecbv]lhjqq]d̀alfefrfc]j]wje}cb]̀g]
dqjeul]yp]fhjf]_jpcc]c�dc_f]fh̀lc]_bc}èrlqp]ujoc]ea]wbefea{]jao]eocafegeco]yp]fhjf]_jpcc]jl]ralcffqco]jf]fhc]feuc]̀g]
geajq]s__qedjfèa]g̀b]tjpucafx

����T��JMNJJJ[����T����J�OJ[������J���J[��[����
IJMNLMJ�R�XY\J[ X¡R¢YPUQ£JRQZJ[ U¤ RV£
~hc]ìafbjdf̀b]lhjqq]yc]bcl_̀aleyqc]g̀b]eaefejfea{v]ujeafjeaea{v]jao]lr_cb}elea{]jqq]ljgcfp]_bcdjrfèal]jao]_b̀{bjul]ea]
d̀aacdfèa]wefh]fhc]_cbg̀bujadc]̀g]fhc]ìafbjdfx

IJMNL�J�R�XY\JU�J[X £UQ£JRQZJ[ UWX Y\
IJMNL�LM]~hc]ìafbjdf̀b]lhjqq]fjnc]bcjl̀ajyqc]_bcdjrfèal]g̀b]ljgcfp]̀gv]jao]lhjqq]_b̀}eoc]bcjl̀ajyqc]_b̀fcdfèa]f̀]
_bc}caf]ojuj{cv]ea¥rbpv]̀b]q̀ll]f̀

LM cu_q̀pccl]̀a]fhc]m b̀n]jao]̀fhcb]_cbl̀al]wh̀]ujp]yc]jggcdfco]fhcbcyp�
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IJ KLMNOPQRNSTUNVSKMQWSXYNSTUNMZ[W\VMTKNKPN]MNWT̂PQ\PQSKMUNKLMQMWT_ǸLMKLMQNWTNYKPQSaMNPTNPQNPbbNKLMNYWKM_N
[TUMQN̂SQM_N̂[YKPUc_NPQN̂PTKQPXNPbNKLMNdPTKQŜKPQ_NSNe[]̂PTKQŜKPQ_NPQNSNe[]fY[]̂PTKQŜKPQgNSTU

Ih PKLMQN\QP\MQKcNSKNKLMNYWKMNPQNSUiŜMTKNKLMQMKP_NY[̂LNSYNKQMMY_NYLQ[]Y_NXS̀TY_ǸSXRY_N\SjMVMTKY_NQPSÙScY_N
YKQ[̂K[QMY_NSTUN[KWXWKWMYNTPKNUMYWaTSKMUNbPQNQMVPjSX_NQMXP̂SKWPT_NPQNQM\XŜMVMTKNWTNKLMN̂P[QYMNPbN
P̂TYKQ[̂KWPTk

lmnoIJIJNpLMNdPTKQŜKPQNYLSXXN̂PV\XcǸWKL_NSTUNaWjMNTPKŴMYNQMZ[WQMUN]cNS\\XŴS]XMNXS̀Y_NYKSK[KMY_NPQUWTST̂MY_N̂PUMY_N
Q[XMYNSTUNQMa[XSKWPTY_NSTUNXS̀b[XNPQUMQYNPbN\[]XŴNS[KLPQWKWMY_N]MSQWTaNPTNYSbMKcNPbN\MQYPTYNPQN\QP\MQKcNPQNKLMWQN
\QPKM̂KWPTNbQPVNUSVSaM_NWTi[Qc_NPQNXPYYk

lmnoIJIhNpLMNdPTKQŜKPQNYLSXXNWV\XMVMTK_NMQM̂K_NSTUNVSWTKSWT_NSYNQMZ[WQMUN]cNMqWYKWTaN̂PTUWKWPTYNSTUN\MQbPQVST̂MNPbN
KLMNdPTKQŜK_NQMSYPTS]XMNYSbMa[SQUYNbPQNYSbMKcNSTUN\QPKM̂KWPT_NWT̂X[UWTaN\PYKWTaNUSTaMQNYWaTYNSTUNPKLMQǸSQTWTaYN
SaSWTYKNLSrSQUYgN\QPV[XaSKWTaNYSbMKcNQMa[XSKWPTYgNSTUNTPKWbcWTaNKLMNP̀TMQYNSTUN[YMQYNPbNSUiŜMTKNYWKMYNSTUN[KWXWKWMYNPbN
KLMNYSbMa[SQUYk

lmnoIJIsNOLMTN[YMNPQNYKPQSaMNPbNMq\XPYWjMYNPQNPKLMQNLSrSQUP[YNVSKMQWSXYNPQNMZ[W\VMTK_NPQN[T[Y[SXNVMKLPUYNSQMN
TM̂MYYSQcNbPQNMqM̂[KWPTNPbNKLMNOPQR_NKLMNdPTKQŜKPQNYLSXXNMqMQ̂WYMN[KVPYKN̂SQMNSTUN̂SQQcNPTNY[̂LNŜKWjWKWMYN[TUMQN
Y[\MQjWYWPTNPbN\QP\MQXcNZ[SXWbWMUN\MQYPTTMXk

lmnoIJItNpLMNdPTKQŜKPQNYLSXXN\QPV\KXcNQMVMUcNUSVSaMNSTUNXPYYNuPKLMQNKLSTNUSVSaMNPQNXPYYNWTY[QMUN[TUMQN\QP\MQKcN
WTY[QST̂MNQMZ[WQMUN]cNKLMNdPTKQŜKNvP̂[VMTKYwNKPN\QP\MQKcNQMbMQQMUNKPNWTNeM̂KWPTYNxykzkxkzNSTUNxykzkxk{N̂S[YMUNWTN
L̀PXMNPQNWTN\SQKN]cNKLMNdPTKQŜKPQ_NSNe[]̂PTKQŜKPQ_NSNe[]fY[]̂PTKQŜKPQ_NPQNSTcPTMNUWQM̂KXcNPQNWTUWQM̂KXcNMV\XPcMUN]cN
STcNPbNKLMV_NPQN]cNSTcPTMNbPQǸLPYMNŜKYNKLMcNVScN]MNXWS]XMNSTUNbPQǸLŴLNKLMNdPTKQŜKPQNWYNQMY\PTYW]XMN[TUMQN
eM̂KWPTYNxykzkxkzNSTUNxykzkxk{kNpLMNdPTKQŜKPQNVScNVSRMNSNdXSWVNbPQNKLMN̂PYKNKPNQMVMUcNKLMNUSVSaMNPQNXPYYNKPNKLMN
MqKMTKNY[̂LNUSVSaMNPQNXPYYNWYNSKKQW][KS]XMNKPNŜKYNPQNPVWYYWPTYNPbNKLMN|̀ TMQNPQN}Q̂LWKM̂KNPQNSTcPTMNUWQM̂KXcNPQN
WTUWQM̂KXcNMV\XPcMUN]cNMWKLMQNPbNKLMV_NPQN]cNSTcPTMNbPQǸLPYMNŜKYNMWKLMQNPbNKLMVNVScN]MNXWS]XM_NSTUNTPKNSKKQW][KS]XMNKPN
KLMNbS[XKNPQNTMaXWaMT̂MNPbNKLMNdPTKQŜKPQkNpLMNbPQMaPWTaNP]XWaSKWPTYNPbNKLMNdPTKQŜKPQNSQMNWTNSUUWKWPTNKPNKLMN
dPTKQŜKPQ~YNP]XWaSKWPTYN[TUMQNeM̂KWPTN{kx�k

lmnoIJI�NpLMNdPTKQŜKPQNYLSXXNUMYWaTSKMNSNQMY\PTYW]XMNVMV]MQNPbNKLMNdPTKQŜKPQ~YNPQaSTWrSKWPTNSKNKLMNYWKMǸLPYMNU[KcN
YLSXXN]MNKLMN\QMjMTKWPTNPbNŜ ŴUMTKYkNpLWYN\MQYPTNYLSXXN]MNKLMNdPTKQŜKPQ~YNY[\MQWTKMTUMTKN[TXMYYNPKLMQ̀WYMNUMYWaTSKMUN
]cNKLMNdPTKQŜKPQNWTǸQWKWTaNKPNKLMN|̀ TMQNSTUN}Q̂LWKM̂Kk

lmnoIJI�NpLMNdPTKQŜKPQNYLSXXNTPKN\MQVWKNSTcN\SQKNPbNKLMN̂PTYKQ[̂KWPTNPQNYWKMNKPN]MNXPSUMUNYPNSYNKPN̂S[YMNUSVSaMNPQN
Q̂MSKMNSTN[TYSbMN̂PTUWKWPTk

lmnoIJI�m������m��m������m��m������m��m��������
�bNMWKLMQN\SQKcNY[bbMQYNWTi[QcNPQNUSVSaMNKPN\MQYPTNPQN\QP\MQKcN]M̂S[YMNPbNSTNŜKNPQNPVWYYWPTNPbNKLMNPKLMQN\SQKc_NPQNPbN
PKLMQYNbPQǸLPYMNŜKYNY[̂LN\SQKcNWYNXMaSXXcNQMY\PTYW]XM_NTPKŴMNPbNKLMNWTi[QcNPQNUSVSaM_ǸLMKLMQNPQNTPKNWTY[QMU_NYLSXXN]MN
aWjMTNKPNKLMNPKLMQN\SQKcǸWKLWTNSNQMSYPTS]XMNKWVMNTPKNMq̂MMUWTaNzxNUScYNSbKMQNUWŶPjMQckNpLMNTPKŴMNYLSXXN\QPjWUMN
Y[bbŴWMTKNUMKSWXNKPNMTS]XMNKLMNPKLMQN\SQKcNKPNWTjMYKWaSKMNKLMNVSKKMQk

lmnoIhm���������m���������m���m����������
lmnoIhInNpLMNdPTKQŜKPQNWYNQMY\PTYW]XMNbPQN̂PV\XWST̂MǸWKLNSTcNQMZ[WQMVMTKYNWT̂X[UMUNWTNKLMNdPTKQŜKNvP̂[VMTKYN
QMaSQUWTaNLSrSQUP[YNVSKMQWSXYNPQNY[]YKST̂MYkN�bNKLMNdPTKQŜKPQNMT̂P[TKMQYNSNLSrSQUP[YNVSKMQWSXNPQNY[]YKST̂MNTPKN
SUUQMYYMUNWTNKLMNdPTKQŜKNvP̂[VMTKYNSTUNWbNQMSYPTS]XMN\QM̂S[KWPTYǸWXXN]MNWTSUMZ[SKMNKPN\QMjMTKNbPQMYMMS]XMN]PUWXcN
WTi[QcNPQNUMSKLNKPN\MQYPTYNQMY[XKWTaNbQPVNSNVSKMQWSXNPQNY[]YKST̂M_NWT̂X[UWTaN][KNTPKNXWVWKMUNKPNSY]MYKPYNPQN
\PXĉLXPQWTSKMUN]W\LMTcXNu�d�w_NMT̂P[TKMQMUNPTNKLMNYWKMN]cNKLMNdPTKQŜKPQ_NKLMNdPTKQŜKPQNYLSXX_N[\PTNQM̂PaTWrWTaNKLMN
P̂TUWKWPT_NWVVMUWSKMXcNYKP\NOPQRNWTNKLMNSbbM̂KMUNSQMSNSTUNTPKWbcNKLMN|̀ TMQNSTUN}Q̂LWKM̂KNPbNKLMN̂PTUWKWPTk

lmnoIhIJN�\PTNQM̂MW\KNPbNKLMNdPTKQŜKPQ~YNTPKŴM_NKLMN|̀ TMQNYLSXXNP]KSWTNKLMNYMQjŴMYNPbNSNXŴMTYMUNXS]PQSKPQcNKPNjMQWbcN
KLMN\QMYMT̂MNPQNS]YMT̂MNPbNKLMNVSKMQWSXNPQNY[]YKST̂MNQM\PQKMUN]cNKLMNdPTKQŜKPQNSTU_NWTNKLMNMjMTKNY[̂LNVSKMQWSXNPQN
Y[]YKST̂MNWYNbP[TUNKPN]MN\QMYMTK_NKPN̂S[YMNWKNKPN]MNQMTUMQMUNLSQVXMYYkN�TXMYYNPKLMQ̀WYMNQMZ[WQMUN]cNKLMNdPTKQŜKN
vP̂[VMTKY_NKLMN|̀ TMQNYLSXXNb[QTWYLNWTǸQWKWTaNKPNKLMNdPTKQŜKPQNSTUN}Q̂LWKM̂KNKLMNTSVMYNSTUNZ[SXWbŴSKWPTYNPbN\MQYPTYN
PQNMTKWKWMYǸLPNSQMNKPN\MQbPQVNKMYKYNjMQWbcWTaNKLMN\QMYMT̂MNPQNS]YMT̂MNPbNKLMNVSKMQWSXNPQNY[]YKST̂MNPQǸLPNSQMNKPN
\MQbPQVNKLMNKSYRNPbNQMVPjSXNPQNYSbMN̂PTKSWTVMTKNPbNKLMNVSKMQWSXNPQNY[]YKST̂MkNpLMNdPTKQŜKPQNSTUNKLMN}Q̂LWKM̂KǸWXXN
\QPV\KXcNQM\XcNKPNKLMN|̀ TMQNWTǸQWKWTaNYKSKWTaǸLMKLMQNPQNTPKNMWKLMQNLSYNQMSYPTS]XMNP]iM̂KWPTNKPNKLMN\MQYPTYNPQNMTKWKWMYN
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IJKIKLMNOPQORSMOTUVMJWOXYOMZRSMJORSMO[KVRJ\]RKJOKJÔJ]SZRM]ROS\LO\VOKP_M]RZKVORKO\OIMJLKVOKJOMVRZRQOIJKIKLMNOPQORSMO
TUVMJ̀ORSMOTUVMJOLS\aaOIJKIKLMO\VKRSMJORKOUSKbORSMO[KVRJ\]RKJO\VNORSMÔJ]SZRM]ROS\cMOVKOJM\LKV\PaMOKP_M]RZKVWO
dSMVORSMOb\RMJZ\aOKJOLePLR\V]MOS\LOPMMVOJMVNMJMNOS\JbaMLL̀OdKJfOZVORSMO\YYM]RMNO\JM\OLS\aaOJMLebMOeIKVOUJZRRMVO
\gJMMbMVROKYORSMOTUVMJO\VNO[KVRJ\]RKJWOhQO[S\VgMOTJNMJ̀ORSMO[KVRJ\]ROiZbMOLS\aaOPMOMjRMVNMNO\IIJKIJZ\RMaQO\VNORSMO
[KVRJ\]ROkebOLS\aaOPMOZV]JM\LMNOPQORSMO\bKeVROKYORSMO[KVRJ\]RKJlLOJM\LKV\PaMO\NNZRZKV\aO]KLRLOKYOLSeRNKUV̀ONMa\Q̀O\VNO
LR\JRmeIW

nopqrsrsOiKORSMOYeaaMLROMjRMVROIMJbZRRMNOPQOa\ÙORSMOTUVMJOLS\aaOZVNMbVZYQO\VNOSKaNOS\JbaMLLORSMO[KVRJ\]RKJ̀O
keP]KVRJ\]RKJL̀ÔJ]SZRM]R̀ÔJ]SZRM]RlLO]KVLeaR\VRL̀O\VNO\gMVRLO\VNOMbIaKQMMLOKYO\VQOKYORSMbOYJKbO\VNO\g\ZVLRO]a\ZbL̀O
N\b\gML̀OaKLLML̀O\VNOMjIMVLML̀OZV]aeNZVgOPeROVKROaZbZRMNORKO\RRKJVMQLlOYMML̀O\JZLZVgOKeROKYOKJOJMLeaRZVgOYJKbO
IMJYKJb\V]MOKYORSMOdKJfOZVORSMO\YYM]RMNO\JM\OZYOZVOY\]RORSMOb\RMJZ\aOKJOLePLR\V]MOIJMLMVRLORSMOJZLfOKYOPKNZaQOZV_eJQOKJO
NM\RSO\LONML]JZPMNOZVOkM]RZKVOtuWvWtO\VNOS\LOVKROPMMVOJMVNMJMNOS\JbaMLL̀OIJKcZNMNORS\ROLe]SO]a\Zb̀ON\b\gM̀OaKLL̀OKJO
MjIMVLMOZLO\RRJZPeR\PaMORKOPKNZaQOZV_eJQ̀OLZ]fVMLL̀ONZLM\LMOKJONM\RS̀OKJORKOZV_eJQORKOKJONMLRJe]RZKVOKYOR\VgZPaMOIJKIMJRQO
wKRSMJORS\VORSMOdKJfOZRLMaYx̀OMj]MIRORKORSMOMjRMVRORS\ROLe]SON\b\gM̀OaKLL̀OKJOMjIMVLMOZLONeMORKORSMOY\eaROKJOVMgaZgMV]MOKYO
RSMOI\JRQOLMMfZVgOZVNMbVZRQW

nopqrsryOiSMOTUVMJOLS\aaOVKROPMOJMLIKVLZPaMOeVNMJORSZLOkM]RZKVOtuWvOYKJOS\z\JNKeLOb\RMJZ\aLOKJOLePLR\V]MLORSMO
[KVRJ\]RKJOPJZVgLORKORSMOLZRMOeVaMLLOLe]SOb\RMJZ\aLOKJOLePLR\V]MLO\JMOJM{eZJMNOPQORSMO[KVRJ\]RO|K]ebMVRLWOiSMOTUVMJO
LS\aaOPMOJMLIKVLZPaMOYKJOS\z\JNKeLOb\RMJZ\aLOKJOLePLR\V]MLOJM{eZJMNOPQORSMO[KVRJ\]RO|K]ebMVRL̀OMj]MIRORKORSMOMjRMVROKYO
RSMO[KVRJ\]RKJlLOY\eaROKJOVMgaZgMV]MOZVORSMOeLMO\VNOS\VNaZVgOKYOLe]SOb\RMJZ\aLOKJOLePLR\V]MLW

nopqrsr}OiSMO[KVRJ\]RKJOLS\aaOJMZbPeJLMORSMOTUVMJOYKJORSMO]KLRO\VNOMjIMVLMORSMOTUVMJOZV]eJLOwtxOYKJOJMbMNZ\RZKVOKYO
S\z\JNKeLOb\RMJZ\aLOKJOLePLR\V]MLORSMO[KVRJ\]RKJOPJZVgLORKORSMOLZRMO\VNOVMgaZgMVRaQOS\VNaML̀OKJOw~xOUSMJMORSMO
[KVRJ\]RKJOY\ZaLORKOIMJYKJbOZRLOKPaZg\RZKVLOeVNMJOkM]RZKVOtuWvWt̀OMj]MIRORKORSMOMjRMVRORS\RORSMO]KLRO\VNOMjIMVLMO\JMONeMO
RKORSMOTUVMJlLOY\eaROKJOVMgaZgMV]MW

nopqrsr�OXỲOUZRSKeROVMgaZgMV]MOKVORSMOI\JROKYORSMO[KVRJ\]RKJ̀ORSMO[KVRJ\]RKJOZLOSMaNOaZ\PaMOPQO\OgKcMJVbMVRO\gMV]QOYKJO
RSMO]KLROKYOJMbMNZ\RZKVOKYO\OS\z\JNKeLOb\RMJZ\aOKJOLePLR\V]MOLKaMaQOPQOJM\LKVOKYOIMJYKJbZVgOdKJfO\LOJM{eZJMNOPQORSMO
[KVRJ\]RO|K]ebMVRL̀ORSMOTUVMJOLS\aaOJMZbPeJLMORSMO[KVRJ\]RKJOYKJO\aaO]KLRO\VNOMjIMVLMORSMJMPQOZV]eJJMNW

nopqryo�����������
XVO\VOMbMJgMV]QO\YYM]RZVgOL\YMRQOKYOIMJLKVLOKJOIJKIMJRQ̀ORSMO[KVRJ\]RKJOLS\aaO\]R̀O\RORSMO[KVRJ\]RKJlLONZL]JMRZKV̀ORKO
IJMcMVRORSJM\RMVMNON\b\gM̀OZV_eJQ̀OKJOaKLLWÔNNZRZKV\aO]KbIMVL\RZKVOKJOMjRMVLZKVOKYORZbMO]a\ZbMNOPQORSMO[KVRJ\]RKJOKVO
\]]KeVROKYO\VOMbMJgMV]QOLS\aaOPMONMRMJbZVMNO\LOIJKcZNMNOZVÔJRZ]aMOt�O\VNÔJRZ]aMO�W

�������oppooo���������o���o�����
nopprpo������������o���������o���o�����
nopprprpOiSMO[KVRJ\]RKJOLS\aaOIeJ]S\LMO\VNOb\ZVR\ZVOZVLeJ\V]MOKYORSMORQIMLO\VNOaZbZRLOKYOaZ\PZaZRQ̀O]KVR\ZVZVgORSMO
MVNKJLMbMVRL̀O\VNOLeP_M]RORKORSMORMJbLO\VNO]KVNZRZKVL̀O\LONML]JZPMNOZVORSMÔgJMMbMVROKJOMaLMUSMJMOZVORSMO[KVRJ\]RO
|K]ebMVRLWOiSMO[KVRJ\]RKJOLS\aaOIeJ]S\LMO\VNOb\ZVR\ZVORSMOJM{eZJMNOZVLeJ\V]MOYJKbO\VOZVLeJ\V]MO]KbI\VQOKJO
ZVLeJ\V]MO]KbI\VZMLOa\UYeaaQO\eRSKJZzMNORKOZLLeMOZVLeJ\V]MOZVORSMO_eJZLNZ]RZKVOUSMJMORSMO�JK_M]ROZLOaK]\RMNWOiSMO
TUVMJ̀ÔJ]SZRM]R̀O\VNÔJ]SZRM]RlLO]KVLeaR\VRLOLS\aaOPMOV\bMNO\LO\NNZRZKV\aOZVLeJMNLOeVNMJORSMO[KVRJ\]RKJlLO
]KbbMJ]Z\aOgMVMJ\aOaZ\PZaZRQOIKaZ]QOKJO\LOKRSMJUZLMONML]JZPMNOZVORSMO[KVRJ\]RO|K]ebMVRLW

nopprpr�OiSMO[KVRJ\]RKJOLS\aaOIJKcZNMOLeJMRQOPKVNLOKYORSMORQIML̀OYKJOLe]SOIMV\aOLebL̀O\VNOLeP_M]RORKOLe]SORMJbLO\VNO
]KVNZRZKVLO\LOJM{eZJMNOPQORSMO[KVRJ\]RO|K]ebMVRLWOiSMO[KVRJ\]RKJOLS\aaOIeJ]S\LMO\VNOb\ZVR\ZVORSMOJM{eZJMNOPKVNLO
YJKbO\O]KbI\VQOKJO]KbI\VZMLOa\UYeaaQO\eRSKJZzMNORKOZLLeMOLeJMRQOPKVNLOZVORSMO_eJZLNZ]RZKVOUSMJMORSMO�JK_M]ROZLOaK]\RMNW

nopprprso�IKVORSMOJM{eMLROKYO\VQOIMJLKVOKJOMVRZRQO\IIM\JZVgORKOPMO\OIKRMVRZ\aOPMVMYZ]Z\JQOKYOPKVNLO]KcMJZVgOI\QbMVROKYO
KPaZg\RZKVLO\JZLZVgOeVNMJORSMO[KVRJ\]R̀ORSMO[KVRJ\]RKJOLS\aaOIJKbIRaQOYeJVZLSO\O]KIQOKYORSMOPKVNLOKJOLS\aaO\eRSKJZzMO\O
]KIQORKOPMOYeJVZLSMNW

nopprpryo������o� o�����¡¡�����o��o�¢£�������o� o������������o��¤�����o���������rOdZRSZVORSJMMOwvxOPeLZVMLLON\QLOKYORSMO
N\RMORSMO[KVRJ\]RKJOPM]KbMLO\U\JMOKYO\VOZbIMVNZVgOKJO\]Re\aO]\V]Maa\RZKVOKJOMjIZJ\RZKVOKYO\VQOZVLeJ\V]MOJM{eZJMNOPQO
RSMO[KVRJ\]RO|K]ebMVRL̀ORSMO[KVRJ\]RKJOLS\aaOIJKcZNMOVKRZ]MORKORSMOTUVMJOKYOLe]SOZbIMVNZVgOKJO\]Re\aO]\V]Maa\RZKVOKJO
MjIZJ\RZKVWO�IKVOJM]MZIROKYOVKRZ]MOYJKbORSMO[KVRJ\]RKJ̀ORSMOTUVMJOLS\aàOeVaMLLORSMOa\ILMOZVO]KcMJ\gMO\JZLMLOYJKbO\VO\]RO
KJOKbZLLZKVOKYORSMOTUVMJ̀OS\cMORSMOJZgSRORKOLRKIORSMOdKJfOeVRZaORSMOa\ILMOZVO]KcMJ\gMOS\LOPMMVO]eJMNOPQORSMO
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IJKLMJNONPQRKSRJNITULNONPQRLKVNJUWNRXYRQZNR[KPQJULQKJ\R]ZNRSMJP̂_ẐPWRKSRPKQ̂LNRXYRQZNR[KPQJULQKJR_ZUTTRPKQRJNT̂NVNR
QZNR[KPQJULQKJRKSRUPYRLKPQJULQMUTRKXT̂WUQ̂KPRQKRIJKV̂̀ NRUPYRJNaM̂JǸRLKVNJUWN\

bcddefcghijklmcnimokpiqj
bcddefedc]ZNRrsPNJR_ZUTTRIMJLZU_NRUP̀ROÛPQÛPR̂P_MJUPLNRKSRQZNRQYIN_RUP̀RT̂ÔQ_RKSRT̂UX̂T̂QYtRLKPQÛP̂PWRQZNR
NP̀KJ_NONPQ_tRUP̀R_MXuNLQRQKRQZNRQNJO_RUP̀RLKP̀ Q̂̂KP_tRU_R̀N_LĴXǸR̂PRQZNRvWJNNONPQRKJRNT_NsZNJNR̂PRQZNR[KPQJULQR
wKLMONPQ_\R]ZNRrsPNJR_ZUTTRIMJLZU_NRUP̀ROÛPQÛPRQZNRJNaM̂JǸR̂P_MJUPLNRSJKORUPR̂P_MJUPLNRLKOIUPYRKJR̂P_MJUPLNR
LKOIUP̂N_RTUsSMTTYRUMQZKĴxǸRQKR̂__MNR̂P_MJUPLNR̂PRQZNRuMĴ_̀L̂Q̂KPRsZNJNRQZNRyJKuNLQR̂_RTKLUQǸ\R

bcddefefczp{|okjc}~c�okq�pmjc�j�o{kj�c�k~�jk}�cnimokpiqjeR�SRQZNRrsPNJRSÛT_RQKRIMJLZU_NRUP̀ROÛPQÛPRQZNRJNaM̂JǸR
IJKINJQYR̂P_MJUPLNtRŝQZRUTTRKSRQZNRLKVNJUWN_RUP̀R̂PRQZNRUOKMPQ_R̀N_LĴXǸR̂PRQZNRvWJNNONPQRKJRNT_NsZNJNR̂PRQZNR
[KPQJULQRwKLMONPQ_tRQZNRrsPNJR_ZUTTR̂PSKJORQZNR[KPQJULQKJR̂PRsĴQ̂PWRIĴKJRQKRLKOONPLNONPQRKSRQZNR�KJ�\R�IKPR
JNLN̂IQRKSRPKQ̂LNRSJKORQZNRrsPNJtRQZNR[KPQJULQKJROUYR̀NTUYRLKOONPLNONPQRKSRQZNR�KJ�RUP̀ROUYRKXQÛPR̂P_MJUPLNRQZUQR
ŝTTRIJKQNLQRQZNR̂PQNJN_Q_RKSRQZNR[KPQJULQKJtR�MXLKPQJULQKJ_tRUP̀R�MX��MXLKPQJULQKJ_R̂PRQZNR�KJ�\R�ZNPRQZNRSÛTMJNRQKR
IJKV̂̀ NRLKVNJUWNRZU_RXNNPRLMJǸRKJRJN_KTVǸtRQZNR[KPQJULQR�MORUP̀R[KPQJULQR]̂ONR_ZUTTRXNRNaM̂QUXTYRÙuM_QǸ\R�PRQZNR
NVNPQRQZNRrsPNJRSÛT_RQKRIJKLMJNRLKVNJUWNtRQZNRrsPNJRsÛVN_RUTTRĴWZQ_RUWÛP_QRQZNR[KPQJULQKJtR�MXLKPQJULQKJ_tRUP̀R
�MX�_MXLKPQJULQKJ_RQKRQZNRN�QNPQRQZNRTK__RQKRQZNRrsPNJRsKMT̀RZUVNRXNNPRLKVNJǸRXYRQZNR̂P_MJUPLNRQKRZUVNRXNNPR
IJKLMJǸRXYRQZNRrsPNJ\R]ZNRLK_QRKSRQZNR̂P_MJUPLNR_ZUTTRXNRLZUJWǸRQKRQZNRrsPNJRXYRUR[ZUPWNRrJ̀NJ\R�SRQZNRrsPNJR̀KN_R
PKQRIJKV̂̀ NRsĴQQNPRPKQ̂LNtRUP̀RQZNR[KPQJULQKJR̂_R̀UOUWǸRXYRQZNRSÛTMJNRKJRPNWTNLQRKSRQZNRrsPNJRQKRIMJLZU_NRKJR
OÛPQÛPRQZNRJNaM̂JǸR̂P_MJUPLNtRQZNRrsPNJR_ZUTTRJN̂OXMJ_NRQZNR[KPQJULQKJRSKJRUTTRJNU_KPUXTNRLK_Q_RUP̀R̀UOUWN_R
UQQĴXMQUXTNRQZNJNQK\

bcddefe�c�~}{qjc~�c�piqj||p}{~ic~kc���{kp}{~ic~�cghijklmc�j�o{kj�c�k~�jk}�cnimokpiqjeR�Q̂ẐPRQZJNNR���RXM_̂PN__R̀UY_RKSR
QZNR̀UQNRQZNRrsPNJRXNLKON_RUsUJNRKSRUPR̂OINP̀ P̂WRKJRULQMUTRLUPLNTTUQ̂KPRKJRN�ÎJUQ̂KPRKSRUPYRIJKINJQYR̂P_MJUPLNR
JNaM̂JǸRXYRQZNR[KPQJULQRwKLMONPQ_tRQZNRrsPNJR_ZUTTRIJKV̂̀ NRPKQ̂LNRQKRQZNR[KPQJULQKJRKSR_MLZR̂OINP̀ P̂WRKJRULQMUTR
LUPLNTTUQ̂KPRKJRN�ÎJUQ̂KP\R�PTN__RQZNRTUI_NR̂PRLKVNJUWNRUĴ_N_RSJKORUPRULQRKJRKÔ__̂KPRKSRQZNR[KPQJULQKJ�R���RQZNR
[KPQJULQKJtRMIKPRJNLN̂IQRKSRPKQ̂LNRSJKORQZNRrsPNJtR_ZUTTRZUVNRQZNRĴWZQRQKR_QKIRQZNR�KJ�RMPQ̂TRQZNRTUI_NR̂PRLKVNJUWNRZU_R
XNNPRLMJǸRXYRQZNRIJKLMJNONPQRKSRJNITULNONPQRLKVNJUWNRXYRN̂QZNJRQZNRrsPNJRKJRQZNR[KPQJULQKJ�R���RQZNR[KPQJULQR]̂ONR
UP̀R[KPQJULQR�MOR_ZUTTRXNRNaM̂QUXTYRÙuM_QǸ�RUP̀R���RQZNRrsPNJRsÛVN_RUTTRĴWZQ_RUWÛP_QRQZNR[KPQJULQKJtR
�MXLKPQJULQKJ_tRUP̀R�MX�_MXLKPQJULQKJ_RQKRQZNRN�QNPQRUPYRTK__RQKRQZNRrsPNJRsKMT̀RZUVNRXNNPRLKVNJǸRXYRQZNR̂P_MJUPLNR
ZÙR̂QRPKQRN�ÎJǸRKJRXNNPRLUPLNTTǸ\R�SRQZNR[KPQJULQKJRIMJLZU_N_RJNITULNONPQRLKVNJUWNtRQZNRLK_QRKSRQZNR̂P_MJUPLNR_ZUTTR
XNRLZUJWǸRQKRQZNRrsPNJRXYRUPRUIIJKIĴUQNR[ZUPWNRrJ̀NJ\R]ZNRSMJP̂_ẐPWRKSRPKQ̂LNRXYRQZNRrsPNJR_ZUTTRPKQRJNT̂NVNRQZNR
rsPNJRKSRUPYRLKPQJULQMUTRKXT̂WUQ̂KPRQKRIJKV̂̀ NRJNaM̂JǸR̂P_MJUPLN\

bcdde�c�p{�jkmc~�c�o�k~�p}{~i
bcdde�edR]ZNRrsPNJRUP̀R[KPQJULQKJRsÛVNRUTTRĴWZQ_RUWÛP_QR���RNULZRKQZNJRUP̀RUPYRKSRQZN̂JR_MXLKPQJULQKJ_tR
_MX�_MXLKPQJULQKJ_tRUWNPQ_tRUP̀RNOITKYNN_tRNULZRKSRQZNRKQZNJ�R���RQZNRvJLẐQNLQRUP̀RvJLẐQNLQ�_RLKP_MTQUPQ_�RUP̀R���R
�NIUJUQNR[KPQJULQKJ_tR̂SRUPYtRUP̀RUPYRKSRQZN̂JR_MXLKPQJULQKJ_tR_MX�_MXLKPQJULQKJ_tRUWNPQ_tRUP̀RNOITKYNN_tRSKJR̀UOUWN_R
LUM_ǸRXYRŜJNtRKJRKQZNJRLUM_N_RKSRTK__tRQKRQZNRN�QNPQRQZK_NRTK__N_RUJNRLKVNJǸRXYRIJKINJQYR̂P_MJUPLNRJNaM̂JǸRXYRQZNR
vWJNNONPQRKJRKQZNJRIJKINJQYR̂P_MJUPLNRUIIT̂LUXTNRQKRQZNRyJKuNLQtRN�LNIQR_MLZRĴWZQ_RU_RQZNYRZUVNRQKRIJKLNǸ_RKSR_MLZR
P̂_MJUPLN\R]ZNRrsPNJRKJR[KPQJULQKJtRU_RUIIJKIĴUQNtR_ZUTTRJNaM̂JNR_̂ÔTUJRsĴQQNPRsÛVNJ_R̂PRSUVKJRKSRQZNR̂P̀ V̂̀̂ MUT_R
UP̀RNPQ̂Q̂N_R̂̀NPQ̂ŜǸRUXKVNRSJKORQZNRvJLẐQNLQtRvJLẐQNLQ�_RLKP_MTQUPQ_tR�NIUJUQNR[KPQJULQKJ_tR_MXLKPQJULQKJ_tRUP̀R
_MX�_MXLKPQJULQKJ_\R]ZNRIKT̂L̂N_RKSR̂P_MJUPLNRIMJLZU_ǸRUP̀ROÛPQÛPǸRXYRNULZRINJ_KPRKJRNPQ̂QYRUWJNN̂PWRQKRsÛVNR
LTÛO_RIMJ_MUPQRQKRQẐ_R_NLQ̂KPR��\�\�R_ZUTTRPKQRIJKẐX̂QRQẐ_RsÛVNJRKSR_MXJKWUQ̂KP\R]Ẑ_RsÛVNJRKSR_MXJKWUQ̂KPR_ZUTTRXNR
NSSNLQ̂VNRU_RQKRURINJ_KPRKJRNPQ̂QYR���RNVNPRQZKMWZRQZUQRINJ_KPRKJRNPQ̂QYRsKMT̀RKQZNJŝ_NRZUVNRUR̀MQYRKSR̂P̀NOP̂ŜLUQ̂KPtR
LKPQJULQMUTRKJRKQZNJŝ_NtR���RNVNPRQZKMWZRQZUQRINJ_KPRKJRNPQ̂QYR̀̂ R̀PKQRIUYRQZNR̂P_MJUPLNRIJNÔMOR̀̂JNLQTYRKJR̂P̀ ĴNLQTYtR
KJR���RsZNQZNJRKJRPKQRQZNRINJ_KPRKJRNPQ̂QYRZÙRUPR̂P_MJUXTNR̂PQNJN_QR̂PRQZNR̀UOUWǸRIJKINJQY\

bcdde�efR�SR̀MĴPWRQZNRyJKuNLQRLKP_QJMLQ̂KPRINĴK̀RQZNRrsPNJR̂P_MJN_RIJKINJQ̂N_tRJNUTRKJRINJ_KPUTRKJRXKQZtRUQRKJRÙuULNPQR
QKRQZNR_̂QNRXYRIJKINJQYR̂P_MJUPLNRMP̀NJRIKT̂L̂N_R_NIUJUQNRSJKORQZK_NR̂P_MĴPWRQZNRyJKuNLQtRKJR̂SRUSQNJRŜPUTRIUYONPQR
IJKINJQYR̂P_MJUPLNR̂_RQKRXNRIJKV̂̀ ǸRKPRQZNRLKOITNQǸRyJKuNLQRQZJKMWZRURIKT̂LYRKJRIKT̂L̂N_RKQZNJRQZUPRQZK_NR̂P_MĴPWRQZNR
yJKuNLQR̀MĴPWRQZNRLKP_QJMLQ̂KPRINĴK̀tRQKRQZNRN�QNPQRINJÔ__̂XTNRXYR_MLZRIKT̂L̂N_tRQZNRrsPNJRsÛVN_RUTTRĴWZQ_R̂PR
ULLKJ̀UPLNRŝQZRQZNRQNJO_RKSR�NLQ̂KPR��\�\�RSKJR̀UOUWN_RLUM_ǸRXYRŜJNRKJRKQZNJRLUM_N_RKSRTK__RLKVNJǸRXYRQẐ_R_NIUJUQNR
IJKINJQYR̂P_MJUPLN\

bcdde c¡~mmc~�c¢mj£c¤om{ijmmcni}jkko�}{~i£cpi�c¥j|p�c{ic�~¦�|j}{~icnimokpiqj
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HIJKLMNJOPKQRKRIJKLMNJOSTKUVRWUNPKXQYKVZO[IQTJKQN\KXQWNRQWNKWNTZOQN[JKRIQRKMW]]KVOURJ[RKRIJKLMNJOKQ̂QWNTRK]UTTKU_K
ZTJKU_KRIJKLMNJOSTKVOUVJORYPKUOKRIJKWNQ̀W]WRYKRUK[UN\Z[RKNUOXQ]KUVJOQRWUNTPK\ZJKRUK_WOJKUOKURIJOK[QZTJTKU_K]UTTaKHIJK
LMNJOKMQWbJTKQ]]KOŴIRTKU_KQ[RWUNKQ̂QWNTRKRIJKcUNROQ[RUOKQN\KdO[IWRJ[RK_UOK]UTTKU_KZTJKU_KRIJKLMNJOSTKVOUVJORYPK\ZJKRUK
_WOJKUOKURIJOKIQeQO\TKIUMJbJOK[QZTJ\a

fgghijklmnopqrspjtsljurppvrqrspjwxjysonzrlj{woo
fjgghihgKdK]UTTKWNTZOJ\KZN\JOKRIJKVOUVJORYKWNTZOQN[JKOJ|ZWOJ\K̀YKRIJKd̂OJJXJNRKTIQ]]K̀JKQ\}ZTRJ\K̀YKRIJKLMNJOKQTK
_W\Z[WQOYKQN\KXQ\JKVQYQ̀]JKRUKRIJKLMNJOKQTK_W\Z[WQOYK_UOKRIJKWNTZOJ\TPKQTKRIJWOKWNRJOJTRTKXQYKQVVJQOPKTZ̀}J[RKRUK
OJ|ZWOJXJNRTKU_KQNYKQVV]W[Q̀]JKXUOR̂Q̂JJK[]QZTJKQN\KU_K~J[RWUNK��a�a�aKHIJKLMNJOKTIQ]]KVQYKRIJKdO[IWRJ[RKQN\K
cUNROQ[RUOKRIJWOK}ZTRKTIQOJTKU_KWNTZOQN[JKVOU[JJ\TKOJ[JWbJ\K̀YKRIJKLMNJOPKQN\K̀YKQVVOUVOWQRJKQ̂OJJXJNRTKRIJKdO[IWRJ[RK
QN\KcUNROQ[RUOKTIQ]]KXQ�JKVQYXJNRTKRUKRIJWOK[UNTZ]RQNRTKQN\K~Z̀[UNROQ[RUOTKWNKTWXW]QOKXQNNJOa

fjgghih�K�OWUOKRUKTJRR]JXJNRKU_KQNKWNTZOJ\K]UTTPKRIJKLMNJOKTIQ]]KNURW_YKRIJKcUNROQ[RUOKU_KRIJKRJOXTKU_KRIJKVOUVUTJ\K
TJRR]JXJNRKQTKMJ]]KQTKRIJKVOUVUTJ\KQ]]U[QRWUNKU_KRIJKWNTZOQN[JKVOU[JJ\TaKHIJKcUNROQ[RUOKTIQ]]KIQbJK��K\QYTK_OUXKOJ[JWVRK
U_KNURW[JKRUKÙ}J[RKRUKRIJKVOUVUTJ\KTJRR]JXJNRKUOKQ]]U[QRWUNKU_KRIJKVOU[JJ\TaK�_KRIJKcUNROQ[RUOK\UJTKNURKÙ}J[RPKRIJK
LMNJOKTIQ]]KTJRR]JKRIJK]UTTKQN\KRIJKcUNROQ[RUOKTIQ]]K̀JK̀UZN\K̀YKRIJKTJRR]JXJNRKQN\KQ]]U[QRWUNaK�VUNKOJ[JWVRPKRIJKLMNJOK
TIQ]]K\JVUTWRKRIJKWNTZOQN[JKVOU[JJ\TKWNKQKTJVQOQRJKQ[[UZNRKQN\KXQ�JKRIJKQVVOUVOWQRJK\WTROẀZRWUNTaKHIJOJQ_RJOPKW_KNUK
URIJOKQ̂OJJXJNRKWTKXQ\JKUOKRIJKLMNJOK\UJTKNURKRJOXWNQRJKRIJKcUNROQ[RK_UOK[UNbJNWJN[JPKRIJKLMNJOKQN\KcUNROQ[RUOK
TIQ]]KJ�J[ZRJKQKcIQN̂JKLO\JOK_UOKOJ[UNTROZ[RWUNKU_KRIJK\QXQ̂J\KUOK\JTROUYJ\K�UO�KWNKRIJKQXUZNRKQ]]U[QRJ\K_UOKRIQRK
VZOVUTJaK�_KRIJKcUNROQ[RUOKRWXJ]YKÙ}J[RTKRUKJWRIJOKRIJKRJOXTKU_KRIJKVOUVUTJ\KTJRR]JXJNRKUOKRIJKQ]]U[QRWUNKU_KRIJK
VOU[JJ\TPKRIJKLMNJOKXQYKVOU[JJ\KRUKTJRR]JKRIJKWNTZOJ\K]UTTPKQN\KQNYK\WTVZRJK̀JRMJJNKRIJKLMNJOKQN\KcUNROQ[RUOKQOWTWN̂K
UZRKU_KRIJKTJRR]JXJNRKUOKQ]]U[QRWUNKU_KRIJKVOU[JJ\TKTIQ]]K̀JKOJTU]bJ\KVZOTZQNRKRUKdORW[]JK��aK�JN\WN̂KOJTU]ZRWUNKU_KQNYK
\WTVZRJPKRIJKLMNJOKXQYKWTTZJKQKcUNTROZ[RWUNKcIQN̂JK�WOJ[RWbJK_UOKRIJKOJ[UNTROZ[RWUNKU_KRIJK\QXQ̂J\KUOK\JTROUYJ\K
�UO�a

k��y�{�jg�jjj�������y��jk��j�������y��j��j����
fjg�hgj�s�w�rz�s�jwxj�wz�
fjg�hghgK�_KQKVUORWUNKU_KRIJK�UO�KWTK[UbJOJ\K[UNROQOYKRUKRIJKdO[IWRJ[RSTKOJ|ZJTRKUOKRUKOJ|ZWOJXJNRTKTVJ[W_W[Q]]YK
J�VOJTTJ\KWNKRIJKcUNROQ[RK�U[ZXJNRTPKWRKXZTRPKW_KOJ|ZJTRJ\KWNKMOWRWN̂K̀YKRIJKdO[IWRJ[RPK̀JKZN[UbJOJ\K_UOKRIJKdO[IWRJ[RSTK
J�QXWNQRWUNKQN\K̀JKOJV]Q[J\KQRKRIJKcUNROQ[RUOSTKJ�VJNTJKMWRIUZRK[IQN̂JKWNKRIJKcUNROQ[RKHWXJa

fjg�hgh�K�_KQKVUORWUNKU_KRIJK�UO�KIQTK̀JJNK[UbJOJ\KRIQRKRIJKdO[IWRJ[RKIQTKNURKTVJ[W_W[Q]]YKOJ|ZJTRJ\KRUKJ�QXWNJKVOWUOKRUK
WRTK̀JWN̂K[UbJOJ\PKRIJKdO[IWRJ[RKXQYKOJ|ZJTRKRUKTJJKTZ[IK�UO�KQN\KWRKTIQ]]K̀JKZN[UbJOJ\K̀YKRIJKcUNROQ[RUOaK�_KTZ[IK
�UO�KWTKWNKQ[[UO\QN[JKMWRIKRIJKcUNROQ[RK�U[ZXJNRTPKRIJKcUNROQ[RUOKTIQ]]K̀JKJNRWR]J\KRUKQNKJ|ZWRQ̀]JKQ\}ZTRXJNRKRUKRIJK
cUNROQ[RK~ZXKQN\KcUNROQ[RKHWXJKQTKXQYK̀JKQVVOUVOWQRJaK�_KTZ[IK�UO�KWTKNURKWNKQ[[UO\QN[JKMWRIKRIJKcUNROQ[RK
�U[ZXJNRTPKRIJK[UTRTKU_KZN[UbJOWN̂KRIJK�UO�PKQN\KRIJK[UTRKU_K[UOOJ[RWUNPKTIQ]]K̀JKQRKRIJKcUNROQ[RUOSTKJ�VJNTJa

fjg�h�j�wzzr�p�wsjwxj�wz�
fjg�h�hgj�rxwzrjun�optsp�tvj�wq�vrp�ws
HIJKcUNROQ[RUOKTIQ]]KVOUXVR]YK[UOOJ[RK�UO�KOJ}J[RJ\K̀YKRIJKdO[IWRJ[RKUOK_QW]WN̂KRUK[UN_UOXKRUKRIJKOJ|ZWOJXJNRTKU_KRIJK
cUNROQ[RK�U[ZXJNRTPK\WT[UbJOJ\K̀J_UOJK~Z̀TRQNRWQ]KcUXV]JRWUNKQN\KMIJRIJOKUOKNURK_Q̀OW[QRJ\PKWNTRQ]]J\KUOK[UXV]JRJ\aK
cUTRTKU_K[UOOJ[RWN̂KTZ[IKOJ}J[RJ\K�UO�PKWN[]Z\WN̂KQ\\WRWUNQ]KRJTRWN̂KQN\KWNTVJ[RWUNTPKRIJK[UTRKU_KZN[UbJOWN̂KQN\K
OJV]Q[JXJNRPKQN\K[UXVJNTQRWUNK_UOKRIJKdO[IWRJ[RSTKTJObW[JTKQN\KJ�VJNTJTKXQ\JKNJ[JTTQOYKRIJOJ̀YPKTIQ]]K̀JKQRKRIJK
cUNROQ[RUOSTKJ�VJNTJa

fjg�h�h�jkxprzjun�optsp�tvj�wq�vrp�ws
fjg�h�h�hgK�NKQ\\WRWUNKRUKRIJKcUNROQ[RUOSTKÙ]ŴQRWUNTKZN\JOK~J[RWUNK a�PKW_PKMWRIWNKUNJKYJQOKQ_RJOKRIJK\QRJKU_K~Z̀TRQNRWQ]K
cUXV]JRWUNKU_KRIJK�UO�KUOK\JTŴNQRJ\KVUORWUNKRIJOJU_KUOKQ_RJOKRIJK\QRJK_UOK[UXXJN[JXJNRKU_KMQOOQNRWJTKJTRQ̀]WTIJ\K
ZN\JOK~J[RWUNK¡a¡a�PKUOK̀YKRJOXTKU_KQNYKQVV]W[Q̀]JKTVJ[WQ]KMQOOQNRYKOJ|ZWOJ\K̀YKRIJKcUNROQ[RK�U[ZXJNRTPKQNYKU_KRIJK
�UO�KWTK_UZN\KRUK̀JKNURKWNKQ[[UO\QN[JKMWRIKRIJKOJ|ZWOJXJNRTKU_KRIJKcUNROQ[RK�U[ZXJNRTPKRIJKcUNROQ[RUOKTIQ]]K[UOOJ[RKWRK
VOUXVR]YKQ_RJOKOJ[JWVRKU_KNURW[JK_OUXKRIJKLMNJOKRUK\UKTUPKZN]JTTKRIJKLMNJOKIQTKVOJbWUZT]YK̂WbJNKRIJKcUNROQ[RUOKQK
MOWRRJNKQ[[JVRQN[JKU_KTZ[IK[UN\WRWUNaKHIJKLMNJOKTIQ]]K̂WbJKTZ[IKNURW[JKVOUXVR]YKQ_RJOK\WT[UbJOYKU_KRIJK[UN\WRWUNaK
�ZOWN̂KRIJKUNJ¢YJQOKVJOWU\K_UOK[UOOJ[RWUNKU_K�UO�PKW_KRIJKLMNJOK_QW]TKRUKNURW_YKRIJKcUNROQ[RUOKQN\K̂WbJKRIJKcUNROQ[RUOK
QNKUVVUORZNWRYKRUKXQ�JKRIJK[UOOJ[RWUNPKRIJKLMNJOKMQWbJTKRIJKOŴIRTKRUKOJ|ZWOJK[UOOJ[RWUNK̀YKRIJKcUNROQ[RUOKQN\KRUKXQ�JK
QK[]QWXK_UOK̀OJQ[IKU_KMQOOQNRYaK�_KRIJKcUNROQ[RUOK_QW]TKRUK[UOOJ[RKNUN[UN_UOXWN̂K�UO�KMWRIWNKQKOJQTUNQ̀]JKRWXJK\ZOWN̂K
RIQRKVJOWU\KQ_RJOKOJ[JWVRKU_KNURW[JK_OUXKRIJKLMNJOKUOKdO[IWRJ[RPKRIJKLMNJOKXQYK[UOOJ[RKWRKWNKQ[[UO\QN[JKMWRIK
~J[RWUNK�a�a
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IJKLMLMLMLNOPQNRSQTUQVWNXQWYRZN[RWN\RWWQ\]YRSNR[N̂RW_ǸPVaaNbQNQc]QSZQZNdY]PNWQ̀XQ\]N]RNXRW]YRS̀NR[N̂RW_N[YẀ]N
XQW[RWeQZNV[]QWNfgb̀]VS]YVaNhReXaQ]YRSNbUN]PQNXQWYRZNR[N]YeQNbQ]dQQSNfgb̀]VS]YVaNhReXaQ]YRSNVSZN]PQNV\]gVaN
\ReXaQ]YRSNR[N]PV]NXRW]YRSNR[N]PQN̂RW_i

IJKLMLMLMjNOPQNRSQTUQVWNXQWYRZN[RWN\RWWQ\]YRSNR[N̂RW_ǸPVaaNSR]NbQNQc]QSZQZNbUN\RWWQ\]YkQN̂RW_NXQW[RWeQZNbUN]PQN
hRS]WV\]RWNXgẀgVS]N]RN]PỲNfQ\]YRSNlmimi

IJKLMLMjNOPQNhRS]WV\]RWǸPVaaNWQeRkQN[WReN]PQǸY]QNXRW]YRS̀NR[N]PQN̂RW_N]PV]NVWQNSR]NYSNV\\RWZVS\QNdY]PN]PQN
WQngYWQeQS]̀NR[N]PQNhRS]WV\]NoR\geQS]̀NVSZNVWQNSQY]PQWN\RWWQ\]QZNbUN]PQNhRS]WV\]RWNSRWNV\\QX]QZNbUN]PQNpdSQWi

IJKLMLMqNOPQNhRS]WV\]RWǸPVaaNbQVWN]PQN\R̀]NR[N\RWWQ\]YSrNZQ̀]WRUQZNRWNZVeVrQZN\RS̀]Wg\]YRSNR[N]PQNpdSQWNRWNfQXVWV]QN
hRS]WV\]RẀsNdPQ]PQWN\ReXaQ]QZNRWNXVW]YVaaUN\ReXaQ]QZsN\Vg̀QZNbUN]PQNhRS]WV\]RWt̀N\RWWQ\]YRSNRWNWQeRkVaNR[N̂RW_N]PV]N
ỲNSR]NYSNV\\RWZVS\QNdY]PN]PQNWQngYWQeQS]̀NR[N]PQNhRS]WV\]NoR\geQS]̀i

IJKLMLMuNvR]PYSrN\RS]VYSQZNYSN]PỲNfQ\]YRSNlmimǸPVaaNbQN\RS̀]WgQZN]RNQ̀]VbaỲPNVNXQWYRZNR[NaYeY]V]YRSNdY]PNWQ̀XQ\]N]RN
R]PQWNRbaYrV]YRS̀N]PQNhRS]WV\]RWNPV̀NgSZQWN]PQNhRS]WV\]NoR\geQS]̀iNẁ]VbaỲPeQS]NR[N]PQNRSQTUQVWNXQWYRZN[RWN
\RWWQ\]YRSNR[N̂RW_NV̀NZQ̀\WYbQZNYSNfQ\]YRSNlmimimNWQaV]Q̀NRSaUN]RN]PQǸXQ\Y[Y\NRbaYrV]YRSNR[N]PQNhRS]WV\]RWN]RN\RWWQ\]N]PQN
^RW_sNVSZNPV̀NSRNWQaV]YRS̀PYXN]RN]PQN]YeQNdY]PYSNdPY\PN]PQNRbaYrV]YRSN]RN\ReXaUNdY]PN]PQNhRS]WV\]NoR\geQS]̀NeVUNbQN
R̀grP]N]RNbQNQS[RW\QZsNSRWN]RN]PQN]YeQNdY]PYSNdPY\PNXWR\QQZYSr̀NeVUNbQN\ReeQS\QZN]RNQ̀]VbaỲPN]PQNhRS]WV\]RWt̀N
aYVbYaY]UNdY]PNWQ̀XQ\]N]RN]PQNhRS]WV\]RWt̀NRbaYrV]YRS̀NR]PQWN]PVSǸXQ\Y[Y\VaaUN]RN\RWWQ\]N]PQN̂RW_i

IJKLMjJxyyz{|}~yzJ��J��~y�~�����~�J����
�[N]PQNpdSQWNXWQ[QẀN]RNV\\QX]N̂RW_N]PV]NỲNSR]NYSNV\\RWZVS\QNdY]PN]PQNWQngYWQeQS]̀NR[N]PQNhRS]WV\]NoR\geQS]̀sN]PQN
pdSQWNeVUNZRǸRNYS̀]QVZNR[NWQngYWYSrNY]̀NWQeRkVaNVSZN\RWWQ\]YRSsNYSNdPY\PN\V̀QN]PQNhRS]WV\]NfgeNdYaaNbQNWQZg\QZNV̀N
VXXWRXWYV]QNVSZNQngY]VbaQiNfg\PNVZ�g̀]eQS]ǸPVaaNbQNQ[[Q\]QZNdPQ]PQWNRWNSR]N[YSVaNXVUeQS]NPV̀NbQQSNeVZQi

x������JKjJJJ�������x�����J����������
IJKjMKJ���z�~�~�J�}�
OPQNhRS]WV\]ǸPVaaNbQNrRkQWSQZNbUN]PQNaVdNR[N]PQNXaV\QNdPQWQN]PQN�WR�Q\]NỲNaR\V]QZsNQc\agZYSrN]PV]N�gWỲZY\]YRSt̀N
\PRY\QNR[NaVdNWgaQ̀iN�[N]PQNXVW]YQ̀NPVkQǸQaQ\]QZNVWbY]WV]YRSNV̀N]PQNeQ]PRZNR[NbYSZYSrNZỲXg]QNWQ̀Rag]YRSsN]PQN�QZQWVaN
�WbY]WV]YRSN�\]ǸPVaaNrRkQWSNfQ\]YRSNl�i�i

IJKjMLJ��yyz�����J}~ Jx����~�
IJKjMLMKNOPQNpdSQWNVSZNhRS]WV\]RWNWQ̀XQ\]YkQaUNbYSZN]PQèQakQ̀sN]PQYWNXVW]SQẀsǸg\\Q̀̀RẀsNV̀̀YrS̀sNVSZNaQrVaN
WQXWQ̀QS]V]YkQ̀N]RN\RkQSVS]̀sNVrWQQeQS]̀sNVSZNRbaYrV]YRS̀N\RS]VYSQZNYSN]PQNhRS]WV\]NoR\geQS]̀iNwc\QX]NV̀NXWRkYZQZNYSN
fQ\]YRSNl¡imimsNSQY]PQWNXVW]UN]RN]PQNhRS]WV\]ǸPVaaNV̀̀YrSN]PQNhRS]WV\]NV̀NVNdPRaQNdY]PRg]NdWY]]QSN\RS̀QS]NR[N]PQNR]PQWiN
�[NQY]PQWNXVW]UNV]]QeX]̀N]RNeV_QNVSNV̀̀YrSeQS]NdY]PRg]Ǹg\PN\RS̀QS]sN]PV]NXVW]UǸPVaaNSQkQW]PQaQ̀̀NWQeVYSNaQrVaaUN
WQ̀XRS̀YbaQN[RWNVaaNRbaYrV]YRS̀NgSZQWN]PQNhRS]WV\]i

IJKjMLMLNOPQNpdSQWNeVUsNdY]PRg]N\RS̀QS]NR[N]PQNhRS]WV\]RWsNV̀̀YrSN]PQNhRS]WV\]N]RNVNaQSZQWNXWRkYZYSrN\RS̀]Wg\]YRSN
[YSVS\YSrN[RWN]PQN�WR�Q\]sNY[N]PQNaQSZQWNV̀̀geQ̀N]PQNpdSQWt̀NWYrP]̀NVSZNRbaYrV]YRS̀NgSZQWN]PQNhRS]WV\]NoR\geQS]̀iNOPQN
hRS]WV\]RWǸPVaaNQcQ\g]QNVaaN\RS̀QS]̀NWQV̀RSVbaUNWQngYWQZN]RN[V\YaY]V]QN]PQNV̀̀YrSeQS]i

IJKjMjJ���¢|�J}~ J�z�z �z�
IJKjMjMKNog]YQ̀NVSZNRbaYrV]YRS̀NYeXR̀QZNbUN]PQNhRS]WV\]NoR\geQS]̀NVSZNWYrP]̀NVSZNWQeQZYQ̀NVkVYaVbaQN]PQWQgSZQWN
P̀VaaNbQNYSNVZZY]YRSN]RNVSZNSR]NVNaYeY]V]YRSNR[NZg]YQ̀sNRbaYrV]YRS̀sNWYrP]̀sNVSZNWQeQZYQ̀NR]PQWdỲQNYeXR̀QZNRWNVkVYaVbaQN
bUNaVdi

IJKjMjMLNvRNV\]YRSNRWN[VYagWQN]RNV\]NbUN]PQNpdSQWsN�W\PY]Q\]sNRWNhRS]WV\]RWǸPVaaN\RS̀]Y]g]QNVNdVYkQWNR[NVNWYrP]NRWNZg]UN
V[[RWZQZN]PQeNgSZQWN]PQNhRS]WV\]sNSRWǸPVaaǸg\PNV\]YRSNRWN[VYagWQN]RNV\]N\RS̀]Y]g]QNVXXWRkVaNR[NRWNV\ngYQ̀\QS\QNYSNVN
bWQV\PN]PQWQgSZQWsNQc\QX]NV̀NeVUNbQǸXQ\Y[Y\VaaUNVrWQQZNgXRSNYSNdWY]YSri

IJKjMqJ�z�|�J}~ J�~�{zy|��~�
IJKjMqMKNOQ̀]̀sNYS̀XQ\]YRS̀sNVSZNVXXWRkVàNR[NXRW]YRS̀NR[N]PQN̂RW_ǸPVaaNbQNeVZQNV̀NWQngYWQZNbUN]PQNhRS]WV\]N
oR\geQS]̀NVSZNbUNVXXaY\VbaQNaVd̀sǸ]V]g]Q̀sNRWZYSVS\Q̀sN\RZQ̀sNWgaQ̀sNVSZNWQrgaV]YRS̀NRWNaVd[gaNRWZQẀNR[NXgbaY\N
Vg]PRWY]YQ̀iN£SaQ̀̀NR]PQWdỲQNXWRkYZQZsN]PQNhRS]WV\]RWǸPVaaNeV_QNVWWVSrQeQS]̀N[RWǸg\PN]Q̀]̀sNYS̀XQ\]YRS̀sNVSZN
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IJJKLMINOPQRSTPIUPRUVWJWUVWUSPSWOSRUXPNIYLKISLKZPLKPWUSRSZPI[[WJSIYNWPSLPSTWP\QUWK]PLKPQRSTPSTWPIJJKLJKRISWPĴYNR[P
ÎSTLKRSZ]PIUVPOTINNPYWIKPINNPKWNISWVP[LOSOPL_PSWOSO]PRUOJW[SRLUO]PIUVPIJJKLMINÒPaTWPbLUSKI[SLKPOTINNPXRMWPSTWPcK[TRSW[SP
SRdWNZPULSR[WPL_PQTWUPIUVPQTWKWPSWOSOPIUVPRUOJW[SRLUOPIKWPSLPYWPdIVWPOLPSTISPSTWPcK[TRSW[SPdIZPYWPJKWOWUSP_LKPÔ[TP
JKL[WV̂KWÒPaTWP\QUWKPOTINNPYWIKP[LOSOPL_PSWOSO]PRUOJW[SRLUO]PLKPIJJKLMINOPSTISPVLPULSPYW[LdWPKWêRKWdWUSOP̂USRNPI_SWKP
YRVOPIKWPKW[WRMWVPLKPUWXLSRISRLUOP[LU[N̂VWV̀PaTWP\QUWKPOTINNPVRKW[SNZPIKKIUXWPIUVPJIZP_LKPSWOSO]PRUOJW[SRLUO]PLKP
IJJKLMINOPQTWKWPŶRNVRUXP[LVWOPLKPIJJNR[IYNWPNIQOPLKPKWX̂NISRLUOPOLPKWêRKẀ

fghijkjlPm_PSTWPcK[TRSW[S]P\QUWK]PLKPĴYNR[PÎSTLKRSRWOPTIMRUXPn̂KROVR[SRLUPVWSWKdRUWPSTISPJLKSRLUOPL_PSTWPoLKpPKWêRKWP
IVVRSRLUINPSWOSRUX]PRUOJW[SRLU]PLKPIJJKLMINPULSPRU[N̂VWVP̂UVWKPqW[SRLUPrs̀t̀r]PSTWPcK[TRSW[SPQRNN]P̂JLUPQKRSSWUP
ÎSTLKRuISRLUP_KLdPSTWP\QUWK]PRUOSK̂[SPSTWPbLUSKI[SLKPSLPdIpWPIKKIUXWdWUSOP_LKPÔ[TPIVVRSRLUINPSWOSRUX]PRUOJW[SRLU]PLKP
IJJKLMIN]PYZPIUPWUSRSZPI[[WJSIYNWPSLPSTWP\QUWK]PIUVPSTWPbLUSKI[SLKPOTINNPXRMWPSRdWNZPULSR[WPSLPSTWPcK[TRSW[SPL_PQTWUP
IUVPQTWKWPSWOSOPIUVPRUOJW[SRLUOPIKWPSLPYWPdIVWPOLPSTISPSTWPcK[TRSW[SPdIZPYWPJKWOWUSP_LKPÔ[TPJKL[WV̂KWÒPq̂[TP[LOSO]P
Wv[WJSPIOPJKLMRVWVPRUPqW[SRLUPrs̀t̀s]POTINNPYWPISPSTWP\QUWKwOPWvJWUOẀ

fghijkjigm_PJKL[WV̂KWOP_LKPSWOSRUX]PRUOJW[SRLU]PLKPIJJKLMINP̂UVWKPqW[SRLUOPrs̀t̀rPIUVPrs̀t̀xPKWMWINP_IRN̂KWPL_PSTWP
JLKSRLUOPL_PSTWPoLKpPSLP[LdJNZPQRSTPKWêRKWdWUSOPWOSIYNROTWVPYZPSTWPbLUSKI[SPyL[̂dWUSO]PINNP[LOSOPdIVWPUW[WOOIKZPYZP
Ô[TP_IRN̂KW]PRU[N̂VRUXPSTLOWPL_PKWJWISWVPJKL[WV̂KWOPIUVP[LdJWUOISRLUP_LKPSTWPcK[TRSW[SwOPOWKMR[WOPIUVPWvJWUOWO]POTINNP
YWPISPSTWPbLUSKI[SLKwOPWvJWUOẀ

fghijkjkPzWêRKWVP[WKSR_R[ISWOPL_PSWOSRUX]PRUOJW[SRLU]PLKPIJJKLMINPOTINN]P̂UNWOOPLSTWKQROWPKWêRKWVPYZPSTWPbLUSKI[SP
yL[̂dWUSO]PYWPOW[̂KWVPYZPSTWPbLUSKI[SLKPIUVPJKLdJSNZPVWNRMWKWVPSLPSTWPcK[TRSW[S̀

fghijkj{Pm_PSTWPcK[TRSW[SPROPSLPLYOWKMWPSWOSO]PRUOJW[SRLUO]PLKPIJJKLMINOPKWêRKWVPYZPSTWPbLUSKI[SPyL[̂dWUSO]PSTWP
cK[TRSW[SPQRNNPVLPOLPJKLdJSNZPIUV]PQTWKWPJKI[SR[IYNW]PISPSTWPULKdINPJNI[WPL_PSWOSRUX̀

fghijkj|gaWOSOPLKPRUOJW[SRLUOP[LUV̂[SWVPĴKÔIUSPSLPSTWPbLUSKI[SPyL[̂dWUSOPOTINNPYWPdIVWPJKLdJSNZPSLPIMLRVP
ÛKWIOLUIYNWPVWNIZPRUPSTWPoLKp̀

fghij{g}~������
�IZdWUSOPV̂WPIUVP̂UJIRVP̂UVWKPSTWPbLUSKI[SPyL[̂dWUSOPOTINNPYWIKPRUSWKWOSP_KLdPSTWPVISWPJIZdWUSPROPV̂WPISPSTWPKISWPSTWP
JIKSRWOPIXKWWP̂JLUPRUPQKRSRUXPLK]PRUPSTWPIYOWU[WPSTWKWL_]PISPSTWPNWXINPKISWPJKWMIRNRUXP_KLdPSRdWPSLPSRdWPISPSTWPJNI[WPQTWKWP
STWP�KLnW[SPROPNL[ISWV̀

���}���ghkggg����}���}��g��g�������}��g��g���g��������
fghkjhg�����~����~g��g���g��~�������
fghkjhjhPaTWPbLUSKI[SLKPdIZPSWKdRUISWPSTWPbLUSKI[SPR_PSTWPoLKpPROPOSLJJWVP_LKPIPJWKRLVPL_Ps�P[LUOW[̂SRMWPVIZOPSTKL̂XTP
ULPI[SPLKP_ÎNSPL_PSTWPbLUSKI[SLK]PIPq̂Y[LUSKI[SLK]PIPq̂Y�ÔY[LUSKI[SLK]PSTWRKPIXWUSOPLKPWdJNLZWWO]PLKPIUZPLSTWKPJWKOLUOP
LKPWUSRSRWOPJWK_LKdRUXPJLKSRLUOPL_PSTWPoLKp]P_LKPIUZPL_PSTWP_LNNLQRUXPKWIOLUO�

jh mOÔIU[WPL_PIUPLKVWKPL_PIP[L̂KSPLKPLSTWKPĴYNR[PÎSTLKRSZPTIMRUXPn̂KROVR[SRLUPSTISPKWêRKWOPINNPoLKpPSLPYWP
OSLJJWV�

jl cUPI[SPL_PXLMWKUdWUS]PÔ[TPIOPIPVW[NIKISRLUPL_PUISRLUINPWdWKXWU[Z]PSTISPKWêRKWOPINNPoLKpPSLPYWP
OSLJJWV�

ji �W[ÎOWPSTWPcK[TRSW[SPTIOPULSPROÔWVPIPbWKSR_R[ISWP_LKP�IZdWUSPIUVPTIOPULSPULSR_RWVPSTWPbLUSKI[SLKPL_PSTWP
KWIOLUP_LKPQRSTTLNVRUXP[WKSR_R[ISRLUPIOPJKLMRVWVPRUPqW[SRLUP�̀t̀r]PLKPYW[ÎOWPSTWP\QUWKPTIOPULSPdIVWP
JIZdWUSPLUPIPbWKSR_R[ISWP_LKP�IZdWUSPQRSTRUPSTWPSRdWPOSISWVPRUPSTWPbLUSKI[SPyL[̂dWUSO�PLK

jk aTWP\QUWKPTIOP_IRNWVPSLP_̂KUROTPSLPSTWPbLUSKI[SLKPKWIOLUIYNWPWMRVWU[WPIOPKWêRKWVPYZPqW[SRLUPx̀x̀

fghkjhjlPaTWPbLUSKI[SLKPdIZPSWKdRUISWPSTWPbLUSKI[SPR_]PSTKL̂XTPULPI[SPLKP_ÎNSPL_PSTWPbLUSKI[SLK]PIPq̂Y[LUSKI[SLK]PIP
q̂Y�ÔY[LUSKI[SLK]PSTWRKPIXWUSOPLKPWdJNLZWWO]PLKPIUZPLSTWKPJWKOLUOPLKPWUSRSRWOPJWK_LKdRUXPJLKSRLUOPL_PSTWPoLKp]P
KWJWISWVPÔOJWUORLUO]PVWNIZO]PLKPRUSWKK̂JSRLUOPL_PSTWPWUSRKWPoLKpPYZPSTWP\QUWKPIOPVWO[KRYWVPRUPqW[SRLUPrt̀s]P[LUOSRŜSWP
RUPSTWPIXXKWXISWPdLKWPSTIUPr��PJWK[WUSPL_PSTWPSLSINPÛdYWKPL_PVIZOPO[TWV̂NWVP_LKP[LdJNWSRLU]PLKPrx�PVIZOPRUPIUZP
s ¡�VIZPJWKRLV]PQTR[TWMWKPROPNWOÒ

fghkjhjiPm_PLUWPL_PSTWPKWIOLUOPVWO[KRYWVPRUPqW[SRLUPrt̀r̀rPLKPrt̀r̀xPWvROSO]PSTWPbLUSKI[SLKPdIZ]P̂JLUPOWMWUPVIZOwPULSR[WP
SLPSTWP\QUWKPIUVPcK[TRSW[S]PSWKdRUISWPSTWPbLUSKI[SPIUVPKW[LMWKP_KLdPSTWP\QUWKPJIZdWUSP_LKPoLKpPWvW[̂SWV]PIOPQWNNPIOP
KWIOLUIYNWPLMWKTWIVPIUVPJKL_RSPLUPoLKpPULSPWvW[̂SWV]PIUVP[LOSOPRU[̂KKWVPYZPKWIOLUPL_PÔ[TPSWKdRUISRLÙP
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IJKLMKMLNOPNQRSNTUVWNXYNYQUZZS[NPUVN\NZSVXU[NUPN]̂N_ÙYS_aQXbSN[\cYNQRVUadRǸUN\_QNUVNP\aeQNUPNQRSNfÙQV\_QUVgN\N
hai_ÙQV\_QUVgN\NhaijYai_ÙQV\_QUVgNUVNQRSXVN\dS̀QYNUVNSkZeUcSSYNUVN\̀cNUQRSVNZSVYÙYNUVNS̀QXQXSYNZSVPUVkX̀dNZUVQXÙYN
UPNQRSNTUVWNiS_\aYSNQRSNlm̀SVNR\YNVSZS\QS[ecNP\XeS[NQUNPaePXeeNQRSNlm̀SVnYNUieXd\QXÙYNà[SVNQRSNfÙQV\_QNoU_akS̀QYN
mXQRNVSYZS_QNQUNk\QQSVYNXkZUVQ\̀QNQUNQRSNZVUdVSYYNUPNQRSNTUVWgNQRSNfÙQV\_QUVNk\cgNaZÙNYSbS̀N\[[XQXÙ\eN[\cYnǸUQX_SN
QUNQRSNlm̀SVN\̀[NQRSNpV_RXQS_QgNQSVkX̀\QSNQRSNfÙQV\_QN\̀[NVS_UbSVNPVUkNQRSNlm̀SVN\YNZVUbX[S[NX̀NhS_QXÙNqrsqsts

IJKLMuJvwxyz{|}z~{J��J}�wJ��{wxJ�~xJ�|��w
IJKLMuMKN�RSNlm̀SVNk\cNQSVkX̀\QSNQRSNfÙQV\_QNXPNQRSNfÙQV\_QUV

MK VSZS\QS[ecNVSPaYSYNUVNP\XeYNQUNYaZZecNS̀UadRNZVUZSVecNYWXeeS[NmUVWSVYNUVNZVUZSVNk\QSVX\eY�
Mu P\XeYNQUNk\WSNZ\ckS̀QNQUNhai_ÙQV\_QUVYNUVNYaZZeXSVYNX̀N\__UV[\̀_SNmXQRNQRSNVSYZS_QXbSN\dVSSkS̀QYN

iSQmSS̀NQRSNfÙQV\_QUVN\̀[NQRSNhai_ÙQV\_QUVYNUVNYaZZeXSVY�
M� VSZS\QS[ecN[XYVSd\V[YN\ZZeX_\ieSNe\mYgNYQ\QaQSYgNUV[X̀\̀_SYgN_U[SYgNVaeSYN\̀[NVSdae\QXÙYgNUVNe\mPaeN

UV[SVYNUPN\NZaieX_N\aQRUVXQc�NUV
ML UQRSVmXYSNXYNdaXeQcNUPNYaiYQ\̀QX\eNiVS\_RNUPN\NZVUbXYXÙNUPNQRSNfÙQV\_QNoU_akS̀QYs

IJKLMuMuNTRS̀N\̀cNUPNQRSNVS\YÙYN[SY_VXiS[NX̀NhS_QXÙNqrs�sqNS�XYQgN\̀[NaZÙN_SVQXPX_\QXÙNicNQRSNpV_RXQS_QNQR\QN
YaPPX_XS̀QN_\aYSNS�XYQYNQUN�aYQXPcNYa_RN\_QXÙgNQRSNlm̀SVNk\cgNmXQRUaQNZVS�a[X_SNQUN\̀cNUQRSVNVXdRQYNUVNVSkS[XSYNUPNQRSN
lm̀SVN\̀[N\PQSVNdXbX̀dNQRSNfÙQV\_QUVN\̀[NQRSNfÙQV\_QUVnYNYaVSQcgNXPN\̀cgNYSbS̀N[\cYnǸUQX_SgNQSVkX̀\QSNSkZeUckS̀QN
UPNQRSNfÙQV\_QUVN\̀[Nk\cgNYai�S_QNQUN\̀cNZVXUVNVXdRQYNUPNQRSNYaVSQc�

MK ��_ea[SNQRSNfÙQV\_QUVNPVUkNQRSNYXQSN\̀[NQ\WSNZUYYSYYXÙNUPN\eeNk\QSVX\eYgNS�aXZkS̀QgNQUUeYgN\̀[N
_ÙYQVa_QXÙNS�aXZkS̀QN\̀[Nk\_RX̀SVcNQRSVSÙNUm̀S[NicNQRSNfÙQV\_QUV�

Mu p__SZQN\YYXd̀kS̀QNUPNYai_ÙQV\_QYNZaVYa\̀QNQUNhS_QXÙN�sr�N\̀[
M� �X̀XYRNQRSNTUVWNicNmR\QSbSVNVS\YÙ\ieSNkSQRU[NQRSNlm̀SVNk\cN[SSkNS�ZS[XS̀QsN�ZÙNmVXQQS̀NVS�aSYQN

UPNQRSNfÙQV\_QUVgNQRSNlm̀SVNYR\eeNPaV̀XYRNQUNQRSNfÙQV\_QUVN\N[SQ\XeS[N\__UàQX̀dNUPNQRSN_UYQYNX̀_aVVS[N
icNQRSNlm̀SVNX̀NPX̀XYRX̀dNQRSNTUVWs

IJKLMuM�NTRS̀NQRSNlm̀SVNQSVkX̀\QSYNQRSNfÙQV\_QNPUVNÙSNUPNQRSNVS\YÙYNYQ\QS[NX̀NhS_QXÙNqrs�sqgNQRSNfÙQV\_QUVNYR\eeN
ÙQNiSNS̀QXQeS[NQUNVS_SXbSNPaVQRSVNZ\ckS̀QNàQXeNQRSNTUVWNXYNPX̀XYRS[s

IJKLMuMLNOPNQRSNàZ\X[Ni\e\̀_SNUPNQRSNfÙQV\_QNhakNS�_SS[YN_UYQYNUPNPX̀XYRX̀dNQRSNTUVWgNX̀_ea[X̀dN_UkZS̀Y\QXÙNPUVN
QRSNpV_RXQS_QnYNYSVbX_SYN\̀[NS�ZS̀YSYNk\[SǸS_SYY\VcNQRSVSicgN\̀[NUQRSVN[\k\dSYNX̀_aVVS[NicNQRSNlm̀SVN\̀[ǸUQN
S�ZVSYYecNm\XbS[gNYa_RNS�_SYYNYR\eeNiSNZ\X[NQUNQRSNfÙQV\_QUVsNOPNYa_RN_UYQYN\̀[N[\k\dSYNS�_SS[NQRSNàZ\X[Ni\e\̀_SgN
QRSNfÙQV\_QUVNYR\eeNZ\cNQRSN[XPPSVS̀_SNQUNQRSNlm̀SVsN�RSN\kUàQNQUNiSNZ\X[NQUNQRSNfÙQV\_QUVNUVNlm̀SVgN\YNQRSN_\YSN
k\cNiSgNYR\eeNiSN_SVQXPXS[NicNQRSNÒXQX\eNoS_XYXÙN�\WSVgNaZÙN\ZZeX_\QXÙgN\̀[NQRXYNUieXd\QXÙNPUVNZ\ckS̀QNYR\eeNYaVbXbSN
QSVkX̀\QXÙNUPNQRSNfÙQV\_Qs

IJKLM�J����w{�z~{J��J}�wJ��{wxJ�~xJ�~{�w{zw{�w
IJKLM�MKN�RSNlm̀SVNk\cgNmXQRUaQN_\aYSgNUV[SVNQRSNfÙQV\_QUVNX̀NmVXQX̀dNQUNYaYZS̀[gN[Se\cNUVNX̀QSVVaZQNQRSNTUVWgNX̀N
mRUeSNUVNX̀NZ\VQNPUVNYa_RNZSVXU[NUPNQXkSN\YNQRSNlm̀SVNk\cN[SQSVkX̀Ss

IJKLM�MuN�RSNfÙQV\_QNhakN\̀[NfÙQV\_QN�XkSNYR\eeNiSN\[�aYQS[NPUVNX̀_VS\YSYNX̀NQRSN_UYQN\̀[NQXkSN_\aYS[NicN
YaYZS̀YXÙgN[Se\cgNUVNX̀QSVVaZQXÙNà[SVNhS_QXÙNqrstsqsNp[�aYQkS̀QNUPNQRSNfÙQV\_QNhakNYR\eeNX̀_ea[SNZVUPXQsN�UN
\[�aYQkS̀QNYR\eeNiSNk\[SNQUNQRSNS�QS̀Q

MK QR\QNZSVPUVk\̀_SNXYgNm\YgNUVNmUae[NR\bSNiSS̀gNYUNYaYZS̀[S[gN[Se\cS[gNUVNX̀QSVVaZQS[gNicN\̀UQRSVN_\aYSN
PUVNmRX_RNQRSNfÙQV\_QUVNXYNVSYZÙYXieS�NUV

Mu QR\QN\̀NS�aXQ\ieSN\[�aYQkS̀QNXYNk\[SNUVN[S̀XS[Nà[SVN\̀UQRSVNZVUbXYXÙNUPNQRSNfÙQV\_Qs

IJKLMLJvwxyz{|}z~{J��J}�wJ��{wxJ�~xJ�~{�w{zw{�w
IJKLMLMKN�RSNlm̀SVNk\cgN\QN\̀cNQXkSgNQSVkX̀\QSNQRSNfÙQV\_QNPUVNQRSNlm̀SVnYN_ÙbS̀XS̀_SN\̀[NmXQRUaQN_\aYSs

IJKLMLMuN�ZÙNVS_SXZQNUPǸUQX_SNPVUkNQRSNlm̀SVNUPNYa_RNQSVkX̀\QXÙNPUVNQRSNlm̀SVnYN_ÙbS̀XS̀_SgNQRSNfÙQV\_QUVNYR\ee
MK _S\YSNUZSV\QXÙYN\YN[XVS_QS[NicNQRSNlm̀SVNX̀NQRSǸUQX_S�
Mu Q\WSN\_QXÙYǸS_SYY\VcgNUVNQR\QNQRSNlm̀SVNk\cN[XVS_QgNPUVNQRSNZVUQS_QXÙN\̀[NZVSYSVb\QXÙNUPNQRSNTUVW�N

\̀[
M� S�_SZQNPUVNTUVWN[XVS_QS[NQUNiSNZSVPUVkS[NZVXUVNQUNQRSNSPPS_QXbSN[\QSNUPNQSVkX̀\QXÙNYQ\QS[NX̀NQRSǸUQX_SgN

QSVkX̀\QSN\eeNS�XYQX̀dNYai_ÙQV\_QYN\̀[NZaV_R\YSNUV[SVYN\̀[NS̀QSVNX̀QUǸUNPaVQRSVNYai_ÙQV\_QYN\̀[N
ZaV_R\YSNUV[SVYs
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IJKLMLMNOPQORSTUOVWOTXRYOZU[\]QSZ]VQOWV[OZYUÔ_QU[̀TORVQaUQ]UQRUbOZYUÔ_QU[OTYSccOdSeOZYUOfVQZ[SRZV[OWV[OgV[hO
d[VdU[ceOUiURXZUjkORVTZTO]QRX[[UjOleO[USTVQOVWOZYUOZU[\]QSZ]VQbO]QRcXj]QmORVTZTOSZZ[]lXZSlcUOZVOZU[\]QSZ]VQOVWO
nXlRVQZ[SRZTkOSQjOZYUOZU[\]QSZ]VQOWUUbO]WOSQebOTUZOWV[ZYO]QOZYUOom[UU\UQZp

qrstuvwJKxJJJuvqtyzJq{|J|tz}~swz
IJKxMKJu�����J
IJKxMKMKJ|���������
oOfcS]\O]TOSOjU\SQjOV[OSTTU[Z]VQOleOVQUOVWOZYUOdS[Z]UTOTUUh]QmbOSTOSO\SZZU[OVWO[]mYZbOdSe\UQZOVWO\VQUebOSORYSQmUO]QOZYUO
fVQZ[SRZO�]\UbOV[OVZYU[O[Uc]UWO_]ZYO[UTdURZOZVOZYUOZU[\TOVWOZYUOfVQZ[SRZpO�YUOZU[\O�fcS]\�OScTVO]QRcXjUTOVZYU[Oj]TdXZUTO
SQjO\SZZU[TO]QO�XUTZ]VQOlUZ_UUQOZYUÔ_QU[OSQjOfVQZ[SRZV[OS[]T]QmOVXZOVWOV[O[UcSZ]QmOZVOZYUOfVQZ[SRZpO�YUO[UTdVQT]l]c]ZeO
ZVOTXlTZSQZ]SZUOfcS]\TOTYSccO[UTZO_]ZYOZYUOdS[ZeO\Sh]QmOZYUOfcS]\pO�Y]TOnURZ]VQO��p�p�OjVUTOQVZO[U�X][UOZYUÔ_QU[OZVO
W]cUOSOfcS]\O]QOV[jU[OZVO]\dVTUOc]�X]jSZUjOjS\SmUTO]QOSRRV[jSQRUO_]ZYOZYUOfVQZ[SRZO�VRX\UQZTp

IJKxMKM�Js���Jv�����J��Ju�����
�YUÔ_QU[OSQjOfVQZ[SRZV[OTYSccORV\\UQRUOSccOfcS]\TOSQjORSXTUTOVWOSRZ]VQOSmS]QTZOZYUOVZYU[OSQjOS[]T]QmOVXZOVWOV[O
[UcSZUjOZVOZYUOfVQZ[SRZbO_YUZYU[O]QORVQZ[SRZbOZV[ZbOl[USRYOVWO_S[[SQZeOV[OVZYU[_]TUbO]QOSRRV[jSQRUO_]ZYOZYUO[U�X][U\UQZTO
VWOZYUOl]Qj]QmOj]TdXZUO[UTVcXZ]VQO\UZYVjOTUcURZUjO]QOZYUOom[UU\UQZOSQjO_]ZY]QOZYUOdU[]VjOTdUR]W]UjOleOSddc]RSlcUOcS_bO
lXZO]QOSQeORSTUOQVZO\V[UOZYSQO��OeUS[TOSWZU[OZYUOjSZUOVWOnXlTZSQZ]ScOfV\dcUZ]VQOVWOZYUOgV[hpO�YUÔ_QU[OSQjO
fVQZ[SRZV[O_S]aUOSccOfcS]\TOSQjORSXTUTOVWOSRZ]VQOQVZORV\\UQRUjO]QOSRRV[jSQRUO_]ZYOZY]TOnURZ]VQO��p�p�p

IJKxMKMNJ{�����J��Ju�����
IJKxMKMNMKOfcS]\TOleOU]ZYU[OZYUÔ_QU[OV[OfVQZ[SRZV[bO_YU[UOZYUORVQj]Z]VQOm]a]QmO[]TUOZVOZYUOfcS]\O]TOW][TZOj]TRVaU[UjO
d[]V[OZVOUid][SZ]VQOVWOZYUOdU[]VjOWV[ORV[[URZ]VQOVWOZYUOgV[hOTUZOWV[ZYO]QOnURZ]VQO��p�p�bOTYSccOlUO]Q]Z]SZUjOleOQVZ]RUOZVOZYUO
VZYU[OdS[ZeOSQjOZVOZYUOPQ]Z]ScO�UR]T]VQO�ShU[O_]ZYOSORVdeOTUQZOZVOZYUOo[RY]ZURZbO]WOZYUOo[RY]ZURZO]TOQVZOTU[a]QmOSTOZYUO
PQ]Z]ScO�UR]T]VQO�ShU[pOfcS]\TOleOU]ZYU[OdS[ZeOXQjU[OZY]TOnURZ]VQO��p�p�p�OTYSccOlUO]Q]Z]SZUjO_]ZY]QO��OjSeTOSWZU[O
VRRX[[UQRUOVWOZYUOUaUQZOm]a]QmO[]TUOZVOTXRYOfcS]\OV[O_]ZY]QO��OjSeTOSWZU[OZYUORcS]\SQZOW][TZO[URVmQ]�UTOZYUORVQj]Z]VQO
m]a]QmO[]TUOZVOZYUOfcS]\bO_Y]RYUaU[O]TOcSZU[p

IJKxMKMNM�OfcS]\TOleOU]ZYU[OZYUÔ_QU[OV[OfVQZ[SRZV[bO_YU[UOZYUORVQj]Z]VQOm]a]QmO[]TUOZVOZYUOfcS]\O]TOW][TZOj]TRVaU[UjO
SWZU[OUid][SZ]VQOVWOZYUOdU[]VjOWV[ORV[[URZ]VQOVWOZYUOgV[hOTUZOWV[ZYO]QOnURZ]VQO��p�p�bOTYSccOlUO]Q]Z]SZUjOleOQVZ]RUOZVOZYUO
VZYU[OdS[ZepOPQOTXRYOUaUQZbOQVOjUR]T]VQOleOZYUOPQ]Z]ScO�UR]T]VQO�ShU[O]TO[U�X][Ujp

IJKxMKMLJu���������Ju�������J}����������
IJKxMKMLMKO�UQj]QmOW]QScO[UTVcXZ]VQOVWOSOfcS]\bOUiRUdZOSTOVZYU[_]TUOSm[UUjO]QO_[]Z]QmOV[OSTOd[Va]jUjO]QOnURZ]VQO�p�OSQjO
o[Z]RcUO��bOZYUOfVQZ[SRZV[OTYSccOd[VRUUjOj]c]mUQZceO_]ZYOdU[WV[\SQRUOVWOZYUOfVQZ[SRZOSQjOZYUÔ_QU[OTYSccORVQZ]QXUOZVO
\ShUOdSe\UQZTO]QOSRRV[jSQRUO_]ZYOZYUOfVQZ[SRZO�VRX\UQZTpO

IJKxMKMLM�J�YUOfVQZ[SRZOnX\OSQjOfVQZ[SRZO�]\UOTYSccOlUOSj�XTZUjO]QOSRRV[jSQRUO_]ZYOZYUOPQ]Z]ScO�UR]T]VQO�ShU[̀TO
jUR]T]VQbOTXl�URZOZVOZYUO[]mYZOVWOU]ZYU[OdS[ZeOZVOd[VRUUjO]QOSRRV[jSQRUO_]ZYOZY]TOo[Z]RcUO��pO�YUOo[RY]ZURZO_]ccO]TTXUO
fU[Z]W]RSZUTOWV[O�Se\UQZO]QOSRRV[jSQRUO_]ZYOZYUOjUR]T]VQOVWOZYUOPQ]Z]ScO�UR]T]VQO�ShU[p

IJKxMKMxJu�����J���Jq���������Ju���
PWOZYUOfVQZ[SRZV[O_]TYUTOZVO\ShUOSOfcS]\OWV[OSQO]QR[USTUO]QOZYUOfVQZ[SRZOnX\bOQVZ]RUOSTOd[Va]jUjO]QOnURZ]VQO��p�p�O
TYSccOlUOm]aUQOlUWV[UOd[VRUUj]QmOZVOUiURXZUOZYUOdV[Z]VQOVWOZYUOgV[hOZYSZO]TOZYUOTXl�URZOVWOZYUOfcS]\pO�[]V[OQVZ]RUO]TOQVZO
[U�X][UjOWV[OfcS]\TO[UcSZ]QmOZVOSQOU\U[mUQReOUQjSQmU[]QmOc]WUOV[Od[VdU[ZeOS[]T]QmOXQjU[OnURZ]VQO��p�p

IJKxMKM�Ju�����J���Jq���������Js���
IJKxMKM�MKOPWOZYUOfVQZ[SRZV[O_]TYUTOZVO\ShUOSOfcS]\OWV[OSQO]QR[USTUO]QOZYUOfVQZ[SRZO�]\UbOQVZ]RUOSTOd[Va]jUjO]QOnURZ]VQO
��p�p�OTYSccOlUOm]aUQpO�YUOfVQZ[SRZV[̀TOfcS]\OTYSccO]QRcXjUOSQOUTZ]\SZUOVWORVTZOSQjOVWOd[VlSlcUOUWWURZOVWOjUcSeOVQO
d[Vm[UTTOVWOZYUOgV[hpOPQOZYUORSTUOVWOSORVQZ]QX]QmOjUcSebOVQceOVQUOfcS]\O]TOQURUTTS[ep

IJKxMKM�M�OPWOSjaU[TUO_USZYU[ORVQj]Z]VQTOS[UOZYUOlST]TOWV[OSOfcS]\OWV[OSjj]Z]VQScOZ]\UbOTXRYOfcS]\OTYSccOlUOjVRX\UQZUjO
leOjSZSOTXlTZSQZ]SZ]QmOZYSZO_USZYU[ORVQj]Z]VQTO_U[UOSlQV[\ScOWV[OZYUOdU[]VjOVWOZ]\UbORVXcjOQVZOYSaUOlUUQO[USTVQSlceO
SQZ]R]dSZUjbOSQjOYSjOSQOSjaU[TUOUWWURZOVQOZYUOTRYUjXcUjORVQTZ[XRZ]VQp
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IJKLMKMNJOPQRSTJUVJWXPQYZJVUTJWU[ZS\]S[̂QPXJ_PYP̀SZ
abcdefghijkhfidjgldmngcidnjopcdeqjorsdjtjogshdcjkbdfhbcidufidkfgscvwcghojqdljrjtcsdjiosogtdfwhdfudfidicqjhogtdhfdhbosd
efghijkhxdabosdrwhwjqdnjopcidogkqwlcs

MK ljrjtcsdogkwiicldyzdhbcdmngcidufidicghjqdc{|cgscs}dufidqfsscsdfudwsc}dogkfrc}d|ifuoh}duogjgkogt}d
ywsogcssdjgldic|whjhofg}djgldufidqfssdfudrjgjtcrcghdfidcr|qfzccd|iflwkhopohzdfidfudhbcdscipokcsdfudswkbd
|cisfgs~djgl

M� ljrjtcsdogkwiicldyzdhbcdefghijkhfidufid|iogko|jqdfuuokcdc{|cgscsdogkqwlogtdhbcdkfr|cgsjhofgdfud
|cisfggcqdshjhofgcldhbcic}dufidqfsscsdfuduogjgkogt}dywsogcssdjgldic|whjhofg}djgldufidqfssdfud|ifuoh}dc{kc|hd
jghoko|jhcld|ifuohdjiosogtdloickhqzduifrdhbcd�fi�x

abosdrwhwjqdnjopcidosdj||qokjyqc}dnohbfwhdqorohjhofg}dhfdjqqdkfgscvwcghojqdljrjtcsdlwcdhfdcohbcid|jihz�sdhcirogjhofgdogd
jkkfiljgkcdnohbd�ihokqcd��xd�fhbogtdkfghjogcldogdhbosd�ckhofgd��x�x�dsbjqqdycdlccrcldhfd|ickqwlcdjsscssrcghdfud
qovwoljhcldljrjtcs}dnbcgdj||qokjyqc}dogdjkkfiljgkcdnohbdhbcdicvwoicrcghsdfudhbcdefghijkhd�fkwrcghsx

IJKLM�J�[Q̂QPXJ_S�QZQU[
IJKLM�MKdeqjors}dc{kqwlogtdhbfscdnbcicdhbcdkfglohofgdtopogtdioscdhfdhbcdeqjordosduoishdloskfpcicldjuhcidc{|oijhofgdfudhbcd
|ciofldufidkfiickhofgdfudhbcd�fi�dschdufihbdogd�ckhofgd��x�x�dfidjiosogtdwglcid�ckhofgsd��x�}d��x�}djgld��x�}dsbjqqdycd
icuciicldhfdhbcd�gohojqd�ckosofgd�j�cidufidogohojqdlckosofgxdabcd�ikbohckhdnoqqdscipcdjsdhbcd�gohojqd�ckosofgd�j�ci}dwgqcssd
fhbcinoscdoglokjhcldogdhbcd�ticcrcghxd�{kc|hdufidhbfscdeqjorsdc{kqwlcldyzdhbosd�ckhofgd��x�x�}djgdogohojqdlckosofgd
sbjqqdycdicvwoicldjsdjdkfglohofgd|ickclcghdhfdrclojhofgdfudjgzdeqjorxd�udjgdogohojqdlckosofgdbjsdgfhdyccgdicglcicldnohbogd
��dljzsdjuhcidhbcdeqjordbjsdyccgdicuciicldhfdhbcd�gohojqd�ckosofgd�j�ci}dhbcd|jihzdjsscihogtdhbcdeqjordrjzdlcrjgld
rclojhofgdjgldyoglogtdlos|whcdicsfqwhofgdnohbfwhdjdlckosofgdbjpogtdyccgdicglciclxd�gqcssdhbcd�gohojqd�ckosofgd�j�cid
jgldjqqdjuuckhcld|jihocsdjticc}dhbcd�gohojqd�ckosofgd�j�cidnoqqdgfhdlckolcdlos|whcsdychnccgdhbcdefghijkhfidjgld|cisfgsd
fidcghohocsdfhbcidhbjgdhbcdmngcix

IJKLM�M�dabcd�gohojqd�ckosofgd�j�cidnoqqdicpocndeqjorsdjgldnohbogdhcgdljzsdfudhbcdickco|hdfudjdeqjordhj�cdfgcdfidrficd
fudhbcdufqqfnogtdjkhofgs�d���dicvwcshdjllohofgjqdsw||fihogtdljhjduifrdhbcdkqjorjghdfidjdics|fgscdnohbdsw||fihogtdljhjd
uifrdhbcdfhbcid|jihz}d���dic�ckhdhbcdeqjordogdnbfqcdfidogd|jih}d���dj||ifpcdhbcdeqjor}d���dswttcshdjdkfr|ifrosc}dfid���d
jlposcdhbcd|jihocsdhbjhdhbcd�gohojqd�ckosofgd�j�cidosdwgjyqcdhfdicsfqpcdhbcdeqjordoudhbcd�gohojqd�ckosofgd�j�cidqjk�sd
swuuokocghdogufirjhofgdhfdcpjqwjhcdhbcdrciohsdfudhbcdeqjordfidoudhbcd�gohojqd�ckosofgd�j�cidkfgkqwlcsdhbjh}dogdhbcd�gohojqd
�ckosofgd�j�ci�sdsfqcdloskichofg}dohdnfwqldycdogj||if|iojhcdufidhbcd�gohojqd�ckosofgd�j�cidhfdicsfqpcdhbcdeqjorx

IJKLM�M�d�gdcpjqwjhogtdeqjors}dhbcd�gohojqd�ckosofgd�j�cidrjz}dywhdsbjqqdgfhdycdfyqotjhcldhf}dkfgswqhdnohbdfidscc�d
ogufirjhofgduifrdcohbcid|jihzdfiduifrd|cisfgsdnohbds|ckojqd�gfnqcltcdfidc{|cihoscdnbfdrjzdjssoshdhbcd�gohojqd�ckosofgd
�j�cidogdicglciogtdjdlckosofgxdabcd�gohojqd�ckosofgd�j�cidrjzdicvwcshdhbcdmngcidhfdjwhbfio�cdichcghofgdfudswkbd
|cisfgsdjhdhbcdmngci�sdc{|cgscx

IJKLM�M�d�udhbcd�gohojqd�ckosofgd�j�cidicvwcshsdjd|jihzdhfd|ifpolcdjdics|fgscdhfdjdeqjordfidhfduwigosbdjllohofgjqd
sw||fihogtdljhj}dswkbd|jihzdsbjqqdics|fgl}dnohbogdhcgdljzsdjuhcidickco|hdfudhbcdicvwcsh}djgldsbjqqdcohbcid���d|ifpolcdjd
ics|fgscdfgdhbcdicvwcshcldsw||fihogtdljhj}d���djlposcdhbcd�gohojqd�ckosofgd�j�cidnbcgdhbcdics|fgscdfidsw||fihogtdljhjd
noqqdycduwigosbcl}dfid���djlposcdhbcd�gohojqd�ckosofgd�j�cidhbjhdgfdsw||fihogtdljhjdnoqqdycduwigosbclxd�|fgdickco|hdfud
hbcdics|fgscdfidsw||fihogtdljhj}doudjgz}dhbcd�gohojqd�ckosofgd�j�cidnoqqdcohbcidic�ckhdfidj||ifpcdhbcdeqjordogdnbfqcdfidogd
|jihx

IJKLM�MLdabcd�gohojqd�ckosofgd�j�cidnoqqdicglcidjgdogohojqdlckosofgdj||ifpogtdfidic�ckhogtdhbcdeqjor}dfidoglokjhogtdhbjhd
hbcd�gohojqd�ckosofgd�j�cidosdwgjyqcdhfdicsfqpcdhbcdeqjorxdabosdogohojqdlckosofgdsbjqqd���dycdogdniohogt~d���dshjhcdhbcd
icjsfgsdhbcicufi~djgld���dgfhouzdhbcd|jihocsdjgldhbcd�ikbohckh}doudhbcd�ikbohckhdosdgfhdscipogtdjsdhbcd�gohojqd�ckosofgd
�j�ci}dfudjgzdkbjgtcdogdhbcdefghijkhd�wrdfidefghijkhdaorcdfidyfhbxdabcdogohojqdlckosofgdsbjqqdycduogjqdjgldyoglogtdfgd
hbcd|jihocsdywhdswy�ckhdhfdrclojhofgdjgl}doudhbcd|jihocsdujoqdhfdicsfqpcdhbcoidlos|whcdhbifwtbdrclojhofg}dhfdyoglogtdlos|whcd
icsfqwhofgx

IJKLM�M�d�ohbcid|jihzdrjzduoqcdufidrclojhofgdfudjgdogohojqdlckosofgdjhdjgzdhorc}dswy�ckhdhfdhbcdhcirsdfud�ckhofgd��x�x�x�x

IJKLM�M�MKd�ohbcid|jihzdrjz}dnohbogd��dljzsduifrdhbcdljhcdfudickco|hdfudjgdogohojqdlckosofg}dlcrjgldogdniohogtdhbjhdhbcd
fhbcid|jihzduoqcdufidrclojhofgxd�udswkbdjdlcrjgldosdrjlcdjgldhbcd|jihzdickcopogtdhbcdlcrjgldujoqsdhfduoqcdufidrclojhofgd
nohbogd��dljzsdjuhcidickco|hdhbcicfu}dhbcgdyfhbd|jihocsdnjopcdhbcoidiotbhsdhfdrclojhcdfid|wiswcdyoglogtdlos|whcdicsfqwhofgd
|ifkcclogtsdnohbdics|ckhdhfdhbcdogohojqdlckosofgx
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IJKLMNMOJPQRSTURUVUQSRWXRYRZ[Y\]RŶY\Q_SRSTURZWQS̀YaSẀbRSTURcdQÙR]YebRfgSR\_RQWSRWf[\̂YSUhRSWbRQWS\XeRSTUR_g̀USebR\XRYQebR
WXRSTURQYSg̀URYQhRY]WgQSRWXRSTURZ[Y\]iRPXRSTURZ[Y\]R̀U[YSU_RSWRYRjW__\f\[\SeRWXRYRZWQS̀YaSẀk_RhUXYg[SbRSTURcdQÙR]YebR
fgSR\_RQWSRWf[\̂YSUhRSWbRQWS\XeRSTUR_g̀USeRYQhR̀UlgU_SRSTUR_g̀USek_RY__\_SYQaUR\QR̀U_W[V\Q̂RSTURaWQS̀WVÙ_ei

IJKLMNMmRPXRYRZ[Y\]R̀U[YSU_RSWRẀR\_RSTUR_gfnUaSRWXRYR]UaTYQ\ak_R[\UQbRSTURjỲSeRY__ÙS\Q̂R_gaTRZ[Y\]R]YeRj̀WaUUhR\QR
YaaẀhYQaURd\STRYjj[\aYf[UR[YdRSWRaW]j[eRd\STRSTUR[\UQRQWS\aURẀRX\[\Q̂RhUYh[\QU_i

IJKLMoJpqrstusvw
IJKLMoMKRZ[Y\]_bRh\_jgSU_bRẀRWSTÙR]YSSÙ_R\QRaWQS̀WVÙ_eRỲ\_\Q̂RWgSRWXRẀR̀U[YSUhRSWRSTURZWQS̀YaSbRUxaUjSRSTW_URdY\VUhR
Y_Rj̀WV\hUhRXẀR\QRyUaS\WQ_Rzi{|i}bRzi{|i~bRYQhR{~i{i�bR_TY[[RfUR_gfnUaSRSWR]Uh\YS\WQRY_RYRaWQh\S\WQRj̀UaUhUQSRSWRf\Qh\Q̂R
h\_jgSUR̀U_W[gS\WQi

IJKLMoMNR�TURjỲS\U_R_TY[[RUQhUYVẀRSWR̀U_W[VURSTU\̀RZ[Y\]_RfeR]Uh\YS\WQRdT\aTbRgQ[U__RSTURjỲS\U_R]gSgY[[eRŶ ÙUR
WSTÙd\_UbR_TY[[RfURYh]\Q\_SÙUhRfeRSTUR�]Ù\aYQR�̀f\S̀YS\WQR�__Wa\YS\WQR\QRYaaẀhYQaURd\STR\S_RZWQ_S̀gaS\WQRPQhg_S̀eR
�Uh\YS\WQR�̀WaUhg̀U_R\QRUXXUaSRWQRSTURhYSURWXRSTUR�̂ ÙU]UQSiR�R̀UlgU_SRXẀR]Uh\YS\WQR_TY[[RfUR]YhUR\QRd̀\S\Q̂bR
hU[\VÙUhRSWRSTURWSTÙRjỲSeRSWRSTURZWQS̀YaSbRYQhRX\[UhRd\STRSTURjÙ_WQRẀRUQS\SeRYh]\Q\_SÙ\Q̂RSTUR]Uh\YS\WQiR�TUR
ÙlgU_SR]YeRfUR]YhURaWQag̀̀UQS[eRd\STRSTURX\[\Q̂RWXRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQRj̀WaUUh\Q̂_RfgSbR\QR_gaTRUVUQSbR
]Uh\YS\WQR_TY[[Rj̀WaUUhR\QRYhVYQaURWXRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQRj̀WaUUh\Q̂_bRdT\aTR_TY[[RfUR_SYeUhRjUQh\Q̂R
]Uh\YS\WQRXẀRYRjÙ\WhRWXR�|RhYe_RX̀W]RSTURhYSURWXRX\[\Q̂bRgQ[U__R_SYeUhRXẀRYR[WQ̂ÙRjÙ\WhRfeRŶ ÙU]UQSRWXRSTURjỲS\U_R
ẀRaWg̀SRẀhÙiRPXRYQRỲf\S̀YS\WQR\_R_SYeUhRjg̀_gYQSRSWRST\_RyUaS\WQR{~i�i�bRSTURjỲS\U_R]YeRQWQUSTU[U__Rj̀WaUUhRSWRSTUR
_U[UaS\WQRWXRSTURỲf\S̀YSẀ�_�RYQhRŶ ÙURgjWQRYR_aTUhg[URXẀR[YSÙRj̀WaUUh\Q̂_i

IJKLMoMoJ�\STÙRjỲSeR]YebRd\ST\QR�|RhYe_RX̀W]RSTURhYSURSTYSR]Uh\YS\WQRTY_RfUUQRaWQa[ghUhRd\STWgSR̀U_W[gS\WQRWXRSTUR
h\_jgSURẀR�|RhYe_RYXSÙR]Uh\YS\WQRTY_RfUUQRhU]YQhUhRd\STWgSR̀U_W[gS\WQRWXRSTURh\_jgSUbRhU]YQhR\QRd̀\S\Q̂RSTYSRSTUR
WSTÙRjỲSeRX\[URXẀRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQiRRPXR_gaTRYRhU]YQhR\_R]YhURYQhRSTURjỲSeR̀UaU\V\Q̂RSTURhU]YQhRXY\[_RSWR
X\[URXẀRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQRd\ST\QR�|RhYe_RYXSÙR̀UaU\jSRSTÙUWXbRSTUQRfWSTRjỲS\U_RdY\VURSTU\̀R̀\̂TS_RSWRf\Qh\Q̂R
h\_jgSUR̀U_W[gS\WQRj̀WaUUh\Q̂_Rd\STR̀U_jUaSRSWRSTUR\Q\S\Y[RhUa\_\WQi

IJKLMoM�J�TURjỲS\U_R_TY[[R_TỲURSTUR]Uh\YSẀk_RXUURYQhRYQeRX\[\Q̂RXUU_RUlgY[[eiR�TUR]Uh\YS\WQR_TY[[RfURTU[hR\QRSTURj[YaUR
dTÙURSTUR�̀WnUaSR\_R[WaYSUhbRgQ[U__RYQWSTÙR[WaYS\WQR\_R]gSgY[[eRŶ ÙUhRgjWQiR�̂ ÙU]UQS_R̀UYaTUhR\QR]Uh\YS\WQR_TY[[R
fURUQXẀaUYf[URY_R_USS[U]UQSRŶ ÙU]UQS_R\QRYQeRaWg̀SRTYV\Q̂Rng̀\_h\aS\WQRSTÙUWXi

IJKLM�J���su�tusvw
IJKLM�MKRPXRSTURjỲS\U_RTYVUR_U[UaSUhRỲf\S̀YS\WQRY_RSTUR]USTWhRXẀRf\Qh\Q̂Rh\_jgSUR̀U_W[gS\WQR\QRSTUR�̂ ÙU]UQSbRYQeR
Z[Y\]R_gfnUaSRSWbRfgSRQWSR̀U_W[VUhRfebR]Uh\YS\WQR_TY[[RfUR_gfnUaSRSWRỲf\S̀YS\WQRdT\aTbRgQ[U__RSTURjỲS\U_R]gSgY[[eRŶ ÙUR
WSTÙd\_UbR_TY[[RfURYh]\Q\_SÙUhRfeRSTUR�]Ù\aYQR�̀f\S̀YS\WQR�__Wa\YS\WQR\QRYaaẀhYQaURd\STR\S_RZWQ_S̀gaS\WQRPQhg_S̀eR
�̀f\S̀YS\WQR�g[U_R\QRUXXUaSRWQRSTURhYSURWXRSTUR�̂ ÙU]UQSiR�TUR�̀f\S̀YS\WQR_TY[[RfURaWQhgaSUhR\QRSTURj[YaURdTÙURSTUR
�̀WnUaSR\_R[WaYSUhbRgQ[U__RYQWSTÙR[WaYS\WQR\_R]gSgY[[eRŶ ÙUhRgjWQiR�RhU]YQhRXẀRỲf\S̀YS\WQR_TY[[RfUR]YhUR\QRd̀\S\Q̂bR
hU[\VÙUhRSWRSTURWSTÙRjỲSeRSWRSTURZWQS̀YaSbRYQhRX\[UhRd\STRSTURjÙ_WQRẀRUQS\SeRYh]\Q\_SÙ\Q̂RSTURỲf\S̀YS\WQiR�TURjỲSeR
X\[\Q̂RYRQWS\aURWXRhU]YQhRXẀRỲf\S̀YS\WQR]g_SRY__ÙSR\QRSTURhU]YQhRY[[RZ[Y\]_RSTUQR�QWdQRSWRSTYSRjỲSeRWQRdT\aTR
Ỳf\S̀YS\WQR\_RjÙ]\SSUhRSWRfURhU]YQhUhi

IJKLM�MKMKR�RhU]YQhRXẀRỲf\S̀YS\WQR_TY[[RfUR]YhURQWRUỲ[\ÙRSTYQRaWQag̀̀UQS[eRd\STRSTURX\[\Q̂RWXRYR̀UlgU_SRXẀR
]Uh\YS\WQbRfgSR\QRQWRUVUQSR_TY[[R\SRfUR]YhURYXSÙRSTURhYSURdTUQRSTUR\Q_S\SgS\WQRWXR[ÛY[RẀRUlg\SYf[URj̀WaUUh\Q̂_RfY_UhRWQR
STURZ[Y\]RdWg[hRfURfỲ̀UhRfeRSTURYjj[\aYf[UR_SYSgSURWXR[\]\SYS\WQ_iR�ẀR_SYSgSURWXR[\]\SYS\WQ_Rjg̀jW_U_bR̀UaU\jSRWXRYR
d̀\SSUQRhU]YQhRXẀRỲf\S̀YS\WQRfeRSTURjÙ_WQRẀRUQS\SeRYh]\Q\_SÙ\Q̂RSTURỲf\S̀YS\WQR_TY[[RaWQ_S\SgSURSTUR\Q_S\SgS\WQRWXR
[ÛY[RẀRUlg\SYf[URj̀WaUUh\Q̂_RfY_UhRWQRSTURZ[Y\]i

IJKLM�MNR�TURYdỲhR̀UQhÙUhRfeRSTURỲf\S̀YSẀRẀRỲf\S̀YSẀ_R_TY[[RfURX\QY[bRYQhRngĥ]UQSR]YeRfURUQSÙUhRgjWQR\SR\QR
YaaẀhYQaURd\STRYjj[\aYf[UR[YdR\QRYQeRaWg̀SRTYV\Q̂Rng̀\_h\aS\WQRSTÙUWXi

IJKLM�MoR�TURXẀÛW\Q̂RŶ ÙU]UQSRSWRỲf\S̀YSURYQhRWSTÙRŶ ÙU]UQS_RSWRỲf\S̀YSURd\STRYQRYhh\S\WQY[RjÙ_WQRẀRUQS\SeRhg[eR
aWQ_UQSUhRSWRfeRjỲS\U_RSWRSTUR�̂ ÙU]UQSbR_TY[[RfUR_jUa\X\aY[[eRUQXẀaUYf[URgQhÙRYjj[\aYf[UR[YdR\QRYQeRaWg̀SRTYV\Q̂R
ng̀\_h\aS\WQRSTÙUWXi
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IJKLMNMNJOPQRPSTUVWTPQJPXJYPTQUZXJ
IJKLMNMNMK[\]̂_̀ab[bc[bd̀[e]f̀g[ch[bd̀[ij̀ekalm[iêkbelbkcm[iggcaklbkcm[ce[cbd̀e[lnnfkal̂f̀[lêkbelbkcm[e]f̀go[̀kbd̀e[
nlebp[jlp[acmgcfkqlb̀[lm[lêkbelbkcm[acmq]ab̀q[]mq̀e[bdkg[irè̀ j̀mb[skbd[lmp[cbd̀e[lêkbelbkcm[bc[sdkad[kb[kg[l[nlebp[
nectkq̀q[bdlb[uvw[bd̀[lêkbelbkcm[lrè̀ j̀mb[rct̀emkmr[bd̀[cbd̀e[lêkbelbkcm[ǹejkbg[acmgcfkqlbkcmo[uxw[bd̀[lêkbelbkcmg[bc[
^̀[acmgcfkqlb̀q[g]̂gblmbklffp[kmtcft̀[acjjcm[y]̀gbkcmg[ch[fls[ce[hlabo[lmq[uzw[bd̀[lêkbelbkcmg[̀jnfcp[jlb̀eklffp[
gkjkfle[necàq]elf[e]f̀g[lmq[j̀bdcqg[hce[g̀f̀abkmr[lêkbelbceugw{

IJKLMNMNM|[\]̂_̀ab[bc[bd̀[e]f̀g[ch[bd̀[ij̀ekalm[iêkbelbkcm[iggcaklbkcm[ce[cbd̀e[lnnfkal̂f̀[lêkbelbkcm[e]f̀go[̀kbd̀e[
nlebp[jlp[kmaf]q̀[̂p[_ckmq̀e[ǹegcmg[ce[̀mbkbk̀g[g]̂gblmbklffp[kmtcft̀q[km[l[acjjcm[y]̀gbkcm[ch[fls[ce[hlab[sdcg̀[
nèg̀mà[kg[èy]kèq[kh[acjnf̀b̀[èfk̀h[kg[bc[̂̀[laaceq̀q[km[lêkbelbkcmo[nectkq̀q[bdlb[bd̀[nlebp[gc]rdb[bc[̂̀[_ckm̀q[
acmg̀mbg[km[sekbkmr[bc[g]ad[_ckmq̀e{[}cmg̀mb[bc[lêkbelbkcm[kmtcftkmr[lm[lqqkbkcmlf[ǹegcm[ce[̀mbkbp[gdlff[mcb[acmgbkb]b̀[
acmg̀mb[bc[lêkbelbkcm[ch[lmp[aflkjo[qkgn]b̀[ce[cbd̀e[jlbb̀e[km[y]̀gbkcm[mcb[q̀gaek̂̀q[km[bd̀[sekbb̀m[acmg̀mb{

IJKLMNMNM~[�d̀[�sm̀e[lmq[}cmbelabce[relmb[bc[lmp[ǹegcm[ce[̀mbkbp[jlq̀[l[nlebp[bc[lm[lêkbelbkcm[acmq]ab̀q[]mq̀e[bdkg[
\̀abkcm[v�{�o[sd̀bd̀e[̂p[_ckmq̀e[ce[acmgcfkqlbkcmo[bd̀[glj̀[ekrdbg[ch[_ckmq̀e[lmq[acmgcfkqlbkcm[lg[bdcg̀[ch[bd̀[�sm̀e[
lmq[}cmbelabce[]mq̀e[bdkg[irè̀ j̀mb{
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IJKLMNOLPQRSTUVSQTLURWLXYTOSZ[L\Q]RŜZLURWL_ÒOTÛ̂Z[La]RWLSNOb_ỒO_[LSNO]TLNO]T_[LOcOVYSQT_[LUWb]R]_STUSQT_[L
_YVVO__QT_LURWLU__]dR_LSQLSNOLefROTLSQLgUZLhQTL̂UaQT[LbUSOT]Û_LURWLOiY]gbORSLhYTR]_NOWLhQTLY_OL]RLSNOLgOThQTbURVOLQhL
SNOLPQR_STYVS]QRLPQRSTUVS[LfN]VNL]_L]RVQTgQTUSOWLNOTO]RLaZLTOhOTORVO[L_Ya\OVSLSQLSNOLhQ̂̂Qf]RdLSOTb_j

IJkLlhLSNOLPQRSTUVSQTLgTQbgŜZLbUmO_LgUZbORSLQhLÛ̂L_Yb_LWYOLSQLP̂U]bURS_[LURWLWOhORW_[L]RWObR]h]O_LURWLNQ̂W_L
NUTb̂O__LSNOLefROTLhTQbLV̂U]b_[LWObURW_[L̂]OR_LQTL_Y]S_LaZLURZLgOT_QRLQTLORS]SZL_OOm]RdLgUZbORSLhQTL̂UaQT[LbUSOT]Û_L
QTLOiY]gbORSLhYTR]_NOWLhQTLY_OL]RLSNOLgOThQTbURVOLQhLSNOLPQR_STYVS]QRLPQRSTUVS[LSNORLSNOLXYTOSZLURWLSNOLPQRSTUVSQTL
_NÛ̂LNÙOLRQLQâ]dUS]QRLYRWOTLSN]_LnQRWjL

IJoLlhLSNOTOL]_LRQLefROTLpOhUŶSLYRWOTLSNOLPQR_STYVS]QRLPQRSTUVS[LSNOLXYTOSZq_LQâ]dUS]QRLSQLSNOLefROTLYRWOTLSN]_L
nQRWL_NÛ̂LUT]_OLUhSOTLSNOLefROTLNU_LgTQbgŜZLRQS]h]OWLSNOLPQRSTUVSQTLURWLSNOLXYTOSZLrUSLSNOLUWWTO__LWO_VT]aOWL]RL
XOVS]QRLstuLQhLV̂U]b_[LWObURW_[L̂]OR_LQTL_Y]S_LUdU]R_SLSNOLefROTLQTLSNOLefROTq_LgTQgOTSZLaZLURZLgOT_QRLQTLORS]SZL
_OOm]RdLgUZbORSLhQTL̂UaQT[LbUSOT]Û_LQTLOiY]gbORSLhYTR]_NOWLhQTLY_OL]RLSNOLgOThQTbURVOLQhLSNOLPQR_STYVS]QRLPQRSTUVSL
URWLSORWOTOWLWOhOR_OLQhL_YVNLV̂U]b_[LWObURW_[L̂]OR_LQTL_Y]S_LSQLSNOLPQRSTUVSQTLURWLSNOLXYTOSZjL

IJvLwNORLSNOLefROTLNU_L_US]_h]OWLSNOLVQRW]S]QR_L]RLXOVS]QRLt[LSNOLXYTOSZL_NÛ̂LgTQbgŜZLURWLUSLSNOLXYTOSZq_LOcgOR_OL
WOhORW[L]RWObR]hZLURWLNQ̂WLNUTb̂O__LSNOLefROTLUdU]R_SLULWŶZLSORWOTOWLV̂U]b[LWObURW[L̂]ORLQTL_Y]Sj

IJxLMNOLXYTOSZq_LQâ]dUS]QR_LSQLULP̂U]bURSLYRWOTLSN]_LnQRWL_NÛ̂LUT]_OLUhSOTLSNOLhQ̂̂Qf]RdyL

IJxzKLP̂U]bURS_[LfNQLWQLRQSLNÙOLULW]TOVSLVQRSTUVSLf]SNLSNOLPQRSTUVSQT[L
zK NÙOLhYTR]_NOWLULfT]SSORLRQS]VOLQhLRQR{gUZbORSLSQLSNOLPQRSTUVSQT[L_SUS]RdLf]SNL_Ya_SURS]ÛLUVVYTUVZLSNOL

UbQYRSLV̂U]bOWLURWLSNOLRUbOLQhLSNOLgUTSZLSQLfNQbLSNOLbUSOT]Û_LfOTO[LQTLOiY]gbORSLfU_[LhYTR]_NOWLQTL
_Ygĝ]OWLQTLhQTLfNQbLSNOL̂UaQTLfU_LWQROLQTLgOThQTbOW[Lf]SN]RLR]ROSZLr|}uLWUZ_LUhSOTLNÙ]RdL̂U_SL
gOThQTbOWL̂UaQTLQTL̂U_SLhYTR]_NOWLbUSOT]Û_LQTLOiY]gbORSL]RV̂YWOWL]RLSNOLP̂U]b~LURW

zk NÙOL_ORSLULP̂U]bLSQLSNOLXYTOSZLrUSLSNOLUWWTO__LWO_VT]aOWL]RLXOVS]QRLstuj

IJxzkLP̂U]bURS_[LfNQLUTOLObĝQZOWLaZLQTLNÙOLULW]TOVSLVQRSTUVSLf]SNLSNOLPQRSTUVSQT[LNÙOL_ORSLULP̂U]bLSQLSNOLXYTOSZLrUSL
SNOLUWWTO__LWO_VT]aOWL]RLXOVS]QRLstuj

IJ�LlhLULRQS]VOLQhLRQR{gUZbORSLTOiY]TOWLaZLXOVS]QRL�jsjsL]_Ld]̀ORLaZLSNOLefROTLSQLSNOLPQRSTUVSQT[LSNUSL]_L_Yhh]V]ORSLSQL
_US]_hZLULP̂U]bURSq_LQâ]dUS]QRLSQLhYTR]_NLULfT]SSORLRQS]VOLQhLRQR{gUZbORSLYRWOTLXOVS]QRL�jsjsj

IJ�LwNORLULP̂U]bURSLNU_L_US]_h]OWLSNOLVQRW]S]QR_LQhLXOVS]QR_L�jsLQTL�j�[LfN]VNÒOTL]_LUgĝ]VUâO[LSNOLXYTOSZL_NÛ̂L
gTQbgŜZLURWLUSLSNOLXYTOSZq_LOcgOR_OLSUmOLSNOLhQ̂̂Qf]RdLUVS]QR_y

IJ�zKLXORWLURLUR_fOTLSQLSNOLP̂U]bURS[Lf]SNLULVQgZLSQLSNOLefROT[Lf]SN]RL_]cSZLr�}uLWUZ_LUhSOTLTOVO]gSLQhLSNOLP̂U]b[L
_SUS]RdLSNOLUbQYRS_LSNUSLUTOLYRW]_gYSOWLURWLSNOLaU_]_LhQTLVNÛ̂ORd]RdLURZLUbQYRS_LSNUSLUTOLW]_gYSOW~LURW

IJ�zkL�UZLQTLUTTURdOLhQTLgUZbORSLQhLURZLYRW]_gYSOWLUbQYRS_j

IJ�zoLMNOLXYTOSZq_LhU]̂YTOLSQLW]_VNUTdOL]S_LQâ]dUS]QR_LYRWOTLXOVS]QRL�jsLQTLXOVS]QRL�j�L_NÛ̂LRQSLaOLWOObOWLSQL
VQR_S]SYSOLULfU]̀OTLQhLWOhOR_O_LSNOLXYTOSZLQTLPQRSTUVSQTLbUZLNÙOLQTLUViY]TOLU_LSQLULP̂U]b[LOcVOgSLU_LSQLYRW]_gYSOWL
UbQYRS_LhQTLfN]VNLSNOLXYTOSZLURWLP̂U]bURSLNÙOLTOUVNOWLUdTOObORSjLlh[LNQfÒOT[LSNOLXYTOSZLhU]̂_LSQLW]_VNUTdOL]S_L
Qâ]dUS]QR_LYRWOTLXOVS]QRL�jsLQTLXOVS]QRL�j�[LSNOLXYTOSZL_NÛ̂L]RWObR]hZLSNOLP̂U]bURSLhQTLSNOLTOU_QRUâOLUSSQTROZq_LhOO_L
SNOLP̂U]bURSL]RVYT_LSNOTOUhSOTLSQLTOVQ̀OTLURZL_Yb_LhQYRWLSQLaOLWYOLURWLQf]RdLSQLSNOLP̂U]bURSj

IJ�LMNOLXYTOSZq_LSQSÛLQâ]dUS]QRL_NÛ̂LRQSLOcVOOWLSNOLUbQYRSLQhLSN]_LnQRW[LĝY_LSNOLUbQYRSLQhLTOU_QRUâOLUSSQTROZq_L
hOO_LgTQ̀]WOWLYRWOTLXOVS]QRL�jt[LURWLSNOLUbQYRSLQhLSN]_LnQRWL_NÛ̂LaOLVTOW]SOWLhQTLURZLgUZbORS_LbUWOL]RLdQQWLhU]SNLaZL
SNOLXYTOSZjL

IJ�L�bQYRS_LQfOWLaZLSNOLefROTLSQLSNOLPQRSTUVSQTLYRWOTLSNOLPQR_STYVS]QRLPQRSTUVSL_NÛ̂LaOLY_OWLhQTLSNOLgOThQTbURVOL
QhLSNOLPQR_STYVS]QRLPQRSTUVSLURWLSQL_US]_hZLV̂U]b_[L]hLURZ[LYRWOTLURZLVQR_STYVS]QRLgOThQTbURVOLaQRWjLnZLSNOLPQRSTUVSQTL
hYTR]_N]RdLURWLSNOLefROTLUVVOgS]RdLSN]_LnQRW[LSNOZLUdTOOLSNUSLÛ̂LhYRW_LOUTROWLaZLSNOLPQRSTUVSQTL]RLSNOLgOThQTbURVOLQhL
SNOLPQR_STYVS]QRLPQRSTUVSLUTOLWOW]VUSOWLSQL_US]_hZLQâ]dUS]QR_LQhLSNOLPQRSTUVSQTLURWLXYTOSZLYRWOTLSN]_LnQRW[L_Ya\OVSLSQL
SNOLefROTq_LgT]QT]SZLSQLY_OLSNOLhYRW_LhQTLSNOLVQbĝOS]QRLQhLSNOLfQTmj
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IJKLMNOPMQRSPTUMVOWXXMYZTM[PMX\W[XPMTZMTOPM]̂ YPS_M̀XW\aWYTVMZSMZTOPSVMbZSMZ[X\cWT\ZYVMZbMTOPM̀ZYTSWdTZSMTOWTMWSPM
RYSPXWTPeMTZMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTfMNOPM]̂ YPSMVOWXXMYZTM[PMX\W[XPMbZSMTOPMgWUaPYTMZbMWYUMdZVTVMZSMPhgPYVPVMZbMWYUM
X̀W\aWYTMRYePSMTO\VMiZYe_MWYeMVOWXXMOWjPMRYePSMTO\VMiZYeMYZMZ[X\cWT\ZYMTZMaWkPMgWUaPYTVMTZ_MZSMc\jPMYZT\dPMZYM[POWXbM
Zb_M̀XW\aWYTVMZSMZTOPŜ\VPMOWjPMWYUMZ[X\cWT\ZYVMTZM̀XW\aWYTVMRYePSMTO\VMiZYefM

IJKKMNOPMQRSPTUMOPSP[UM̂W\jPVMYZT\dPMZbMWYUMdOWYcP_M\YdXRe\YcMdOWYcPVMZbMT\aP_MTZMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTMZSMTZM
SPXWTPeMVR[dZYTSWdTV_MgRSdOWVPMZSePSVMWYeMZTOPSMZ[X\cWT\ZYVf

IJKlMmZMVR\TMZSMWdT\ZYMVOWXXM[PMdZaaPYdPeM[UMWM̀XW\aWYTMRYePSMTO\VMiZYeMZTOPSMTOWYM\YMWMdZRSTMZbMdZagPTPYTM
nRS\Ve\dT\ZYM\YMTOPMVTWTPM\YM̂O\dOMTOPMgSZnPdTMTOWTM\VMTOPMVR[nPdTMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTM\VMXZdWTPeMZSMWbTPSMTOPM
Phg\SWT\ZYMZbMZYPMUPWSMbSZaMTOPMeWTPMopqMZYM̂O\dOMTOPM̀XW\aWYTMVPYTMWM̀XW\aMTZMTOPMQRSPTUMgRSVRWYTMTZMQPdT\ZYMrfpfsMZSM
rfs_MZSMosqMZYM̂O\dOMTOPMXWVTMXW[ZSMZSMVPSj\dPM̂WVMgPSbZSaPeM[UMWYUZYPMZSMTOPMXWVTMaWTPS\WXVMZSMPtR\gaPYTM̂PSPM
bRSY\VOPeM[UMWYUZYPMRYePSMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT_M̂O\dOPjPSMZbMopqMZSMosqMb\SVTMZddRSVfMubMTOPMgSZj\V\ZYVMZbMTO\VM
vWSWcSWgOMWSPMjZ\eMZSMgSZO\[\TPeM[UMXŴ_MTOPMa\Y\aRaMgPS\ZeMZbMX\a\TWT\ZYMWjW\XW[XPMTZMVRSPT\PVMWVMWMePbPYVPM\YMTOPM
nRS\Ve\dT\ZYMZbMTOPMVR\TMVOWXXM[PMWggX\dW[XPfM

IJKwMmZT\dPMWYeM̀XW\aVMTZMTOPMQRSPTU_MTOPM]̂ YPSMZSMTOPM̀ZYTSWdTZSMVOWXXM[PMaW\XPeMZSMePX\jPSPeMTZMTOPMWeeSPVVMVOẐYM
ZYMTOPMgWcPMZYM̂O\dOMTOP\SMV\cYWTRSPMWggPWSVfMxdTRWXMSPdP\gTMZbMYZT\dPMZSM̀XW\aV_MOẐPjPSMWddZagX\VOPe_MVOWXXM[PM
VRbb\d\PYTMdZagX\WYdPMWVMZbMTOPMeWTPMSPdP\jPef

IJKyMzOPYMTO\VMiZYeMOWVM[PPYMbRSY\VOPeMTZMdZagXUM̂\TOMWMVTWTRTZSUMZSMZTOPSMXPcWXMSPtR\SPaPYTM\YMTOPMXZdWT\ZYM̂OPSPM
TOPMdZYVTSRdT\ZYM̂WVMTZM[PMgPSbZSaPe_MWYUMgSZj\V\ZYM\YMTO\VMiZYeMdZYbX\dT\YcM̂\TOMVW\eMVTWTRTZSUMZSMXPcWXMSPtR\SPaPYTM
VOWXXM[PMePPaPeMePXPTPeMOPSPbSZaMWYeMgSZj\V\ZYVMdZYbZSa\YcMTZMVRdOMVTWTRTZSUMZSMZTOPSMXPcWXMSPtR\SPaPYTMVOWXXM[PM
ePPaPeM\YdZSgZSWTPeMOPSP\YfMzOPYMVZMbRSY\VOPe_MTOPM\YTPYTM\VMTOWTMTO\VMiZYeMVOWXXM[PMdZYVTSRPeMWVMWMVTWTRTZSUM[ZYeMWYeM
YZTMWVMWMdZaaZYMXŴM[ZYef

IJK{M|gZYMSPtRPVTM[UMWYUMgPSVZYMZSMPYT\TUMWggPWS\YcMTZM[PMWMgZTPYT\WXM[PYPb\d\WSUMZbMTO\VMiZYe_MTOPM̀ZYTSWdTZSMWYeM
]̂ YPSMVOWXXMgSZagTXUMbRSY\VOMWMdZgUMZbMTO\VMiZYeMZSMVOWXXMgPSa\TMWMdZgUMTZM[PMaWePf

IJK}J~����������
IJK}�KJ������MxM̂S\TTPYMVTWTPaPYTM[UMTOPM̀XW\aWYTM\YdXRe\YcMWTMWMa\Y\aRa�

�K TOPMYWaPMZbMTOPM̀XW\aWYT�
�l TOPMYWaPMZbMTOPMgPSVZYMbZSM̂OZaMTOPMXW[ZSM̂WVMeZYP_MZSMaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPe�
�w WMdZgUMZbMTOPMWcSPPaPYTMZSMgRSdOWVPMZSePSMgRSVRWYTMTZM̂O\dOMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTM̂WVM

bRSY\VOPeMbZSMRVPM\YMTOPMgPSbZSaWYdPMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT�
�y WM[S\PbMePVdS\gT\ZYMZbMTOPMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPe�
�{ TOPMeWTPMZYM̂O\dOMTOPM̀XW\aWYTMXWVTMgPSbZSaPeMXW[ZSMZSMXWVTMbRSY\VOPeMaWTPS\WXVMZSMPtR\gaPYTMbZSMRVPM\YM

TOPMgPSbZSaWYdPMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT�
�} TOPMTZTWXMWaZRYTMPWSYPeM[UMTOPM̀XW\aWYTMbZSMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPeMWVMZbMTOPMeWTPMZbMTOPM

X̀W\a�M
�� TOPMTZTWXMWaZRYTMZbMgSPj\ZRVMgWUaPYTVMSPdP\jPeM[UMTOPM̀XW\aWYT�MWYe
�� TOPMTZTWXMWaZRYTMeRPMWYeMRYgW\eMTZMTOPM̀XW\aWYTMbZSMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbRSY\VOPeMWVMZbMTOPM

eWTPMZbMTOPM̀XW\af

IJK}�lJ���������MxYM\Ye\j\eRWXMZSMPYT\TUMOWj\YcMWMe\SPdTMdZYTSWdTM̂\TOMTOPM̀ZYTSWdTZSMZSM̂\TOMWMVR[dZYTSWdTZSMZbMTOPM
Z̀YTSWdTZSMTZMbRSY\VOMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTMbZSMRVPM\YMTOPMgPSbZSaWYdPMZbMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdTfMNOPMTPSaM
X̀W\aWYTMWXVZM\YdXRePVMWYUM\Ye\j\eRWXMZSMPYT\TUMTOWTMOWVMS\cOTbRXXUMWVVPSTPeMWMdXW\aMRYePSMWYMWggX\dW[XPMaPdOWY\d�VMX\PYM
ZSMV\a\XWSMVTWTRTPMWcW\YVTMTOPMSPWXMgSZgPSTUMRgZYM̂O\dOMTOPMvSZnPdTM\VMXZdWTPefMNOPM\YTPYTMZbMTO\VMiZYeMVOWXXM[PMTZM\YdXRePM
\̂TOZRTMX\a\TWT\ZYM\YMTOPMTPSaVM�XW[ZS_MaWTPS\WXVMZSMPtR\gaPYT�MTOWTMgWSTMZbM̂WTPS_McWV_MgẐPS_MX\cOT_MOPWT_MZ\X_McWVZX\YP_M
TPXPgOZYPMVPSj\dPMZSMSPYTWXMPtR\gaPYTMRVPeM\YMTOPM̀ZYVTSRdT\ZYM̀ZYTSWdT_MWSdO\TPdTRSWXMWYeMPYc\YPPS\YcMVPSj\dPVM
SPtR\SPeMbZSMgPSbZSaWYdPMZbMTOPM̂ZSkMZbMTOPM̀ZYTSWdTZSMWYeMTOPM̀ZYTSWdTZS�VMVR[dZYTSWdTZSV_MWYeMWXXMZTOPSM\TPaVMbZSM
Ô\dOMWMaPdOWY\d�VMX\PYMaWUM[PMWVVPSTPeM\YMTOPMnRS\Ve\dT\ZYM̂OPSPMTOPMXW[ZS_MaWTPS\WXVMZSMPtR\gaPYTM̂PSPMbRSY\VOPef

IJK}�wJ������������J���������MNOPMWcSPPaPYTM[PT̂PPYMTOPM]̂ YPSMWYeM̀ZYTSWdTZSM\ePYT\b\PeMZYMTOPMdZjPSMgWcP_M
\YdXRe\YcMWXXM̀ZYTSWdTM�ZdRaPYTVMWYeMWXXMdOWYcPVMaWePMTZMTOPMWcSPPaPYTMWYeMTOPM̀ZYTSWdTM�ZdRaPYTVf
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IJK�Z�bn]c]j\d]bhkZdbZde]kZlbhnZ\̀aZ\kZcb̂̂bgk�

ZZ

�������������������������������������������������������������������������������������������������������������������
vO��� v�O�J ¡J¢�£�v£¢ ¤ ¡¥�¦�§
rbmp\hq� �̈�������������� rbmp\hq� �̈��������������

�]|h\d_̀a� AA �]|h\d_̀a� AA

©\maZ\hnZª]d̂a� ZZZZ ©\maZ\hnZª]d̂a� ZZZZ
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TOrYO_SLULVQRgOTORVO[LSNOLXYTOSZLbUZ[Lf]SN]RLg]̀OLstuLaY_]RO__LWUZ_LUgSOTLTOVO]hSLQgLSNOLefROTp_LRQS]VO[L
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SNOLOcSORSLSNOLXYTOSZLWObQR_STUSO_LUVSYÛLhTO\YW]VOi
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SU�OLQROLQgLSNOLgQ̂̂Qf]RdLUVS]QR_�

IJ}qKL�TTURdOLgQTLSNOLPQRSTUVSQT[Lf]SNLSNOLVQR_ORSLQgLSNOLefROT[LSQLhOTgQTbLURWLVQbĥOSOLSNOLPQR_STYVS]QRLPQRSTUVSy
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WObURW]RdLSNUSLSNOLXYTOSZLhOTgQTbL]S_LQâ]dUS]QR_LYRWOTLSN]_LlQRW[LURWLSNOLefROTL_NÛ̂LaOLORS]ŜOWLSQLORgQTVOLURZL
TObOWZLÙU]̂UâOLSQLSNOLefROTiLkgLSNOLXYTOSZLhTQVOOW_LU_LhTQ̀]WOWL]RLXOVS]QRLti�[LURWLSNOLefROTLTOgY_O_LSNOLhUZbORSL
QTLSNOLXYTOSZLNU_LWOR]OWL̂]Ua]̂]SZ[L]RLfNQ̂OLQTL]RLhUTS[Lf]SNQYSLgYTSNOTLRQS]VOLSNOLefROTL_NÛ̂LaOLORS]ŜOWLSQLORgQTVOLURZL
TObOWZLÙU]̂UâOLSQLSNOLefROTi
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IJKLMNLOPQLRSTQOULQVQWOXLOYLZWOLS[\QTLRQWO]Y[L̂_̀aL̂_bLYTL̂_caLOPQ[LOPQLTQXdY[X]e]V]O]QXLYNLOPQLRSTQOULOYLOPQLfg[QTLXPZVVL[YOL
eQLhTQZOQTLOPZ[LOPYXQLYNLOPQLiY[OTZWOYTLS[\QTLOPQLiY[XOTSWO]Y[LiY[OTZWOaLZ[\LOPQLTQXdY[X]e]V]O]QXLYNLOPQLfg[QTLOYLOPQL
RSTQOULXPZVVL[YOLeQLhTQZOQTLOPZ[LOPYXQLYNLOPQLfg[QTLS[\QTLOPQLiY[XOTSWO]Y[LiY[OTZWO_LRSejQWOLOYLOPQLWYkk]OkQ[OLeULOPQL
fg[QTLOYLdZULOPQLlZVZ[WQLYNLOPQLiY[OTZWOLmT]WQaLOPQLRSTQOUL]XLYeV]hZOQ\aLg]OPYSOL\SdV]WZO]Y[aLNYT

no OPQLTQXdY[X]e]V]O]QXLYNLOPQLiY[OTZWOYTLNYTLWYTTQWO]Y[LYNL\QNQWO]pQLgYTqLZ[\LWYkdVQO]Y[LYNLOPQL
iY[XOTSWO]Y[LiY[OTZWOr

ns Z\\]O]Y[ZVLVQhZVaL\QX]h[LdTYNQXX]Y[ZVLZ[\L\QVZULWYXOXLTQXSVO][hLNTYkLOPQLiY[OTZWOYTtXLuQNZSVOaLZ[\L
TQXSVO][hLNTYkLOPQLZWO]Y[XLYTLNZ]VSTQLOYLZWOLYNLOPQLRSTQOULS[\QTLRQWO]Y[L̂rLZ[\L

nv V]wS]\ZOQ\L\ZkZhQXaLYTL]NL[YLV]wS]\ZOQ\L\ZkZhQXLZTQLXdQW]N]Q\L][LOPQLiY[XOTSWO]Y[LiY[OTZWOaLZWOSZVL
\ZkZhQXLWZSXQ\LeUL\QVZUQ\LdQTNYTkZ[WQLYTL[Y[xdQTNYTkZ[WQLYNLOPQLiY[OTZWOYT_L

IJyLMNLOPQLRSTQOULQVQWOXLOYLZWOLS[\QTLRQWO]Y[L̂_̀aL̂_cLYTL̂_zaLOPQLRSTQOUtXLV]Ze]V]OUL]XLV]k]OQ\LOYLOPQLZkYS[OLYNLOP]XLlY[\_

IJ{L|PQLRSTQOULXPZVVL[YOLeQLV]ZeVQLOYLOPQLfg[QTLYTLYOPQTXLNYTLYeV]hZO]Y[XLYNLOPQLiY[OTZWOYTLOPZOLZTQLS[TQVZOQ\LOYLOPQL
iY[XOTSWO]Y[LiY[OTZWOaLZ[\LOPQLlZVZ[WQLYNLOPQLiY[OTZWOLmT]WQLXPZVVL[YOLeQLTQ\SWQ\LYTLXQOLYNNLY[LZWWYS[OLYNLZ[ULXSWPL
S[TQVZOQ\LYeV]hZO]Y[X_L}YLT]hPOLYNLZWO]Y[LXPZVVLZWWTSQLY[LOP]XLlY[\LOYLZ[ULdQTXY[LYTLQ[O]OULYOPQTLOPZ[LOPQLfg[QTLYTL]OXL
PQ]TXaLQ~QWSOYTXaLZ\k][]XOTZOYTXaLXSWWQXXYTXLZ[\LZXX]h[X_

IJo�L|PQLRSTQOULPQTQeULgZ]pQXL[YO]WQLYNLZ[ULWPZ[hQaL][WVS\][hLWPZ[hQXLYNLO]kQaLOYLOPQLiY[XOTSWO]Y[LiY[OTZWOLYTLOYL
TQVZOQ\LXSeWY[OTZWOXaLdSTWPZXQLYT\QTXLZ[\LYOPQTLYeV]hZO]Y[X_

IJooL�[ULdTYWQQ\][haLVQhZVLYTLQwS]OZeVQaLS[\QTLOP]XLlY[\LkZULeQL][XO]OSOQ\L][LZ[ULWYSTOLYNLWYkdQOQ[OLjST]X\]WO]Y[L][L
OPQLVYWZO]Y[L][LgP]WPLOPQLgYTqLYTLdZTOLYNLOPQLgYTqL]XLVYWZOQ\LZ[\LXPZVVLeQL][XO]OSOQ\Lg]OP][LOgYLUQZTXLZNOQTLZL\QWVZTZO]Y[L
YNLiY[OTZWOYTLuQNZSVOLYTLg]OP][LOgYLUQZTXLZNOQTLOPQLiY[OTZWOYTLWQZXQ\LgYTq][hLYTLg]OP][LOgYLUQZTXLZNOQTLOPQLRSTQOUL
TQNSXQXLYTLNZ]VXLOYLdQTNYTkL]OXLYeV]hZO]Y[XLS[\QTLOP]XLlY[\aLgP]WPQpQTLYWWSTXLN]TXO_LMNLOPQLdTYp]X]Y[XLYNLOP]XLmZTZhTZdPL
ZTQLpY]\LYTLdTYP]e]OQ\LeULVZgaLOPQLk][]kSkLdQT]Y\LYNLV]k]OZO]Y[LZpZ]VZeVQLOYLXSTQO]QXLZXLZL\QNQ[XQL][LOPQLjST]X\]WO]Y[LYNL
OPQLXS]OLXPZVVLeQLZddV]WZeVQ_

IJosL}YO]WQLOYLOPQLRSTQOUaLOPQLfg[QTLYTLOPQLiY[OTZWOYTLXPZVVLeQLkZ]VQ\LYTL\QV]pQTQ\LOYLOPQLZ\\TQXXLXPYg[LY[LOPQLdZhQL
Y[LgP]WPLOPQ]TLX]h[ZOSTQLZddQZTX_

IJovL�PQ[LOP]XLlY[\LPZXLeQQ[LNST[]XPQ\LOYLWYkdVULg]OPLZLXOZOSOYTULYTLYOPQTLVQhZVLTQwS]TQkQ[OL][LOPQLVYWZO]Y[LgPQTQL
OPQLWY[XOTSWO]Y[LgZXLOYLeQLdQTNYTkQ\aLZ[ULdTYp]X]Y[L][LOP]XLlY[\LWY[NV]WO][hLg]OPLXZ]\LXOZOSOYTULYTLVQhZVLTQwS]TQkQ[OL
XPZVVLeQL\QQkQ\L\QVQOQ\LPQTQNTYkLZ[\LdTYp]X]Y[XLWY[NYTk][hLOYLXSWPLXOZOSOYTULYTLYOPQTLVQhZVLTQwS]TQkQ[OLXPZVVLeQL
\QQkQ\L][WYTdYTZOQ\LPQTQ][_L�PQ[LXYLNST[]XPQ\aLOPQL][OQ[OL]XLOPZOLOP]XLlY[\LXPZVVLeQLWY[XOTSQ\LZXLZLXOZOSOYTULeY[\LZ[\L
[YOLZXLZLWYkkY[LVZgLeY[\_

IJo�J�����������
IJo�noJ�������J��J���J��������J�����nL|PQLOYOZVLZkYS[OLdZUZeVQLeULOPQLfg[QTLOYLOPQLiY[OTZWOYTLS[\QTLOPQLiY[XOTSWO]Y[L
iY[OTZWOLZNOQTLZVVLdTYdQTLZ\jSXOkQ[OXLPZpQLeQQ[LkZ\QaL][WVS\][hLZVVYgZ[WQLOYLOPQLiY[OTZWOYTLYNLZ[ULZkYS[OXLTQWQ]pQ\L
YTLOYLeQLTQWQ]pQ\LeULOPQLfg[QTL][LXQOOVQkQ[OLYNL][XSTZ[WQLYTLYOPQTLWVZ]kXLNYTL\ZkZhQXLOYLgP]WPLOPQLiY[OTZWOYTL]XL
Q[O]OVQ\aLTQ\SWQ\LeULZVVLpZV]\LZ[\LdTYdQTLdZUkQ[OXLkZ\QLOYLYTLY[LeQPZVNLYNLOPQLiY[OTZWOYTLS[\QTLOPQLiY[XOTSWO]Y[L
iY[OTZWO_

IJo�nsJ������������J��������nL|PQLZhTQQkQ[OLeQOgQQ[LOPQLfg[QTLZ[\LiY[OTZWOYTL]\Q[O]N]Q\LY[LOPQLWYpQTLdZhQaL
][WVS\][hLZVVLiY[OTZWOLuYWSkQ[OXLZ[\LWPZ[hQXLkZ\QLOYLOPQLZhTQQkQ[OLZ[\LOPQLiY[OTZWOLuYWSkQ[OX_L

IJo�nvJ����������J�������nL�Z]VSTQLYNLOPQLiY[OTZWOYTaLgP]WPLPZXL[YOLeQQ[LTQkQ\]Q\LYTLgZ]pQ\aLOYLdQTNYTkLYTLYOPQTg]XQL
OYLWYkdVULg]OPLZLkZOQT]ZVLOQTkLYNLOPQLiY[XOTSWO]Y[LiY[OTZWO_

IJo�n�J�����J�������nL�Z]VSTQLYNLOPQLfg[QTaLgP]WPLPZXL[YOLeQQ[LTQkQ\]Q\LYTLgZ]pQ\aLOYLdZULOPQLiY[OTZWOYTLZXLTQwS]TQ\L
S[\QTLOPQLiY[XOTSWO]Y[LiY[OTZWOLYTLOYLdQTNYTkLZ[\LWYkdVQOQLYTLWYkdVULg]OPLOPQLYOPQTLkZOQT]ZVLOQTkXLYNLOPQL
iY[XOTSWO]Y[LiY[OTZWO_L

IJo�n�J��������J���������nL�VVLOPQL\YWSkQ[OXLOPZOLWYkdT]XQLOPQLZhTQQkQ[OLeQOgQQ[LOPQLfg[QTLZ[\LiY[OTZWOYT_
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IJKLMNOMPQRSMTUVWMRSMRSSXYWMOUZM[VM[\ZYY]YVPM̂YP_YYVM[M̀UVPZ[aPUZM[VWMSX̂aUVPZ[aPUZbMPQYMPYZ]M̀UVPZ[aPUZMRVMPQRSMTUVWM
SQ[ccM̂YMWYY]YWMPUM̂YMdX̂aUVPZ[aPUZM[VWMPQYMPYZ]Me_VYZMSQ[ccM̂YMWYY]YWMPUM̂YM̀UVPZ[aPUZf

IJKgMhUWRORa[PRUVSMPUMPQRSM̂UVWM[ZYM[SMOUccU_Si

MM

jklmnopqrplstuqvovpwoxtypztspmvvq{qt|mxprq}|m{~sorptzpmvvovplms{qor�pt{�osp{�m|p{�tropmllomsq|}pt|p{�opntuosplm}o��
����������J��J��������� ������
Ù]�[V�i j�tsltsm{opkomx� Ù]�[V�i j�tsltsm{opkomx�

dR\V[PXZYi AA dR\V[PXZYi AA

�[]YM[VWM�RPcYi MMMM �[]YM[VWM�RPcYi MMMM
�WWZYSSi MM �WWZYSSi MM
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)*&)#.&%),+(,2(&4*29&'='&(*789.+)&$+&*2(.2&)*&7*91/.).&$)3&,%&;.//&,%&,+>&).<)&)#.&,8)#*2&9,>&#,?.&,((.(&)*&*2&(./.).(&42*9&)#.&*2$5$+,/&

'='&).<)@&'((.(&).<)&$%&%#*;+&8+(.2/$+.(@&-./.).(&).<)&$%&$+($7,).(&;$)#&,&#*2$A*+),/&/$+.&)#2*85#&)#.&*2$5$+,/&'='&).<)@

B*).C&&"#$%&'(($)$*+%&,+(&-./.)$*+%&0.1*2)&$%&12*?$(.(&4*2&$+4*29,)$*+&1821*%.%&*+/>&,+(&$%&+*)&$+7*21*2,).(&$+)*&*2&7*+%)$)8).&,+>&1,2)&
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'='&%*4);,2.&,)&6DCEECFG&H"&*+&FIJI6JDFDE@

'(($)$*+%&,+(&-./.)$*+%&0.1*2)&4*2&'='&-*789.+)&'I6D&K&DF6F&L.24*29,+7.&M*+(@&N*1>2$5#)&O&DF6F@&'//&2$5#)%&2.%.2?.(@&P"#.&'9.2$7,+&=+%)$)8).&*4&'27#$).7)%3Q&
P'9.2$7,+&=+%)$)8).&*4&'27#$).7)%3Q&P'='3Q&)#.&'='&R*5*3&,+(&P'='&N*+)2,7)&-*789.+)%Q&,2.&)2,(.9,2S%&*4&"#.&'9.2$7,+&=+%)$)8).&*4&'27#$).7)%T&"#$%&(*789.+)&;,%&
12*(87.(&,)&6DCEECFG&H"&*+&FIJI6JDFDE&8+(.2&U2(.2&B*@V6FVDE6DGF&;#$7#&.<1$2.%&*+&FWJ6GJDFDE3&$%&+*)&4*2&2.%,/.3&$%&/$7.+%.(&4*2&*+.X)$9.&8%.&*+/>3&,+(&9,>&*+/>&
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BCDEFGFHIEFJKLJGLMJHNOCKEPQLRNESCKEFHFET
UVUWXYZ[\]̂_̀XYabcdXeXfbbg

hijjjijklmlnojplmqrsoijqtjqkljnluqjtsjvojwxtyzl{|lijrxstmv}qrtxj}x{jnlzrlsijqk}qjhjpml}ql{jqklj}qq}pkl{jsrx}zj{tp~vlxqj
urv~zq}xlt~uzojyrqkjrquj}uutpr}ql{j�{{rqrtxuj}x{j�lzlqrtxuj�l�tmqj}x{jqkrujplmqrsrp}qrtxj}qj��������j��jtxj����������j
~x{lmj�m{lmj�t�j����������jsmtvj�h�j�txqm}pqj�tp~vlxqujutsqy}mlj}x{jqk}qjrxj�ml�}mrx|jqklj}qq}pkl{jsrx}zj
{tp~vlxqjhjv}{ljxtjpk}x|lujqtjqkljtmr|rx}zjql�qjtsj�h��j�tp~vlxqj�����j�j����ij�lmstmv}xplj�tx{ijtqklmjqk}xj
qktulj}{{rqrtxuj}x{j{lzlqrtxujuktyxjrxjqklj}uutpr}ql{j�{{rqrtxuj}x{j�lzlqrtxuj�l�tmq�
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%&%'()*+,-./'0123'4'52556'0)789:;</'='522>?'521@?'A.B'52556'%CC'9:;</D'9-D-9E-B6'FG<-'%,-9:*A.'&.D/:/+/-')H'%9*<:/-*/D?I'F%,-9:*A.'&.D/:/+/-')H'%9*<:/-*/D?I'F%&%?I'
/<-'%&%'J);)?'A.B'F%&%'0)./9A*/'()*+,-./DI'A9-'/9AB-,A9KD')H'G<-'%,-9:*A.'&.D/:/+/-')H'%9*<:/-*/D6'G<:D'B)*+,-./'LAD'79)B+*-B'A/'1@M@2M1N'OG').'2@P@1P525Q'
+.B-9'R9B-9'S)6N12N5Q15T2'L<:*<'-U7:9-D').'23P1TP525Q?':D'.)/'H)9'9-DAC-?':D'C:*-.D-B'H)9').-V/:,-'+D-').C8?'A.B',A8').C8'W-'+D-B':.'A**)9BA.*-'L:/<'/<-'%&%'
0)./9A*/'()*+,-./DX'G-9,D')H'Y-9E:*-6'G)'9-7)9/'*)789:;</'E:)CA/:).D?'-V,A:C'B)*:.H)ZA:A*)./9A*/D6*),6
[\]̂_̀a"]\b' c1d@Q13TQd3e

f

ghh�i�j̀ k_g̀ h_hlmli�j̀ kb_

G<-'A+/<)9')H'/<:D'B)*+,-./'<AD'

ABB-B':.H)9,A/:).'.--B-B'H)9':/D'

*),7C-/:).6'G<-'A+/<)9',A8'ACD)'

<AE-'9-E:D-B'/<-'/-U/')H'/<-')9:;:.AC'

%&%'D/A.BA9B'H)9,6'%.'noopqprstuvsou

wxyxqprstuzx{r|qu/<A/'.)/-D'ABB-B'

:.H)9,A/:).'AD'L-CC'AD'9-E:D:).D'/)'/<-'

D/A.BA9B'H)9,'/-U/':D'AEA:CAWC-'H9),'

/<-'A+/<)9'A.B'D<)+CB'W-'9-E:-L-B6'%'

E-9/:*AC'C:.-':.'/<-'C-H/',A9;:.')H'/<:D'

B)*+,-./':.B:*A/-D'L<-9-'/<-'A+/<)9'

<AD'ABB-B'.-*-DDA98':.H)9,A/:).'

A.B'L<-9-'/<-'A+/<)9'<AD'ABB-B'/)')9'

B-C-/-B'H9),'/<-')9:;:.AC'%&%'/-U/6

G<:D'B)*+,-./'<AD':,7)9/A./'C-;AC'

*).D-}+-.*-D6'0).D+C/A/:).'L:/<'A.'

A//)9.-8':D'-.*)+9A;-B'L:/<'9-D7-*/'

/)':/D'*),7C-/:).')9',)B:H:*A/:).6

~���������������������������������������������������
����������������� ¡���¢��£�� ¤������¢¡��¥¦
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HIJKLMNOPOOOQNRNIHMOSITUKVKTRV
WOPXPYZ[\Y]̂_]̀a\ỲbYc[daYef_\\g\hcYdaYc̀Yf_ihcYiYjdk\ha\Yb_̀gYc[\YZ_ihagdccdhfYli_cmYc̀Yc[\Yn\k\dodhfYli_cmYb̀_Yc[\Y
n\k\dodhfYli_cmpaŶa\ỲbYqdfdcijYqiciYihrYc̀Ya\cYb̀_c[Yc[\Yjdk\ha\Yc\_gas

WOPXtYZ[daYef_\\g\hcYdaYc[\Y\hcd_\YihrYdhc\f_ic\rYif_\\g\hcYu\cv\\hYc[\Yli_cd\asYwxk\]cYiaYa]\kdbdkijjmYa\cYb̀_c[Y
[\_\dhyYc[daYef_\\g\hcYr̀\aYh̀cYk_\ic\YihmỲc[\_Yk̀hc_ikĉijY_\jicd̀ha[d]Yu\cv\\hYc[\Yli_cd\as

WOPXzY{̀hbdr\hcdijYqdfdcijYqiciYdaYqdfdcijYqiciYk̀hcidhdhfYk̀hbdr\hcdijỲ_Yûadh\aaY]_̀]_d\ci_mYdhb̀_gicd̀hYc[icYc[\Y
Z_ihagdccdhfYli_cmYr\adfhic\aYiaY|k̀hbdr\hcdijs|

HIJKLMNOtOOOJIHRV}KVVKTROT~O�KQKJHMO�HJH
WOtXPYZ[\YZ_ihagdccdhfYli_cmYf_ihcaYc̀Yc[\Yn\k\dodhfYli_cmYiYh̀h\xkĵado\Yjdgdc\rYjdk\ha\Yc̀Ŷa\Yc[\YqdfdcijYqiciY
àj\jmYihrY\xkĵado\jmYb̀_Yc[\Ŷa\ayYihrYdhYikk̀_rihk\Yvdc[Yc[\Yc\_gayYa\cYb̀_c[YdhYe_cdkj\Y�s

WOtXtY�hjmYc[\Yn\k\dodhfYli_cmYdaY]\_gdcc\rYc̀Yikk\aaYihrŶa\Yc[\YqdfdcijYqicisY�hjdk\ha\rYihrŶhîc[̀_d�\rYikk\aaỲ_Y
â\YumYc[d_rY]i_cd\aYdaYac_dkcjmY]_̀[dudc\rY\xk\]cYiaYa\cYb̀_c[YdhY�\kcd̀hY�s�s�s

WOtXzYZ[\Yc_ihagdaad̀hỲbYqdfdcijYqiciYk̀hacdĉc\aYiYvi__ihcmYumYc[\YZ_ihagdccdhfYli_cmYc̀Yc[\Yn\k\dodhfYli_cmYc[icYc[\Y
Z_ihagdccdhfYli_cmYdaYc[\Yk̀]m_df[cỲvh\_ỲbYc[\YqdfdcijYqiciỲ_Ỳc[\_vda\Y[iaY]\_gdaad̀hYc̀Yc_ihagdcYc[\YqdfdcijYqiciY
c̀Yc[\Yn\k\dodhfYli_cmYb̀_YdcaŶa\ỲhYc[\Yl_̀�\kcYdhYikk̀_rihk\Yvdc[Yc[\Yc\_gaYihrYk̀hrdcd̀haỲbYc[daYef_\\g\hcs

WOtX�Y�[\_\Yc[\YZ_ihagdccdhfYli_cmY[iaYr\adfhic\rYdhb̀_gicd̀hYb̂_hda[\rY]̂_âihcYc̀Yc[daYef_\\g\hcYiaY
|k̀hbdr\hcdijy|Yc[\Yn\k\dodhfYli_cmYa[ijjY�\\]Yc[\Ydhb̀_gicd̀hYk̀hbdr\hcdijYihrYa[ijjYh̀cYrdakj̀a\YdcYc̀YihmỲc[\_Y]\_àhY
_̀Y\hcdcmY\xk\]cYiaYa\cYb̀_c[YdhY�\kcd̀hY�s�s�s

WOtX�XPYZ[\Yn\k\dodhfYli_cmYgimYrdakj̀a\Y{̀hbdr\hcdijYqdfdcijYqiciYibc\_Ya\o\hY���YrimapYh̀cdk\Yc̀Yc[\YZ_ihagdccdhfY
li_cmYv[\_\Yrdakj̀â_\YdaY_\�̂d_\rYumYjivyYdhkĵrdhfYiYâu]̀\hiỲ_Ỳc[\_Yb̀_gỲbYk̀g]̂jà_mYj\fijY]_̀k\aaYdaâ\rYumYiY
k̀ _̂cỲ_Yf̀o\_hg\hcijY\hcdcmyỲ_YumYk̀ _̂cỲ_Yi_udc_ic̀_�a�Ỳ_r\_sYZ[\Yn\k\dodhfYli_cmYgimYijàYrdakj̀a\Y{̀hbdr\hcdijY
qdfdcijYqiciYc̀YdcaY\g]j̀m\\ayYk̀hâjcihcayYâ_\cd\ayYâuk̀hc_ikc̀_aYihrYc[\d_Y\g]j̀m\\ayYâu�âuk̀hc_ikc̀_ayYihrY
c̀[\_aYv[̀Yh\\rYc̀Y�h̀vYc[\Yk̀hc\hcỲbYâk[Ydhb̀_gicd̀hYàj\jmYihrY\xkĵado\jmYb̀_Yc[\Yl_̀�\kcYihrYv[̀Yif_\\Yc̀Y
gidhcidhYc[\Yk̀hbdr\hcdijdcmỲbYâk[Ydhb̀_gicd̀hs

WOtX�Y�mYc_ihagdccdhfYqdfdcijYqiciyYc[\YZ_ihagdccdhfYli_cmYr̀\aYh̀cYk̀ho\mYihmỲvh\_a[d]Y_df[cYdhYc[\YqdfdcijYqiciỲ_Y
dhYc[\Yàbcvi_\Ŷa\rYc̀Yf\h\_ic\Yc[\YqdfdcijYqicisY�hj\aaỲc[\_vda\Yf_ihc\rYdhYiYa\]i_ic\Yjdk\ha\yYc[\Yn\k\dodhfYli_cmpaY
_df[cYc̀Ŷa\yYg̀ rdbmyỲ_Yb̂_c[\_Yc_ihagdcYqdfdcijYqiciYdaYa]\kdbdkijjmYjdgdc\rYc̀Yc[̀a\Ŷa\ayYihrYdhYikk̀_rihk\Yvdc[Yc[\Y
c\_gayYa\cYb̀_c[YdhYe_cdkj\Y�yYihrYh̀c[dhfYk̀hcidh\rYdhYc[daYef_\\g\hcYk̀ho\maYihmỲc[\_Y_df[cYc̀Ŷa\Yc[\YqdfdcijYqicis

WOtX�YZ̀Yc[\Yb̂jj\acY\xc\hcY]\_gdcc\rYumYjivyYc[\Yn\k\dodhfYli_cmYa[ijjYdhr\ghdbmYihrYr\b\hrYc[\YZ_ihagdccdhfYli_cmY
b_̀gYihrYifidhacYijjYkjidgaYi_dadhfYb_̀gỲ_Y_\jic\rYc̀Yc[\Yn\k\dodhfYli_cmpaYg̀ rdbdkicd̀hYc̀yỲ_Ŷhjdk\ha\rŶa\ỲbyYc[\Y
qdfdcijYqicis

WOtX�YZ_ihagdaad̀hỲbYc[\YqdfdcijYqiciYr̀\aYh̀cYiu_drf\Ỳ_Y\xcdhf̂da[Yc[\YZ_ihagdccdhfYli_cmpaY_df[cayYdhkĵrdhfyYc̀Yc[\Y
\xc\hcYi]]jdkiuj\yY\xkĵado\Ỳvh\_a[d]Ydhc\_\acyYdhYâk[Ydhb̀_gicd̀hŶhr\_YijjYi]]jdkiuj\Yacic\yYb\r\_ijyYihrY
dhc\_hicd̀hijYjivaYdhkĵrdhfyYvdc[̀ ĉYjdgdcicd̀hyYjivaYf̀o\_hdhfYc[\Y]_̀c\kcd̀hỲbYk̀]m_df[caYihrYdhc\jj\kĉijY]_̀]\_cms

WOtX�YZ[\Y]_̀odad̀haỲbYc[daYe_cdkj\Y�Ya[ijjYâ_odo\Yc[\Yc\_gdhicd̀hỲbYc[daYef_\\g\hcs

HIJKLMNOzOOOMKLNRVNOLTR�KJKTRV
WOzXPYZ[\Yn\k\dodhfYli_cmYgimŶa\YihrY_\jmŶ]̀hYc[\YqdfdcijYqiciYc̀Yc[\Y\xc\hcYa\cYb̀_c[YdhYc[daYe_cdkj\Y�s
������������������ ¡¢���£���¤¥¦

§�OO�̈ WOzXPXPYZ[\YqdfdcijYqiciYdaYc_ihagdcc\rYàj\jmYb̀_Yc[\Yn\k\dodhfYli_cmpaYdhb̀_gicd̀hsYn\k\dodhfYli_cmY
ik�h̀vj\rf\aYc[icYihmŶa\ỲbYc[\YqdfdcijYqiciYa[ijjYu\YicYn\k\dodhfYli_cmpaYàj\Y_da�sYZ[\Yn\k\dodhfY
li_cmYikk\]caYc[\YqdfdcijYqiciY|iaYda|Yvdc[̀ ĉYihmYvi__ihcmỲ_Y_\]_\a\hcicd̀haYb_̀gYc[\YZ_ihagdccdhfY
li_cmYiaYc̀Yv[\c[\_Yc[\YqdfdcijYqiciYdaYikk̂_ic\yYk̀g]j\c\yỲ_YbdcYb̀_Ŷa\YiaYdhc\hr\rYumYc[\Yn\k\dodhfY
li_cmsYZ[\Yn\k\dodhfYli_cmYdaYàj\jmY_\a]̀haduj\Yb̀_Yo\_dbmdhfYv[\c[\_Yc[\YqdfdcijYqiciYdaYikk̂_ic\yY
k̀g]j\c\yỲ_YbdcYb̀_Yc[\Yn\k\dodhfYli_cmpaYdhc\hr\rŶa\s
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H�II�J KILMNMOIPQRSTU
VWXYZ[\]̂_[Ỳabc_dỲa\[[YX_ebYbc_f̀_f[gỲ_hfZX\[\fZb_̀Yij[YX_[f_[gY_k\l\[ji_kj[jmn

oo

KILMOopqorsotuSvwqwvoQSTxtosToytStozTSotS{SvQS|osTotSQoqsTQRowro}SvQwsro~���oQRSroQRSo�SvSw�wr�o�zTQ�oxz�oytSoQRSo�w�wQz{o
�zQzozQowQtots{SoTwt�ouyTtyzrQoQsoQRSoQSTxtozr|ovsr|wQwsrtotSQoqsTQRowro}SvQwsro~�����

�������I�III���������I���I��I�����I������������
�RSo�SvSw�wr�o�zTQ�oz�TSStoQsouz�oQRSo�TzrtxwQQwr�o�zTQ�oQRSoqs{{s�wr�oqSSosTosQRSTovsxuSrtzQwsroqsToQRSo�SvSw�wr�o
�zTQ��toytSosqoQRSo�w�wQz{o�zQzU
V�[j[Y_[gY_]YYc_\Z_Xfiij̀bc_f̀_f[gỲ_aY[gfX_�̂_�g\hg_[gY_�YhY\ \Zl_¡j̀[̂_�\ii_hfadYZbj[Y_[gY_¢̀jZba\[[\Zl_¡j̀[̂_]f̀_[gY_
�YhY\ \Zl_¡j̀[̂£b_ebY_f]_[gY_k\l\[ji_kj[jmn

oo

�Rwto¤�TSSxSrQowtoSrQSTS|owrQsoztosqoQRSo|z�ozr|o�SzToqwTtQo�TwQQSroz¥s�Sozr|oQSTxwrzQStosrSo�SzToqTsxotzw|o|zQS�oS¦vSuQo
ztotSQoqsTQRo¥S{s��
VWZX\hj[Y_�gYZ_[g\b_§l̀YYaYZ[_�\ii_[Ỳa\Zj[Yc_\]_f[gỲ_[gjZ_fZY_̂Yj̀_]̀fa_[gY_Xj[Y_\[_�jb_YZ[ỲYX_\Z[fc_jZX_f[gỲ_
hfZX\[\fZb_̀Yij[YX_[f_[Ỳa\Zj[\fZmn

oo

�� ��

������������I����̈oV�\lZj[èYn �����©���I����̈IV�\lZj[èYn

oooo oooo
V¡̀\Z[YX_ZjaY_jZX_[\[iYn V¡̀\Z[YX_ZjaY_jZX_[\[iYn
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1. PROJECT DESCRIPTION 

A geotechnical investigation using soil borings was performed and this report was prepared, to evaluate 

the subgrade conditions and to provide recommendations for construction of a new police station building, 

and for an associated retaining wall. Soil borings were drilled, laboratory tests were performed and 

additional research was conducted to evaluate the typical subsurface conditions. The findings of the 

investigation are summarized in this report, which includes recommendations for design and construction. 

 

The proposed building is to be constructed at the southwest corner of the existing Town facility, with more 

than half overlying the existing front parking lot, extending onto the adjacent lawn areas and up to the 

edge of the woods to the west. The proposed retaining wall will be built in this wooded area, which slopes 

down into the edge of a wetland at about 406 feet elevation. The proposed building has dimensions of 

approximately 72x94 feet with a first-floor elevation of 421.25 feet; the existing elevations are approximately 

416 to 421 feet in the building area. A segmental retaining wall is proposed. It will be approximately 225 

feet long, with a maximum exposed height of about fourteen feet; it will be relatively distant from the 

building. 

 

The Surficial Geologic Map of New York State (N.Y. State Museum, 1989,) indicates that the site is in a area 

of glacial till with bedrock typically within three to ten feet of the surface. The USDA Soil Survey indicates 

that the native topsoil type in most of the project area is Bath-Nassau complex, with Alden silt loam along 

the west side, extending from the wetland into the proposed retaining wall area. Bath and Nassau channery 

silt loams form over shallow till deposits, typically composed of gravel with some silty clay and little sand, 

with channers (flat stones.) Bedrock is normally at about 17 to 51 inches depth. Alden soils form by 

sediment deposition in low spots on top of glacial till deposits and typically have a silty, clayey or sandy 

texture. The soils encountered in the borings were generally consistent with the Soil Survey data, with some 

minor areas of fill also present 

 

The local bedrock is thinly-layered gray siltstone, shale and sandstone of the Ordovician-age Normanskill 

formation. Bedrock was encountered in the borings at depths of approximately nine to fifteen feet and was 

cored in two of the borings.  

 

 

2. SOIL INVESTIGATION AND TEST RESULTS 
Eight soil borings were drilled on May 7 and 8, 2024, five in the proposed building area and three along the 

line of the proposed segmental retaining wall. Borings were drilled by the hollow-stem auger method, 

using a track-mounted drill rig. Rock cores were drilled in two of the borings. Drilling was performed by 

General Borings, Inc. of Prospect, Connecticut.  The subsurface investigation was supervised and witnessed 

by Warren Patton, under the direction of Kevin Patton, P.E. 

 

Soil sampling and testing were performed by the Standard Penetration Test (SPT,) using an Automatic 

Hammer, in accordance with ASTM D1586 (Standard Method for Penetration Test and Split-Barrel 

Sampling of Soils.) The SPT provides the Blow Count “N” Value, equal to the number of blows of the 140-

pound steel hammer that were required to drive the 2-inch outside diameter split-spoon sampling tube 

into the soil, over a twelve-inch increment. Soil samples are also recovered by this method, and additional 

tests were performed in the field and lab, as noted on the soil boring log, using a hand penetrometer to test 

bearing capacity. Laboratory testing was performed on representative soil samples, for moisture content, 
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particle size distribution and Atterberg Limits. USCS classifications of the soil, per ASTM D2487 and D2488, 

are provided on the logs and on the subsurface profile drawing. 

 

 

 

 

 

 

 PHOTO 1. West part of the 
project area, facing north, April 
9, 2024. The new building will 
be to the right and the 
retaining wall will run along 
the edge of the wooded area. 

PHOTO 2. Conditions in the 
wetland area immediately to 
the west of the project, April 9, 
2024.  
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2.1. Soil Boring Blow Count and Laboratory Data 
 

Field Blow Count Values, N 

Boring No. B1 B2 B3 B4 B5 B6 B7 B8 

Approx. Elevation 418 419 420 420 416 414 408 410 

Depth, ft.:  1 4 11 12 9 7 1/12” 6 2 

3 25 31 25 10 5 5 5 12 

6 17 59 103 27 18 7 22 12 

8 115/8” 70  40 70 38 41 12 

11 23 50/1”  72 50/1” 45 52 27 

Refusal, ft 15.0 10.0 9.5 13.5 10.0 11.5 13.0 13.0 

Cored: 15-25    10-15    

Depth to Bearing* 2.5 1.0 0 3.5 5.0 6.5 5.5 2.5 

*Depth in feet to bottom of loose/soft soils. 
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Natural Moisture Content, Percent 

Depth, feet B1 B2 B3 B4 B5 B6 B7 B8 

1 12.6 7.6 4.2 9.3 12.3 10.5 19.1 21.9 

3 10.2 7.9 11.5 13.8 24.5* 12.4 21.8 18.4 

6 11.9* 7.6* 3.7 7.5  23.9  15.9 

8 4.4   10.4* 9.2 11.3 11.5 15.9 

11 11.8   10.7   10.4 10.4 

*Approximate, from hydrometer test sample preparation. 

 
 

SOIL TEXTURE 

Sample B1-S3 B2-S4 B4-S4 B5-S2 

Depth 6 feet 8 feet 8 feet 3 feet 

USCS Class  SC-SM SM SM CL 

Particle Size Analysis 

Sieve Size mm Percent Passing by Weight 

¾” 19.0 92 100 100 100 

#4 4.75 76 66 69 91 

#10 2.00 64 48 55 82 

#40 0.425 48 32 38 72 

#200 0.075 33 23 21 58 

Hydrometer 

0.050 28 20 17 50 

0.005 7 7 5 12 

0.002 2 2 1 2 

Atterberg Limits 

Liquid Limit 19 - - 27 

Plastic Limit 13 - - 19 

Plasticity Index 6 - - 8 

 
  
The Standard Penetration Test results (blow counts) in borings B1, B2 and B3 (existing parking lot) 

indicated medium-dense soils within thirty inches of the surface, then medium-dense to very dense soils 

and weathered rock, until refusal on bedrock. Boring B4, east of the existing parking lot, was similar, with 

slightly loose soils extended to 3.5 feet depth. At the proposed west building corner boring B5 encountered 

about 4.5 feet of soft, wet soils. At the north end of the proposed retaining wall, boring B8 encountered 2.5 

feet of soft soil, then stiff soils to about nine feet, where the soils became medium-dense. The other three 

borings encountered five to 6.5 feet of soft and loose soils over medium-dense to very dense soils. 

 

Hand penetrometer tests were performed on several of the samples; these tests can only be performed on 

relatively undisturbed samples containing little or no gravel. The two samples from borings B1 and B4 had 

test values of 7 ksf to 10 ksf, consistent with the medium-dense to dense conditions indicated by the SPT 

blow counts of seventeen and forty for these samples. The rest of the results ranged from 1.7 to 3.2 ksf; 

these samples had blow counts of two, five and twelve (soft, firm and stiff,) and were wet. 

 

The moisture contents of the samples were generally moderate to low, even for the samples that were 

visually wet, consistent with well-consolidated conditions in well-graded, predominately inorganic soils; 
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the second-highest test result of 24% (boring B6 at 6ft depth, ) however, did contain some topsoil and fine 

roots. The samples from one foot depth in borings B6, B7 and B8 also contained minor fine roots; their 

moisture contents were 11%, 19% and 22%. The highest test result (boring B5 at 3ft, 25%,) was in wet sandy 

clay. Soils with moisture contents greater than forty percent tend to be poorly consolidated and weak, and 

will usually affect the seismic site classification, when they are present. 

 

The particle size analyses and Atterberg Limits tests were performed on representative soil samples from 

the borings; these samples were all glacial till. The percent gravel, sand and fines (silt and clay) are 

summarized below, based on the USCS classification system. Note that the split-spoon sampling method 

which was used to collect the samples excludes particles that are medium gravel-size or larger. The gravel 

fraction may be under-represented; cobbles and boulders are also present in some of the soils but are not 

represented by the tests.  

 

Sample B1-S3 B2-S4 B4-S4 B5-S2 

Depth 6 feet 8 feet 8 feet 3 feet 

USCS Class  SC-SM SM SM CL 

Gravel, % 24 34 31 9 

Sand, % 44 43 48 33 

Silt and Clay, % 33 23 21 58 

 

The Atterberg Limits tests indicates that, in the more clayey soil layers, the fine fraction of is lean clay or 

silty clay, which will tend to be somewhat sensitive to moisture changes, but which is unlikely to exhibit 

significant shrink-swell behavior; soils with a plasticity index of fifteen or higher are classified as 

potentially expansive. Many samples had a fine fraction which was classified as silt; in some layers the silt 

was cohesive and in others it was cohesionless, making it more susceptible to erosion, but also easier to dry 

when being conditioned for reuse as fill. 

 

 

2.2. Subsurface Profile and Summary of Soil Conditions 
Subsurface conditions encountered in the borings are described in the boring logs and are summarized in 

the drawing attached to this report. The borings and available information indicate that native soil is 

present at or near the surface in the proposed building area, while some shallow fill is present near the east 

building corner and along the line of the proposed retaining wall, where it was probably pushed over the 

edge of the bank during construction of the existing facility.  In most areas the shallow, frost-affected soils 

were somewhat loose, but this loose zone extended to no more than thirty inches depth in the three borings 

in the existing parking area, which covers most of the proposed building location. It was about 42 inches 

deep in the lawn area east of the parking lot and about five feet deep at the west building corner. The soft 

zone was generally thicker along and near the line of the proposed retaining wall.  

 

The native soils encountered in the borings consisted mostly of layered glacial till, composed of gravelly 

silty clayey sand, sandy clay, and gravelly silty sand. The bottom of the till tended to be shaley, with 

occasional cobbles and boulders of weathered shale, changing to weathered in-situ bedrock, with relatively 

hard rock encountered at depths of nine to fifteen feet. Within the till were some layers of pond- or stream-

deposited soils, including sandy silty clay, sandy clay, sandy silt and silty clayey sand. The fill materials 

were similar in composition to the native soils and probably originated on-site.  
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The soils were generally softer along the line of the proposed retaining wall, on the slope descending 

toward the wetland. This area has been affected by soil creep as well as by frost, and minor fill is present. 

Minor topsoil was noted at five feet depth in boring B6, near the south end of the wall; this was about three 

feet below original grade, and the topsoil may have been mixed in by natural action, such as when a tree 

fell over. 

 

Two cores were drilled in the bedrock, which was composed of gray siltstone with little fine sandstone, 

trace shale. Both the sandstone and the siltstone were hard, with sharp blows required to fracture short 

sections of the rock which were placed in a longitudinal core splitter.  

 

Most of the soils were in a wet or very moist condition. Boring B3, near the center of the parking lot, was 

the only location were the soils were moist, with no very moist or wet zones; the top of weathered bedrock 

was also highest at this location. The weathered rock has relatively high hydraulic conductivity. In the fresh 

bedrock most of the joints are very fine and tight, with a few faults or fractured zones which probably act 

as the conduit for most of the deeper groundwater. Most of the project site is flat, with no storm drains, 

and groundwater is inferred to move from east to west, toward the wetland.  

 

  

PHOTO 3. View facing northeast toward the existing 
Town Hall, with the drill rig in the vicinity of boring B2, 
near the center of the proposed building. Photo taken 
May 7, 2024. 
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3. EVALUATION 
 

3.1. Subgrade Preparation 

The investigation indicates that the subgrade conditions throughout the proposed building area are 

suitable for the use of shallow spread footing foundations and slabs-on-grade, subject to performing the 

required subgrade preparation operations, as described below. Conditions are also suitable for construction 

of the proposed segmental retaining wall. For the retaining wall, the requirements described below for 

subgrade preparation in foundation areas apply to the zone supporting the wall facing units, and 

requirements for the slab areas apply to the reinforced zone behind the wall, if a geogrid-reinforced wall is 

constructed. 

 

Remove all existing pavement, utilities, topsoil, soft subsoil, stumps and large roots and similar items from 

the subgrade in all foundation and slab areas. Remove existing slabs and foundations, if encountered,  in 

their entirety from below new foundation areas, and to at least twenty-four inches below bottom-of-slab in 

slab-on-grade areas, and as needed to prevent interference with the new construction. Remove 

uncontrolled fill in its entirety from below new foundation areas and from below slab-on-grade areas unless 

otherwise approved by the Engineer.  

 

Excavate to the design subgrade elevation, or deeper if required to reach suitable subgrade soils, which 

shall be undisturbed native soils, free from topsoil, fine organics and root masses. The subgrade shall have 

a stiff/ medium-dense or harder consistency. Dewatering and draining of the excavations are expected to 

be required to some extent during and after excavation. Some over-excavation is expected to be required 

near the west building corner, to reach suitable soils.  

 

In the proposed retaining wall area, wet conditions and soft to stiff clayey soils are expected to be present 

at the anticipated wall subgrade elevation. Unless the conditions are seasonally dry, the subgrade soils in 

this area will need to be allowed to drain and stiffen prior to placing the base course fill for the wall. A 

layer of woven drainage geotextile or of geogrid may be installed between the base course and the native 

soils to improve stability during construction. Some uncontrolled fill is also present in the retaining wall 

area; minor over-excavation may be required in some areas to reach suitable undisturbed subgrade soils. 

 

Trim to the required subgrade elevation using excavation methods that minimize disturbance of the final 

soil surface. Compact the surface as needed to consolidate any soil that was loosened during excavation. 

Remove any pockets or small zones of unsuitable materials that are encountered, and replace them with 

controlled compacted fill. Contact the Engineer prior to performing any significant extra excavation. Where 

old foundations, stumps or boulders are removed, or where other over-excavation work is performed to 

prepare subgrade areas, the sides of the excavation shall be trimmed back to stable soil as each lift of backfill 

is placed. Where deficient soil is removed from below footing locations, the remediated area shall extend 

at least one foot out from the footing per foot of depth (1 to 1 splay.)  

 

When excavating weathered bedrock, fracture and loosen the rock to a depth of approximately six to twelve 

inches below the design subgrade elevation, to permit fine-grading and to eliminate hard points in contact 

with the bottoms of footings or slabs. Thoroughly compact the fractured rock. If hard bedrock is present, 

over-excavate the rock by six to twelve inches and replace it with compacted granular site-borrow soil or 

Structural Fill, to act as a cushioning layer and as a leveling course for concrete forms.  
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If fine-grained native soil is present at the bearing elevation, a layer up to four inches thick of Structural 

Fill or equivalent site-borrow soil may be placed in the footing bottom to protect the soil surface, after 

properly preparing the surface to a level and stable condition. This layer shall be thoroughly compacted 

with a vibratory plate tamper or roller, and its surface shall not extend above the design bearing elevation.  

Footings may bear directly on the prepared soil or rock subgrade, or on controlled compacted fill placed 

over the subgrade. Footing bearing surfaces shall be free from frost, mud and loose soil or standing water, 

when concrete is placed. Rock surfaces should be thoroughly moistened prior to placing concrete. 

 

 

 

3.2. Excavation  

The borings indicate that the existing fill and native soils may be excavated using conventional heavy 

equipment, such as tracked excavators and bulldozers. Backhoes and mini-excavators should be suitable 

for the excavation of shallow trenches. Little or no excavation of hard rock is expected within the building 

areas, but some weathered rock may be encountered; it is expected that a large excavator or bulldozer will 

be able to remove the weathered rock, but breaking with a hydraulic hoe-ram may be required if a hard 

layer is encountered. Refer to the Subgrade Preparation section of this report for additional requirements. 

 

The investigation indicates that the soils which will be encountered in the building area excavations are 

likely to predominately be OSHA Type A, requiring a minimum slope of 0.75-to-1 in shallow excavations, 

with benching permitted. Some looser soils are present in the proposed retaining wall area, and 1:1 or 1.5:1 

slopes may be required there. In most locations the groundwater will need to drain from the soils prior to 

final trimming of the cut. Soil types and excavation requirements must be confirmed by a qualified 

representative of the Contractor during construction.  

 

No shoring of excavations should be required, as there appears to be sufficient clearance around the 

anticipated work areas to allow the use of conventional excavation slopes. Trench boxes or other temporary 

shoring will be required for work in deep trenches and may be required when excavating trenches in wet 

areas, regardless of depth. The design of any necessary shoring or other support-of-excavation is the 

responsibility of the Contractor and is not included in this report. 

 

Groundwater seepage rates in the building and wall excavations are expected to be slow, but will likely be 

persistent, at least during wet seasons. There may also be some initial short-term drainage of greater 

volume from zones of perched water. Groundwater seepage and stormwater should be removed promptly 

from the excavations, and the groundwater elevation should be maintained at a depth of at least one foot 

below the soil surface in active construction areas. When dewatering flooded excavations, the water level 

should be drawn down at a controlled rate to minimize sloughing, allowing the water to drain from the 

soil in the sides of the excavation. Gravity drainage and conventional shallow sump pits installed in the 

excavations should be adequate for the control of groundwater seepage during construction. 
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3.3. Fill Materials and CLSM 

All fill placed below foundations and slabs shall consist of Structural Fill or suitable site-borrow soil, as 

described below, or shall be other imported fill of a quality at least equal to that of the site-borrow fill.  

 

Some of the soils excavated from the site are expected to be of suitable quality for re-use as fill and backfill 

for foundations, slabs and pavement areas. Exclude topsoil and wet, organic or otherwise deficient soils 

from the borrow fill, which should be blended as much as practical, to produce a uniformly compactible 

product. The site-borrow soils will likely require some require drying prior to compaction. Boulders and 

large cobbles must be removed from the borrow fill. Clumps of clayey soil should be excluded from the fill, 

but if included they must be thoroughly broken up and mixed in. Weathered rock and hard rock excavated 

from the site may also be used as fill. 

 

Structural Fill, if imported for use below foundations and slabs, shall be good-quality bank-run sand and 

gravel or crushed stone, and should be a well-graded product complying with the gradation limits below. 

Structural Fill may also be used as foundation backfill. Structure Fill HD (Heavy Duty) should be used in 

areas to be protected from heavy construction traffic and where subgrade stabilization is needed. Structure 

Fill HD and NFS (non-frost susceptible) provide enhanced drainage; they are suitable for use as fill for 

frost-protected shallow foundations and for placement during winter conditions. 

 
Structural Fill Materials 

Sieve Size Percent Passing by Weight 

Inch mm Structure Fill Fine Structure Fill Structure Fill NFS Structure Fill HD 

4” 100 100 100 100 100 

1½” 37.5 70-100 100 70-100 50-95 

#4 4.75 30-80 80-100 30-80 20-50 

#40 0.425 5-45 15-45 5-40 5-25 

#200 0.075 0-25 0-20 0-10 0-8 

Plasticity Index 7 max. 7 max. Non-plastic Non-plastic 

 

All fill materials shall be composed of sound, durable particles, shall be free from frost or snow, garbage, 

construction debris or other deleterious material, and shall be substantially free from organic matter and 

roots. Imported fill materials shall be obtained only from licensed or otherwise approved sources. Recycled 

crushed concrete and masonry may be acceptable for some applications above the water table, subject to 

approval by the Designer of Record. Fill shall not be placed over frozen or unstable soil, unless approved 

by the Engineer.  

 

CLSM (Controlled Low-Strength Material, aka flowable fill,) may be used under footings and foundations 

when specifically approved by the Engineer, and may also be used to backfill trenches or other excavations, 

typically where rapid fill placement is required, fill areas are narrow, or the use of conventional compaction 

methods is not practical. For support of footings, a CLSM mix consisting of sand, cement and water, with 

a 56-day compressive strength of 75 to 200 psi, is appropriate. CLSM may produce high fluid pressures 

during placement, and caution must be used for placements against foundation walls, near unbraced cuts, 

etc. Pipes or tanks can also float if not properly restrained during placement. CLSM should not be placed 

against unprotected aluminum; CLSM containing flyash should not be used in contact with cast iron or 

ductile iron. Hardened CLSM masses may also adversely affect groundwater flow, possibly causing 

erosion under or along the CLSM, particularly in sloping trenches. 
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Other Fill Materials: 

- Crushed stone base course for slabs-on-grade should consist of ASTM C33 #56 or #57 stone (⅜- to 

¾-inch size,) or as required by the slab system design. 

- Crushed stone or gravel for footing drains should consist of ASTM C33 #5, #56 or #57 stone (¾-

inch or ⅜-¾-inch size.) 

- Well-graded granular subbase material (NYSDOT Item 733-04 ‘Item 4’ or similar) should be used 

under sidewalks and exterior slabs. 

 

 

3.4. Fill Placement and Compaction 

Soil surfaces, including the surface of the subgrade and of previously-placed fill materials, shall be 

prepared to a stiff and essentially unyielding condition prior to placing each new lift of fill. Bedrock 

surfaces to receive fill shall be free from voids or loose areas and the rock surface shall be free from large 

loose pieces of stone. Use mid-size equipment to compact the site-borrow fill or similar materials. Vibratory 

trench rollers, and single-drum soil rollers with a nominal size of three to five tons, should be appropriate 

for the observed site conditions. Larger rollers may be used when compacting well-graded granular fill 

over essentially unyielding surfaces. In areas with limited access, vibratory plate tampers or jumping-jack 

tampers may be used. Avoid over-compacting the shallow soils in landscaped areas. 

 

Fill shall be placed in controlled lifts, with each lift compacted to the required density at a moisture content 

close to optimum moisture, as determined by ASTM D1557. When the moisture content of fill which will 

support footings or slabs is within two percent of optimum, fill may be placed in lifts with compacted 

thicknesses of up to eight inches. If the moisture content is two to 2.5 percent from optimum, reduce the 

maximum thickness to six inches, and if it is more than 2.5 percent from optimum, discontinue compaction. 

In roadway, embankment and other non-structural locations, fill may be placed in lifts with a compacted 

thickness of up to twelve inches when the moisture content of the fill is within two percent of optimum, 

and up to eight inches thick when it is two to 2.5 percent from optimum. Use a reduced lift thickness if 

required to obtain the specified percent compaction and when using small compaction equipment.  

 

When placing fill during winter weather, use Structure Fill NFS or HD, or similar fill material containing 

less than ten percent non-plastic fines. Fill produced from natural sand and gravel is preferable to crushed 

stone or concrete fill for winter work, for ease of compaction. Compact the fill with a maximum lift 

thickness of six inches and do not compact fill whose moisture content is more than two percent above or 

below optimum. Do not place or compact fill when the air temperature is less than 25oF. Do not place frozen 

fill materials. 

 

Where fill will be placed against slopes, bench the fill into the slope to create a stair-step interface, for 

improved stability and groundwater control. Lightly scarify the surface of the existing soil prior to placing 

the fill, and key the fill into the subgrade at the toe of the slope. When the fill is more than five feet high 

against a slope of twenty percent or more, the key should be at least two feet deep and ten feet wide. 

 

Backfill placed against foundation walls should be compacted with trench rollers or with similar equipment 

which will not produce damaging stresses on the wall. Place backfill equally on opposite sides of the 
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foundation unless otherwise indicated by the specifications or drawings. Foundation walls acting as 

retaining walls should be braced (i.e. by installation of the floor framing) before placing backfill, unless 

otherwise indicated on the drawings or approved by the Engineer. 

 

Open-graded stone base course material for slabs-on-grade should be graded level and seated with one or 

more compaction passes, to help resist displacement during slab area preparation and concrete placement.  

 

Compact each lift of fill supporting slabs or foundations with at least six one-way compaction passes, even 

if passing test results are obtained with fewer passes. Each compaction pass shall be made at a slow walking 

speed (less than four feet per second,) and the equipment shall pass completely over all areas of the fill. Fill 

materials shall be compacted to at least the following percentage of the ASTM D1557 maximum dry density. 

For coarse-graded fill materials with more than thirty percent retained on the ¾-inch sieve, the ASTM 

D4253 Maximum Index Density test may be substituted for the D1557 test. 

 

Location Percent Compaction 

Below Footings, Foundations, Slabs and Structures 95% minimum 

Embankment Fill for Paved Areas 92% minimum 

Exterior Foundation Backfill in Landscaped Areas 90% minimum 

 

 

3.5. Testing 

The subgrade shall be inspected to verify that it has been prepared in conformance with the requirements 

of this report, prior to placing fill or foundations. Recommended test procedures and frequencies are 

provided below. 

 

PROOF-ROLLING: Proof-rolling of the prepared subgrade soil is not required, but may be performed to 

determine the limits of a soft area. Use an appropriately–sized vehicle, to avoid damaging wet and/or fine-

grained, but otherwise acceptable soils. Observe the effects of the moving vehicle; if the soil exhibits 

excessive deflection, rutting or cracking, additional excavation or drying of the subgrade may be required. 

 

BEARING CAPACITY: The prepared subgrade surface throughout the foundation and slab areas and the 

retaining area shall be probed thoroughly to check for soft spots. The foundation subgrade shall be in a 

dense and unyielding condition, substantially free from soft areas and/or loose material. If these conditions 

are not encountered at the bearing elevation, testing shall be performed with a Static Cone Penetrometer 

or equivalent device in foundation bearing areas. If the design bearing capacity is not indicated within three 

inches of the bearing surface, the soil conditions shall be corrected and/or, if approved by the Engineer, 

the footing depth may be increased to reach acceptable soil. The slab subgrade areas shall be densely 

consolidated and sufficiently stiff to prevent rutting or displacement during slab base course and concrete 

placement operations. Where weathered or fractured rock is present at the bearing elevation, it shall be 

visually inspected to verify that it is generally level and free from accumulations of loose material, and that 

in areas where it is fractured, the fractured mass is in a dense and stable condition, free from large open 

voids. 

 

COMPACTION TESTING: Compaction testing shall be performed for each lift of fill supporting 

foundations, with testing performed while the work is in progress. Testing is also recommended for the fill 
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supporting slabs or pavement, for exterior backfill and for fill placed in embankments. Compaction testing 

is recommended for all retaining wall construction, with requirements to be determined by the wall 

designer. Compaction tests of fill and backfill supporting foundations and slabs should be performed in at 

least one location per 50 linear feet or per 1000 square feet of fill surface, per lift. At least one test per 100 

linear feet or per 2500 square feet should be performed for each lift of fill in embankment, roadway and 

other non-structural areas. Compaction tests should be performed with a nuclear moisture-density gauge, 

per ASTM Test Method D6938, unless otherwise approved. Required percent compaction values are 

provided above. 

 

CLSM: When flowable fill is used to support footings or foundations, at least one set of three 6x12-inch test 

cylinders shall be cast from each day’s placement, per ASTM D4832. Test the cylinders for unit weight and 

for compliance with the specified strength requirements. Cast additional cylinders if early tests are needed.  

 
 
3.6. Geosynthetic Materials  

Geosynthetic materials are expected to be used for reinforcement and drainage applications at the site on 

an as-needed basis, or where required by Code, such as for footing drains. Geosynthetic materials shall be 

installed over a smooth and evenly shaped subgrade, to avoid ‘tenting’ of the material over voids or high 

points. The geosynthetic shall be installed substantially free from wrinkles, and fill material shall be placed 

and spread in a manner which pushes out the wrinkles, but which does not otherwise displace the 

geosynthetic material. Vehicles shall not drive on the exposed geosynthetics. Woven reinforcement 

geotextiles will usually act as an infiltration barrier when installed in a continuous horizontal layer, and 

non-woven separation geotextile may also work as a barrier; this may or may not be desirable, depending 

on the installation location and conditions, and should be considered when specifying or using these 

products. The following material types are recommended for use in the anticipated construction conditions. 

 

Drainage Separation: For footing drains and similar applications, a woven drainage geotextile with at least 

4% open area, with an apparent opening size of 0.21mm (#70) or smaller, should be installed around the 

open-graded drainage stone. Non-woven geotextiles are not recommended for use in this application, due 

to the presence of fine particles in the native soil that will tend to clog the fabric. If stone drains are installed 

in areas of fine sand or cohesionless silt, provide a zone of clean sand at least three inches thick between 

the geotextile and the soil. 

 

Subgrade Reinforcement: Typically, a woven reinforcing geotextile with a grab tensile strength of at least 

200 pounds should be used where needed to improve the stability of soft subgrade soils. Geogrids should 

be used for non-horizontal applications, such as on sloping roadways. High-strength woven drainage 

geotextile or geogrid should be used where free vertical drainage is desired. A minimum of twelve inches 

of granular fill cover is typically required to fully mobilize the strength of the reinforcing geosynthetic.  

 

Subgrade Separation: Where fines from the subgrade may infiltrate into an overlying granular layer, and 

strengthening of the subgrade and some vertical drainage is desirable, a non-woven geotextile should be 

installed between the two materials. A four-ounce nominal weight fabric is suitable for light- to moderate-

duty applications; heavier fabric should be used where it will be subjected to heavy traffic, especially if it 

is placed in contact with very coarse-graded materials.  
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4. DESIGN VALUES AND RECOMMENDATIONS 

 

Soil engineering properties and recommendations for design are provided in this section; additional 

important design considerations are also discussed in the other sections of this report. The design values 

assume that the building will be supported by a conventional spread footing foundation with slab-on-grade 

floor, as described in the previous sections, and will be provided with proper drainage.  Additional design 

values for the proposed segmental retaining wall are also provided below. 

 

4.1. Bearing Capacity and Soil Pressure - Building 

 

Allowable Bearing Capacity, qa 

Footings bearing at least 42 inches below finished grade, with a 
minimum width of 12 inches 

3000 psf 

Footings bearing at least 24 inches below finished grade, with a 

minimum width of 24 inches 
3000 psf 

Minor Footings bearing at least 12 inches below finished grade, with a 
minimum width of 12 inches 

1500 psf 

 
Soil Properties Native Soils 

Weathered 
Bedrock 

Soil Moist Density, γ, lbs/cu ft 130 150 

Effective Internal Angle of Friction, ∅ 32º 36º 

Coefficient of Active Earth Pressure, ka 0.31 0.26 

Coefficient of Passive Earth Pressure, kp 3.25 3.85 

Coefficient of At-Rest Earth Pressure, ko 0.47 0.41 

Lateral Bearing Capacity (psf per ft below grade) 210 290 

Coefficient of Friction (vs. concrete) 
0.35 rough 

0.30 formed 
0.55 rough 

0.40 formed 

Modulus of Subgrade Reaction, k, psi per inch 225 500 

 

Footings subject to frost shall bear at least 42 inches below finished grade, or shall be otherwise protected 

from frost. Footings not exposed to frost, or bearing on non-frost susceptible subgrade materials, shall bear 

at least one foot below finished grade. Bearing elevations of footings shall be established such that a line 

drawn between the bottoms of two adjacent footings is not steeper than 30 degrees between the closest 

points on the footings. (Slope of 1 vertical to 1.75 horizontal.)  

 

Settlement of the building foundation elements, over the time span from the completion of foundation 

construction to the completion and normal occupancy of the building, is expected to be one half inch or 

less in the well-consolidated soils at this site. The settlement is expected to reach completion moderately 

quickly, with little or no additional long-term settlement of the native soils or controlled fills, when 

prepared in conformance with the recommendations of this report. Up to one inch of settlement and ¾-

inch of differential settlement should be assumed for design purposes. No measurable settlement is 

expected where foundations bear on rock. If fill is placed below footings, an additional quarter inch of 

settlement should be expected per five feet of fill thickness.  
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If encountered above the design bearing depth, undisturbed bedrock and rock that has been fractured by 

excavation are non-frost-susceptible subgrade materials, and frost-protected shallow footings, as specified 

in ASCE 32, may bear on rock at depths as shallow as twelve inches when the required vertical foundation 

wall insulation is also provided.  Where footing depths are reduced, pinning to rock may be required if the 

footing will be subjected to significant uplift or lateral forces. These installation conditions must be 

reviewed and approved on a case-by-case basis. 

 

 

4.2. Bearing Capacity and Soil Pressure – Retaining Wall 

An allowable bearing capacity of 2000 psf is recommended for design of the proposed segmental retaining 

wall. This value uses a safety factor of two, and is based on distribution of the wall load to the native soils 

by a (minimum) 36-inch wide granular base pad at a depth of 18 inches below finished grade. The 

properties of the retained soils, the deeper soils and the weathered bedrock should be taken from the values 

cited for Native Soils in the table above. For analysis of the foundation soils supporting the wall, a moist 

density of 130 pcf and an internal friction angle of 30º should be used for the soils to a depth of five feet 

below grade.  

 

 

4.3. Control of Groundwater and Soil Gases 

Minor groundwater seepage should be expected in excavations and below-grade areas during and after 

construction. It is understood that the building will not have a basement and that the first-floor slab will be 

entirely above grade. Adequate drainage must be provided to maintain the groundwater at an elevation 

below the slab base course; footing drains may be helpful, but are not required by Code for the above-grade 

slab conditions, and the site drainage may be used to provide the required groundwater control near the 

building. The proposed segmental retaining wall should be constructed on a granular base course, with a 

drainage zone provided behind the face of the wall. The retained soil should be allowed to drain freely, 

either through the use of clean granular fill behind the wall or by installing an underdrain at the rear toe of 

the wall backfill zone.  Construction dewatering is discussed elsewhere in this report. For the completed 

construction, the elevations shown on the plans indicate that groundwater drainage conveyed from the 

vicinity of both the building and the retaining wall should be able to discharge by gravity.  

 

Soil gases that may impact the structure are water vapor and radon. The interior spaces can be protected 

from these gases by providing conventional moisture protection of the floor slabs, and by sealing all slab 

and wall-to-slab joints, concrete cracks, pipe penetrations and other openings, as well as by designing 

against negative-pressure conditions caused by excessive ventilation and/or by the operation of boilers or 

other equipment. If an open-graded base course is used under the slab, a passive or powered vapor 

mitigation system using small-diameter PVC pipes can be included, or can be added retroactively if needed 

to vent excess soil gases to the atmosphere. The potential for these gases to adversely impact the use of the 

building is estimated to be low, if these practices are used, and normal interior ventilation is provided. 
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4.4. Seismic and Expansive Properties 

 

Seismic Design Values: The Seismic Site Class and Seismic Design Category for the proposed construction 

were determined per section 1613 of the New York State Building Code and ASCE 7-16. Seismic values for 

the site were obtained from the current database maintained by the Applied Technology Council, Redwood 

City, Cal., and are consistent with the published maps in the Building Code. The design values are provided 

in the table below. 

 

The Seismic Site Class is based on the conditions in the upper 100 feet of the subsurface. In the building 

area there is approximately twelve feet of soil and weathered rock with an average SPT N-value of 43 

(dense,) over sedimentary bedrock. In the ten-foot core from boring B1 the rock was fresh and moderately 

weathered; in the five-foot core from boring B5, the rock was slightly weathered and highly fractured, but 

was changing to fresh, moderately-fractured bedrock toward the bottom of the core. This bedrock is 

estimated to have a seismic shear wave velocity greater than 2500 ft/sec, based on information from the 

USGS database and from studies of similar bedrock. The bedrock properties govern the seismic site 

classification, which is Class B, Rock.  

 

Occupancy Category IV – Essential Facilities 

Seismic Site Class B – Rock 

IBC Seismic Design Category SDC - A 
 

Maximum Acceleration, MCER 
0.2 sec  SS 
1.0 sec  S1 

0.216 g 
0.055 g 

Site-modified Spectral Acceleration Value 
0.2 sec  SMS 
1.0 sec  SM1 

0.195 g 
0.044 g 

Numeric Design Value 
0.2 sec  SDS 
1.0 sec  SD1 

0.130 g 
0.030 g 

Peak Ground Acceleration, PGA  MCEG 0.124 g 

Factored uniform-hazard spectral acceleration 
Probability of exceedance 2% in 50 years 

0.2 sec  SSUH 
1.0 sec  S1UH 

0.229 g 
0.060 g 

 

The seismic design values are based on the “risk adjusted maximum probable earthquake.” These are not 

the maximum values that could occur, they are values that are not likely to be exceeded during the service 

life of a typical structure. 

 

Liquefaction Potential and Slope Stability: The soils encountered in the investigation have very low 

liquefaction susceptibility. Liquefaction is typically associated with thick deposits of loose poorly-graded 

sand situated below the water table, and may also occur in loose, poorly-graded gravel or cohesionless silt. 

A similar phenomenon, cyclic softening, can occur in saturated soft clays. Those soils are also prone to 

shifting or spreading during seismic events when they are situated near a slope, even if the slope is gentle. 

The soils encountered in the borings have textures, drainage conditions, locations and/or sufficient 

consolidation (density) to resist liquefaction or unusual movement during the design seismic event. No 

special mitigation measures are required.  

 

The subsurface data was evaluated to confirm the above qualitative assessment, using the methods 

presented in NYSDOT Geotechnical Design Procedure GDP-9, ‘Liquefaction Potential of Cohesionless 
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Soils,’ which predicts a soil’s potential to liquefy during a seismic event, based on the soil’s texture and 

depth, the SPT blow counts and the Design Earthquake magnitude. The 0.2 sec SDS value noted above was 

used as the seismic acceleration value. The lowest blow count (N) values in the proposed building and 

retaining wall areas were taken at each depth and their N1-60 values were calculated per the GDP-9 

procedure, which modifies the N value based on the testing conditions and the depth. The minimum N1-

60 values for each depth were then plotted versus the cyclic stress ratio (CSR, indicating seismic intensity,) 

as shown in the graphs below. The points are labeled with their depths and they are connected in order by 

the line.  

 

Values plotting to the right of the red line indicate that the soil is sufficiently dense that it is unlikely to 

liquefy during the design-magnitude earthquake, even if it has the most liquefaction-susceptible texture, 

one with less than five percent silt and clay. Soils containing 35% silt and clay are unlikely to liquefy even 

if they are slightly less dense, as indicated by the purple line. In the building area all of the minimum test 

results plotted in the ‘liquefaction unlikely’ region of the graph. In the retaining wall area the only value 

plotting in the liquefaction-susceptible zone was from one foot depth, in loose fill which will be remediated 

by the construction activity. The results of the numerical analysis support the classification of the soils as 

unlikely to experience liquefaction. 
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The proposed retaining wall will be built on an existing slope. This may require an increased depth of 

embedment for the wall base in order to meet global stability requirements, but does not present any special 

seismic concerns. Properly designed and constructed segmental retaining walls will typically experience 

some deformation during a major seismic event, but are unlikely to fail, unless the deformation ruptures 

utilities in the retained soil. 

 

Expansive Soils and Frost Heave: The soils encountered in the investigation have a very low potential for 

expansion due to shrinking and swelling resulting from moisture changes. This behavior is typically 

associated with high-plasticity silt and clay soils. Physical testing and qualitative examination indicate that 

the properties of the in-situ soils do not meet the criteria for potentially expansive soils as defined in section 

1803.5.3 of the Code. No mitigation measures are required. The on-site soils are moderately to highly 

susceptible to frost heave. Frost heave can be minimized by providing good drainage and by thoroughly 

compacting the soil. Well-graded granular fill should be used in areas where frost heave could result in 

damage.  

 

 
 
5. NOTES AND LIMITATIONS 

Please see the attached pages for additional information. Subsurface conditions encountered during 

construction shall be compared to the soil boring logs and this report; any significant variations from 

anticipated conditions must be evaluated for their effect on the design. This report summarizes the results 

of a limited investigation and does not purport to predict every variation in subsurface conditions. 

Elevations, slopes, contours, project layout and similar or related data provided in this report were 

interpreted from the drawings, from field data or from other information which was provided, unless 

otherwise noted. 

 

This geotechnical investigation was conducted to evaluate the engineering properties of the soils at the site, 

to aid in the design and construction of the proposed work. The investigation did not include evaluation 

of the potential effects of the proposed construction on other properties, nor did it include inspection of, or 

sampling for, items of environmental concern such as the presence of soil contaminants or of regulated 

wetlands, and did not include review of local zoning regulations, codes, floodplain boundaries or similar 

matters, unless specifically referenced in the report. This investigation was conducted solely for the use of 

the Client, the Client’s Project Designers and Agents and the Authorities Having Jurisdiction; this report 

should not be used by others, nor for any use other than its stated purpose, without contacting the Engineer. 

Any such use is solely at the user’s risk. 

 

  
 
                                         June 13, 2024 

 

 

 

Prepared by Kevin L. Patton, P.E.   
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The USCS (Unified Soil Classification System) was used to classify the soils in this report. The USCS is described in 

ASTM D2487 (laboratory test method) and D2488 (visual-manual method.) The USCS classification gives a ‘Group 

Symbol’ and ‘Group Name’ based on particle size distribution (gradation,) clay properties (Atterberg Limits) and basic 

composition (mineral or organic.) 

USCS Soil Classes 

Soils with less than 5% passing the #200 sieve: 

GW, GP, SW, SP – Well-graded gravel, Poorly-graded gravel, Well-graded sand, Poorly-graded sand. 

Soils with 12% to 50% passing the #200 sieve: 

GC, GM, GC-GM, SC, SM, SC-SM – Clayey gravel, Silty gravel, Silty clayey gravel, Clayey sand, Silty sand, Silty 

clayey sand. 

Soils with 5% to 12% passing the #200 sieve use a dual symbol, such as SW-SC (Clayey well-graded sand.) 

Soils with more than 50% passing the #200 sieve: 

CL-ML, ML, CL, MH, CH, OL, OH – Silty clay, Silt, Lean clay, Elastic silt, Fat clay, Organic silt, Organic clay. 

Highly organic soils:  

PT – Peat.  

The soil group name is modified with the term ‘with sand’ or ‘with gravel’ added if the soil contains more than 15% of 

these materials; clays and silts with 30% or more plus-#200 material are described as ‘sandy’ or ‘gravelly’ (whichever is 

predominate.) Examples – GM, Silty gravel with sand; CL, Gravelly lean clay. 

Particle size Fine- and Coarse-grained Soils Atterberg Limits 

>12” (300mm) Boulders The USCS classification applies to the 

material smaller than the 3-inch sieve.  

 

‘Fine-Grained Soils’ (silts and clays) 

have more than 50% passing the #200 

sieve and are classified by their 

Atterberg Limits. 

 

‘Coarse-Grained Soils’ (sands and 

gravels) have less than 50% passing the 

#200 sieve. When more than 50% of the 

plus-200 material is retained on the #4 

sieve the general soil type is gravel, and 

if more than 50% is finer than the #4 

sieve, it is sand. 

 

Clean coarse-grained soils are classified 

as well-graded (Classes GW, SW) or 

poorly-graded (GP, SP.) Well-graded 

soils have a wider range of sizes and are 

typically more stable. Poorly-graded 

soils are usually more permeable. 

Test is performed on the clay, silt 

and fine sand fraction of the soil: 

Liquid Limit (LL) – moisture content 

(%) at which soil becomes very soft. 

Plastic Limit (PL) – moisture content 

at which soil crumbles. 

Plasticity Index (PI) = LL minus PL 

 

Higher PI values may indicate 

reduced permeability and increased 

drying shrinkage. 

 

LL > 50 indicates soil with a higher 

potential to shrink and swell due to 

changing moisture content. 

 

Silts have lower PI values, and 

behave like very fine sand; most silts 

also contain some clay. Behavior of 

clays is partly controlled by 

electrochemical forces and varies 

among the several clay minerals. 

12” to 3” (300-75mm) Cobbles 

3” to #4 (75-4.75mm) Gravel 

#4 to #200 (4.75-0.075mm) Sand 

<#200 (0.075mm) Silt & Clay 

Organic Soils 

Highly organic soils such as peat are 

visually classified. Partly organic 

soils, with a mix of organic and 

mineral matter, are classified visually 

and by Atterberg Limits tests. 

Moisture Content 

Moisture is visually estimated and 

samples are usually tested. Soil 

moisture capacity varies with texture 

and compaction. 
 

Typical examples: 

GW, moist at 3%, saturated at 9% 

SP, moist at 6%, saturated at 20%. 

CL, moist at 12%, saturated at 33%. 

Color Relative Quantities USDA Soil Classification 

Soil color sometimes indicates 

groundwater conditions, with 

subdued colors below the water table 

and mottled (mixed) colors in the 

zone of seasonal water table 

fluctuation. Color changes tend to be 

more prominent in fine-grained soils. 

Estimated percentages in descriptions: 

<5% -      Trace 

5-10% -   Traces 

10-25% - Little 

25-35% - Some 

‘And’ - Approx. equal amounts 

‘Few’ - <10% (cobbles and boulders) 

USDA classifications are based on 

the relative amounts of sand, silt and 

clay in the soil fraction passing the 

#10 (2mm) sieve. ‘Gravelly’ indicates 

more than 15% of #10 to 3” size. 

‘Channery’ indicates 15 to 35% thin 

flat pieces up to 6” long. 

 

Soil Technical Notes: 

Soil Classifications, Descriptions and Properties 



B4

B2B5

B3

B1

B6

B7

B8

SOIL BORING LOCATIONS
MAY 2024

SHOWN ON A PARTIAL COPY OF 'SCHEMATIC
PLAN, OPTION 3,' PREPARED BY LANC & TULLY

ENGINEERING AND SURVEYING, P.C., OF
GOSHEN, N.Y., DATED FEB. 6, 2024

0 Feet 50

NORTH

REV
.

DA
TE

BY
0

6/
13

/2
02

4
KL

P

NE
W

 PO
LIC

E S
TA

TIO
N 

- T
OW

N 
OF

 M
ON

TG
OM

ER
Y, 

N.
Y.

11
0 B

RA
CK

EN
 R

OA
D

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550
845 275-7732

PATTONGEOTECH.COM

PROJECT NUMBER
24203

SO
IL 

BO
RI

NG
 LO

CA
TIO

NS



GENERALIZED SUBSURFACE PROFILE

IN GENERAL, RED PATTERNS INDICATE RELATIVELY CLEAN SANDY OR GRAVELLY SOILS,
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DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 8 2 3 1 3

2-4 S2 SS 19 5 7 18 21

5
5-7 S3 SS 24 10 11 6 10

7-9 S4 SS 9 25 65 50/2

10
10-12 S5 SS 24 14 11 12 9

15
15 S6 SS 3 50/3

15-20 R1 C 100%
C
C

20 C
20-22 R2 C 100%

C
C
C

25 C

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

General Borings
Jim Casson, Howie
Automatic Hammer
Warren Patton

CORE RUN 2 (20-25 ft). Same. RQD =45.
Rock fresh in both core runs, minor staining
on joints. 

Auger refusal 15'Wet Angular shale sand with little gravel, little silty
Cored 15-25'clay. Grey and yellowish brown, slight 

mottling.
CORE RUN 1 (15-20 ft) Grey siltstone with
some fine sandstone, trace shale. RQD = 50.

clay with some sand, little gravel. 

Wet Till: Moderate yellowish brown sand with little
silt, little gravel layered with Yellowish brown 

Weathered shale with seams of silty sand
Grey with brown

Very Moist

brown.
gravel. Yellowish brown to moderate yellowish
Same, to Sand with some silty clay, little
Yellowish brown, faint mottling

Wet Sand with some clay, little fine gravel

NOTES

Shale fragments.
PEN 7ksf

Wet Till: Sand w/little silty clay to Sand and silt w/
some gravel. Moderate yellowish brown

Moist

ADG Architects
New Police Facility, Town of Montgomery, N.Y.

Clear, 65̊

SPT TEST, BLOWS/6"

SOIL BORING LOG

24203Project No.:5/7/2024

CLIENT:
PROJECT:

DATE:
WEATHER:

SAMPLE USCS SOIL
CLASSFeet MOISTURE DESCRIPTION

BORING 
NO. B1

LOCATION: Building Area, South Corner
APPROX. ELEV.:
WATER DEPTH:

418

SC

SC,
SC-SM

SC-SM,
SM
GM

SM,
CL

SC-SM
Rock

Rock



KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

PATTONGEOTECH.COM  845 275-7732

DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 5 4 3 8 18

2-4 S2 SS 20 17 16 15 21

5
5-7 S3 SS 2 20 30 29 35

7-9 S4 SS 24 35 32 38 50/4

10
10-12 S5 SS <1 50/1

15

20

25

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

CLIENT: ADG Architects
PROJECT: New Police Facility, Town of Montgomery, N.Y.

DATE: 5/7/2024 Project No.: 24203

Feet SAMPLE USCS SOIL
CLASS

SPT TEST, BLOWS/6" MOISTURE

WEATHER: Clear, 65̊

SOIL BORING LOG
General Borings LOCATION:

Building Area, Middle of 
Building BORING 

NO. B2Jim Casson, Howie
Automatic Hammer

DESCRIPTION NOTES

SC-SM Very Moist Till- Sand with some gravel, some silty clay Blacktop 

APPROX. ELEV.: 419
Warren Patton WATER DEPTH:

Yellowish brown

Yellowish brown and brown, mottled pavement.
SC-SM Moist Till- Sand with some gravel, little silty clay

SM Moist Till- Sand with some weathered shale 
fragments, little silt. Cohesionless. 

SC-SM Very Moist Till- Sand with some gravel, some silty clay
Grey with brown, fine mottling

Grey with brown
Rock - Shale fragments. Slightly weathered Refusal 10'



KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

PATTONGEOTECH.COM  845 275-7732

DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 16 6 6 6 6

2-4 S2 SS 24 7 11 14 58

5
5-7 S3 SS 24 31 50 53 50/3

10

15

20

25

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

CLIENT: ADG Architects
PROJECT: New Police Facility, Town of Montgomery, N.Y.

DATE: 5/7/2024 Project No.: 24203

Feet SAMPLE USCS SOIL
CLASS

SPT TEST, BLOWS/6" MOISTURE

WEATHER: Clear, 65̊

SOIL BORING LOG
General Borings LOCATION: Building Area, North Corner BORING 

NO. B3Jim Casson, Howie
Automatic Hammer

DESCRIPTION NOTES

GC-GM Moist Till- Gravel and angular sand with little silty clay Blacktop 

APPROX. ELEV.: 420
Warren Patton WATER DEPTH:

Lg. pc. weathered shale. Yellowish brown and 
pale grey, mottled. Layer of gravel.

Grey with brown, faint mottling pavement.
CL-ML Moist Till- Silty clay with little angular Fmc sand. 

Cohesionless. Brownish grey
Refusal 9.5'

GM, Moist Weathered shale: Angular gravel with some 
SM sand, little silt, then Sand with little silt.



KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

PATTONGEOTECH.COM  845 275-7732

DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 15 2 3 6 7

2-4 S2 SS 10 7 5 5 13

5
5-7 S3 SS 10 15 11 16 15

7-9 S4 SS 24 15 17 23 20

10
10-12 S5 SS 24 17 44 28 19

15

20

25

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

CLIENT: ADG Architects
PROJECT: New Police Facility, Town of Montgomery, N.Y.

DATE: 5/7/2024 Project No.: 24203

Feet SAMPLE USCS SOIL
CLASS

SPT TEST, BLOWS/6" MOISTURE

WEATHER: Clear, 65̊

SOIL BORING LOG
General Borings LOCATION: Building Area, East Corner BORING 

NO. B4Jim Casson, Howie
Automatic Hammer

DESCRIPTION NOTES

SM Moist Till Fill: Fmc sand with some silt, little gravel.

APPROX. ELEV.: 420
Warren Patton WATER DEPTH:

Large pieces of gravel in top 4". 
Pale yellowish brown with brown, mottled

Yellowish brown, fine mottling
CL-ML Very Moist Silty clay with little sand, traces gravel.

SM Wet Same, to Till: Sand with some gravel, little silt. PEN 10ksf
Cohesive. Moderate yellowish brown with 

SM Very Moist Till: Sand w/little gravel, little silt. Cohesionless.
Moderate yellowish brown with brown mottling

Moderate yellowish brown and yellowish 
brown, mottled. Refusal 13.5'

faint mottling
SC-SM Wet Till- Sand with some gravel, some silty clay.



KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

PATTONGEOTECH.COM  845 275-7732

DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 10 4 4 3 3

2-4 S2 SS 16 2 2 3 3

5
5-7 S3 SS 1 7 7 11 11

7-9 S4 SS 24 10 35 35 34

10
10 S5 SS/C 0-SS 50/1

10-15 R1 C 100%
C
C

15 C
C

20

25

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

CLIENT: ADG Architects
PROJECT: New Police Facility, Town of Montgomery, N.Y.

DATE: 5/8/2024 Project No.: 24203

Feet SAMPLE USCS SOIL
CLASS

SPT TEST, BLOWS/6" MOISTURE

WEATHER: Cloudy, 70 ̊

SOIL BORING LOG
General Borings LOCATION: Building Area, West Corner BORING 

NO. B5Jim Casson, Howie
Automatic Hammer

DESCRIPTION NOTES

SC Wet Till: Clay w/some sand, to Sand and clay with 

APPROX. ELEV.: 416
Warren Patton WATER DEPTH:

CL gravel. Moderate yellowish brown with 
brown, finely mottled.

SC, Wet Same, to Till: Clay with some sand, traces PEN 1.9ksf
little gravel. Brown to moderate yellowish brown, faint mottling.

SM Very moist,
then Moist

GC (?) Wet Till. Piece of gravel with sandy clay coating.
Moderate yellowish brown. Small sample.
Till- Angular shale sand with little silt, pcs. of weathered shale, to
Weathered shale and angular sand with little silt, trace gravel. 

Rock - Bedrock. Gray siltstone with little to some 
gray fine sandstone, trace shale. Stained and 

Grey with yellowish brown mottling Refusal 10'
- - No Recovery (Split Spoon.) Cored 10-15'

RQD = 0.

slightly weathered along joints to 13.2 ft, then 
slightly stained on joints, rock fresh. 



KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

PATTONGEOTECH.COM  845 275-7732

DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 5 2 1/12 1

2-4 S2 SS 14 1 2 3 3

5
5-7 S3 SS 2 3 2 5 13

7-9 S4 SS 1 23 19 19 34

10
10-12 S5 SS 16 11 19 26 50/2

15

20

25

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

CLIENT: ADG Architects
PROJECT: New Police Facility, Town of Montgomery, N.Y.

DATE: 5/8/2024 Project No.: 24203

Feet SAMPLE USCS SOIL
CLASS

SPT TEST, BLOWS/6" MOISTURE

WEATHER: Cloudy, 70 ̊

SOIL BORING LOG
General Borings LOCATION: Retaining Wall, South End BORING 

NO. B6Jim Casson, Howie
Automatic Hammer

DESCRIPTION NOTES

SC Wet Till Fill: Sand with some clay, little gravel, tr.

APPROX. ELEV.: 414
Warren Patton WATER DEPTH:

Olive grey, slight mottling

roots. Moderate yellowish brown, slight mottling
CL Wet Till- Clay with some sand, traces gravel PEN 3.2 ksf

CL-ML Wet Silty clay with little sand, traces gravel. Small Sample
Yellowish brown

CL, OL Wet Till: Clay with some sand, trace gravel, lump of Small Sample
Topsoil w/fine roots. Pale brown, Dusky brown

 weathered shale. Slightly cohesive. Brown Refusal 11.5'
and grey, mottled.

ML Wet Till- Silt with some sand, some fragments of 



KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

PATTONGEOTECH.COM  845 275-7732

DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 5 4 4 2 2

2-4 S2 SS 8 2 2 3 3

5
5-7 S3 SS 1 4 10 12 14

7-9 S4 SS 12 16 24 17 31

10
10-12 S5 SS 18 18 32 20 20

15

20

25

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

CLIENT: ADG Architects
PROJECT: New Police Facility, Town of Montgomery, N.Y.

DATE: 5/8/2024 Project No.: 24203

Feet SAMPLE USCS SOIL
CLASS

SPT TEST, BLOWS/6" MOISTURE

WEATHER: Cloudy, 70 ̊

SOIL BORING LOG
General Borings LOCATION: Retaining Wall, Middle BORING 

NO. B7Jim Casson, Howie
Automatic Hammer

DESCRIPTION NOTES

CL-ML Wet Silty clay with some sand, traces gravel, few roots

APPROX. ELEV.: 408
Warren Patton WATER DEPTH:

roots. Pale brown with brown, fine mottling

Yellowish brown, mottled
ML Very Moist Silt with little sand, trace gravel, trace fine 

SC Wet Till- Sand and clay with little gravel
Brown and grey, strong mottling

CL Wet Till- Clay with some sand, trace gravel Small Sample
Yellowish brown and grey, mottled

layers of fine sandy clay. Brown and grey, 
mottled Refusal 13'

GC Wet Till- Weathered shale gravel with some sand, 



KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

PATTONGEOTECH.COM  845 275-7732

DRILLING COMPANY:
DRILLER AND HELPER:
HAMMER TYPE:
INSPECTOR:

# Type Rec. 0-6 6-12 12-18 18-24
0-2 S1 SS 10 2 1 1 2

2-4 S2 SS 8 1 6 6 8

5
5-7 S3 SS 12 1 6 6 3

7-9 S4 SS 16 14 6 6 12

10
10-12 S5 SS 14 9 14 13 50/5

15

20

25

30

35

40

45

COMMENTS:

DRILLING METHOD: HSA - Hollow-Stem Auger MR - Mud-Rotary MEASUREMENTS IN FEET AND INCHES
SAMPLE/TEST TYPESSS - SPLIT SPOON C - CORE T - UNDISTURBED TUBE AUG - AUGER CUTTINGS

PEN - HAND PENETROMETER TOR - TORVANE V - VANE SHEAR

CLIENT: ADG Architects
PROJECT: New Police Facility, Town of Montgomery, N.Y.

DATE: 5/8/2024 Project No.: 24203

Feet SAMPLE USCS SOIL
CLASS

SPT TEST, BLOWS/6" MOISTURE

WEATHER: Cloudy, 70 ̊

SOIL BORING LOG
General Borings LOCATION: Retaining Wall North End BORING 

NO. B8Jim Casson, Howie
Automatic Hammer

DESCRIPTION NOTES

CL Wet Clay with some sand, trace gravel, some fine PEN 1.7ksf

APPROX. ELEV.: 410
Warren Patton WATER DEPTH:

Grey with brown, fine mottling

roots. Pale brown
CL Wet Clay with some sand, trace gravel PEN 3ksf

CL, SC Wet Till- Clay with traces sand, layered with Sand PEN 1.7ksf
and clay with little gravel. Grinding 9-10'

CL-ML Wet Silty clay with some sand, trace gravel PEN 2.3ksf
Pale yellowish grey with orange, fine mottling

silty clay. Moderate yellowish brown and 
yellowish brown, slight mottling. Refusal 13'

Grey and yellowish brown, mottled.
SC-SM Wet Till. Angular shale sand and gravel with some 



ADG KEVIN L. PATTON, P.E. 
36 PATTON ROAD 
NEWBURGH, N.Y. 12550    
845 275-7732            PATTONGEOTECH.COM 

CLIENT: ADG Architects 

PROJECT: Town of Montgomery, New Police Station 
PROJECT NO. 24203 DATE CORED: May 7, 2024 

 
ROCK CORE LOG 

SURFACE ELEV.: ±418 ft TOTAL DEPTH: 25 feet CORE SIZE: BORING NO. B1 
PAGE 1 of 2 LOGGED BY: Kevin Patton DATE LOGGED: 6/3/2024 NX (2.0 inch.) 

            
Depth, 

ft. 
Run 
No. 

% 
Rec. RQD Joints and Fractures  Description 

0-15 --- --- --- --- Drilled through soil, little weathered rock. 

15-20 1 100 50 

Fractures fine, tight, with hard 
surfaces, fresh to slightly stained. 
About 10-15% parallel to beds.  
 
Most spaced 3 to 8 inches.  
17.25-17.75: Spaced 1 to 3 inches.  
 
Most fractures dip 47º. Beds dip 
25º at 15.3 ft, becoming steeper. 

Bedrock, “Shale,” Ordovician-age Normanskill Formation. Composed of medium 
dark gray siltstone with some medium light gray fine greywacke sandstone, with 
very few thin beds of shale. The siltstone and sandstone are in layers a few inches 
thick, and inter-bedded in thin layers. Minor cross-bedding and soft-sediment 
deformation features are occasionally present in the rock. The rock is fresh and hard. 
 
15.0-16.2: Fine sandstone with some siltstone 
16.2-17.8: Siltstone with some sandstone 
17.8-18.2: Fine sandstone 
18.2-20.0: Siltstone with little sandstone 

20-25 2 100 45 

Similar. Most fractures dip 47º. 
Beds dip 34º at 22.8 ft, 30º at 24.2 
ft; varies locally.  
 
20.8-21.3: Steep irregular fracture. 

20.0-22.3: Siltstone with some thin, indistinct fine sandstone layers. 
   20.8-21.3: Steep irregular fracture 
22.3-23.8: Siltstone with traces fine sandstone 
23.8-25.0: Siltstone and sandstone layers, thin to 2.5 inches thick. 
 

Photographs are provided on the next page. 
% Rec: Percent Recovery, recovered length of core divided by length drilled. 
RQD: Rock Quality Designation. The sum of the lengths of unbroken core sections at least four inches in length, divided by the length drilled. 
  



ADG KEVIN L. PATTON, P.E. 
36 PATTON ROAD 
NEWBURGH, N.Y. 12550    
845 275-7732            PATTONGEOTECH.COM 

CLIENT: ADG Architects 

PROJECT: Town of Montgomery, New Police Station 
PROJECT NO. 24203 DATE CORED: May 2024 

 
ROCK CORE LOG 

SURFACE ELEV.: ±418 ft TOTAL DEPTH: 25 feet CORE SIZE: BORING NO. B1 
PAGE 2 of 2 LOGGED BY: Kevin Patton DATE LOGGED: 6/3/2024 NX (2.0 inch.) 

 
 
 
 
 

ABOVE: Photo of the rock core in a moist condition. The 
first run, from 15 to 20 feet, is in the top row, beginning at 
left. The scale divisions are 0.1 foot. 
 
LEFT: Close-up, dry condition. The core section in the 
middle was broken in a longitudinal core splitter, but it 
did not break cleanly in half. The broken piece was from 
approximately 23.9 feet depth and was siltstone with thin 
beds of fine sandstone. 



ADG KEVIN L. PATTON, P.E. 
36 PATTON ROAD 
NEWBURGH, N.Y. 12550    
845 275-7732            PATTONGEOTECH.COM 

CLIENT: ADG Architects 

PROJECT: Town of Montgomery, New Police Station 
PROJECT NO. 24203 DATE CORED: May 8, 2024 

 
ROCK CORE LOG 

SURFACE ELEV.: ±416 feet TOTAL DEPTH: 15 feet CORE SIZE: BORING NO. B5 
PAGE 1 of 2 LOGGED BY: Kevin Patton DATE LOGGED: 6/3/2024 NX (2.0 inch.) 

            
Depth, 

ft. 
Run 
No. 

% 
Rec. RQD Joints and Fractures Description 

0-10 --- --- --- --- Drilled through soil and approximately two feet of weathered shale. 

10-15 1 100 0 

10.0-11.1: Fractures spaced 1-3 inches, 
most on bedding planes, dipping 39º 
at 10.6 ft.  
11.1-15.0: Fractures half on bedding 
planes, half oblique. 
  11.1-13.7: Spaced 1 to 2 inches 
     12.8: Fractures dip 36º (beds,) 48º. 
  13.7-15.0: Spaced 2 to 3 inches 
     14.7: Steep fracture, 66º dip. 
 

Bedrock, “Shale,” Ordovician-age Normanskill Formation. Composed of 
medium dark gray siltstone with some medium light gray fine greywacke 
sandstone, with very few thin beds of shale. The siltstone and sandstone are in 
layers a few inches thick, and inter-bedded in thin layers. Minor cross-bedding 
and soft-sediment deformation features are occasionally present in the rock.  
 
10.0-13.2: Siltstone and fine sandstone, thin layers. Iron-stained and slightly 
weathered. Hard. 
13.2-13.8: Siltstone and fine sandstone, thin layers. Stained and very slightly 
weathered along joints and fractures. Hard. 
13.8-15.0: Siltstone layers up to 3 in. thick, with thin layers of fine sandstone. 
Fresh hard rock, slightly stained on joints. 
 

Photographs are provided on the next page. 
% Rec: Percent Recovery, recovered length of core divided by length drilled. 
RQD: Rock Quality Designation. The sum of the lengths of unbroken core sections at least four inches in length, divided by the length drilled. 
  



ADG KEVIN L. PATTON, P.E. 
36 PATTON ROAD 
NEWBURGH, N.Y. 12550    
845 275-7732            PATTONGEOTECH.COM 

CLIENT: ADG Architects 

PROJECT: Town of Montgomery, New Police Station 
PROJECT NO. 24203 DATE CORED: May 8, 2024 

 
ROCK CORE LOG 

SURFACE ELEV.: ±416 feet TOTAL DEPTH: 15 feet CORE SIZE: BORING NO. B5 
PAGE 2 of 2 LOGGED BY: Kevin Patton DATE LOGGED: 6/3/2024 NX (2.0 inch.) 

 
 
 
 
 

ABOVE: Photo of the rock core in a moist condition. 
The top of the core is at left. The scale divisions are 0.1 
foot. 
 
LEFT: Close-up, dry condition. The core section in the 
middle was broken in a longitudinal core splitter, but 
it did not break cleanly in half. The broken piece was 
from approximately 13.6 feet depth and consisted of 
thin interbedded layers of siltstone and fine sandstone. 



B1 S1
B1 S2
B1 S4
B1 S5
B2 S1
B2 S2
B3 S1
B3 S2
B3 S3
B4 S1
B4 S2
B4 S3
B4 S5
B5 S1
B5 S4
B6 S1
B6 S2
B6 S3
B6 S5
B7 S1
B7 S2
B7 S4
B7 S5
B8 S1
B8 S2
B8 S3
B8 S4
B8 S5

6 15.9
8 15.9

11 10.4

9.2

6 23.9

3 18.4

3 21.8
8 11.5

11 10.4

11 11.3
1 19.1

1

Reviewed by: Kevin Patton

3 13.8
6 7.5

11

Moisture content is expressed as a percent of the dry mass of the soil.

1 10.5
3 12.4

10.7

21.9

1 12.3
8

3 11.5
6 3.7
1 9.3

1 7.6
3 7.9
1 4.2

11 11.8
8 4.4

Warren Patton TESTED BY: Wyeth Patton

3 10.2
1 12.6

MOISTURE CONTENT OF SOIL
TEST METHOD: ASTM D2216

SAMPLE NO. DEPTH,FT. % MOISTURE

Town of Montgomery - New Police Facility

SAMPLED BY:

PROJECT:

DATE SAMPLED: 5/7-8/2024 DATE TESTED: 5/15/2024
PROJECT No.: 24203 SAMPLE LOT No.: 240508-1

CLIENT: ADG Architects

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550
845 275-7732       PATTONGEOTECH.COM



inches mm USCS USDA
1-1/2" 37.5
3/4" 19.0
3/8" 9.5
#4 4.75
#10 2.00
#18 1.00
#40 0.425
#100 0.150
#200 0.075

0.050
0.020
0.010
0.005
0.002
0.001 Clay <0.002

USDA Textural Class:
Gravel, 3" to 2.00mm 36
Sand, 2.00 to 0.050mm: 36 USCS Classification (ASTM D2487/D2488):
Silt, 0.050 to 0.002mm: 26
Clay, <0.002mm 2
Total 100

SIEVE-AND-HYDROMETER ANALYSIS TEST REPORT
TEST METHOD(s): ASTM D422, AASHTO T88

Sample Location
Depth

0
8

7

100
92

76
9 83

Gravel,
3" to #4 Gravel, 

3" to #10

Sand, #4 to 
#200 Sand, #10 

to 0.050mm

Silt, 0.050 
to 0.002mm

48
57

10
5

9
7
12

Size Categories

SAMPLED BY: Warren Patton TESTED BY: Wyeth Patton

B1-S3
6 feet

38
33

5 28
10 18

64

Sieve Size
Percent Retained Percent Passing

PROJECT:

DATE SAMPLED: 5/7-8/2024 DATE TESTED: 5/15/2024

Town of Montgomery - New Police Facility
CLIENT: ADG Architects

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550
845 275-7732       PATTONGEOTECH.COM

PROJECT No.: 24203 SAMPLE LOT No.: 240508-1

Form HYDReviewed by: Kevin Patton
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13
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USDA Particle Size Classification: Very Gravelly Sandy Loam

SC-SM, Silty Clayey Sand with Gravel

 Atterberg Limits were determined by:

Silt and 
Clay, pass 
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inches mm USCS USDA
1-1/2" 37.5
3/4" 19.0
3/8" 9.5
#4 4.75
#10 2.00
#18 1.00
#40 0.425
#100 0.150
#200 0.075

0.050
0.020
0.010
0.005
0.002
0.001 Clay <0.002

USDA Textural Class:
Gravel, 3" to 2.00mm 52
Sand, 2.00 to 0.050mm: 28 USCS Classification (ASTM D2487/D2488):
Silt, 0.050 to 0.002mm: 18
Clay, <0.002mm 2
Total 100

SIEVE-AND-HYDROMETER ANALYSIS TEST REPORT
TEST METHOD(s): ASTM D422, AASHTO T88

Sample Location
Depth

0
0

18

100
100

66
16 84

Gravel,
3" to #4 Gravel, 

3" to #10

Sand, #4 to 
#200 Sand, #10 

to 0.050mm

Silt, 0.050 
to 0.002mm

32
40

6
3

8
8
18

Size Categories

SAMPLED BY: Warren Patton TESTED BY: Wyeth Patton

B2-S4
8 feet

26
23

3 20
5 15

48

Sieve Size
Percent Retained Percent Passing

PROJECT:

DATE SAMPLED: 5/7-8/2024 DATE TESTED: 5/15/2024

Town of Montgomery - New Police Facility
CLIENT: ADG Architects

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550
845 275-7732       PATTONGEOTECH.COM

PROJECT No.: 24203 SAMPLE LOT No.: 240508-1

Form HYDReviewed by: Kevin Patton
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USDA Particle Size Classification: Very Gravelly Sandy Loam

SM, Silty Sand with Gravel

 Atterberg Limits were determined by:
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inches mm USCS USDA
3/4" 19.0
3/8" 9.5
#4 4.75
#10 2.00
#18 1.00
#40 0.425
#100 0.150
#200 0.075

0.050
0.020
0.010
0.005
0.002
0.001 Clay <0.002

USDA Textural Class:
Gravel, 3" to 2.00mm 45
Sand, 2.00 to 0.050mm: 38 USCS Classification (ASTM D2487/D2488):
Silt, 0.050 to 0.002mm: 16
Clay, <0.002mm 1
Total 100

SIEVE-AND-HYDROMETER ANALYSIS TEST REPORT
TEST METHOD(s): ASTM D422, AASHTO T88

Sample Location
Depth

0

11

100

69
20 80 Gravel,

3" to #4 Gravel, 
3" to #10

Sand, #4 to 
#200 Sand, #10 

to 0.050mm

Silt, 0.050 
to 0.002mm

38
47

11
6

9
8
14

Size Categories

SAMPLED BY: Warren Patton TESTED BY: Wyeth Patton

B4-S4
8 feet

27
21

4 17
6 11

55

Sieve Size
Percent Retained Percent Passing

PROJECT:

DATE SAMPLED: 5/7-8/2024 DATE TESTED: 5/15/2024

Town of Montgomery - New Police Facility
CLIENT: ADG Architects

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550
845 275-7732       PATTONGEOTECH.COM

PROJECT No.: 24203 SAMPLE LOT No.: 240508-1

Form HYDReviewed by: Kevin Patton
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USDA Particle Size Classification: Very Gravelly Sandy Loam

SM, Silty Sand with Gravel
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inches mm USCS USDA
3/8" 9.5
#4 4.75
#10 2.00
#18 1.00
#40 0.425
#100 0.150
#200 0.075

0.050
0.020
0.010
0.005
0.002
0.001 Clay <0.002

USDA Textural Class:
Gravel, 3" to 2.00mm 18
Sand, 2.00 to 0.050mm: 32 USCS Classification (ASTM D2487/D2488):
Silt, 0.050 to 0.002mm: 48
Clay, <0.002mm 2
Total 100

SIEVE-AND-HYDROMETER ANALYSIS TEST REPORT
TEST METHOD(s): ASTM D422, AASHTO T88

Sample Location
Depth

9 91
0 100 Gravel,

3" to #4 Gravel, 
3" to #10

Sand, #4 to 
#200 Sand, #10 

to 0.050mm

Silt, 0.050 
to 0.002mm

72
77

8
6

5
5
9

Size Categories

SAMPLED BY: Warren Patton TESTED BY: Wyeth Patton

B5-S2
3 feet

64
58

8 50
18 32

82

Sieve Size
Percent Retained Percent Passing

PROJECT:

DATE SAMPLED: 5/7-8/2024 DATE TESTED: 5/15/2024

Town of Montgomery - New Police Facility
CLIENT: ADG Architects

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550
845 275-7732       PATTONGEOTECH.COM

PROJECT No.: 24203 SAMPLE LOT No.: 240508-1

Form HYDReviewed by: Kevin Patton
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USDA Particle Size Classification: Gravelly Silt Loam

CL, Sandy Lean Clay

 Atterberg Limits were determined by:
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Form ABL

PROJECT No.: 24203 SAMPLE LOT No.: 240508-1

Reviewed by: Kevin Patton

LL, PL and PI values are moisture contents, expressed as percents of the dry soil mass.

Test is performed on the 'matrix' fraction of the soil, finer than the #40 (0.425mm) sieve.

Liquid Limit (LL) 19
Percent Passing #40 48

USCS Class of -#40 CL-ML, Silty Clay

The Liquid Limit is the moisture content at which the matrix fraction of the soil changes from a stiff to a 
flowing consistency. The plastic limit is the moisture content at which it changes from cohesive to crumbly. 
The Plasticity Index is the Liquid Limit minus the Plastic Limit. Test results plotting to the left of the U line 
(except non-plastic results) are unusual.

Plastic Limit (PL) 13
Plasticity Index (PI) 6

ATTERBERG LIMITS TEST
TEST METHODS: ASTM D4318/ AASHTO T89, T90

Sample Location B1-S3
Depth 6 feet

DATE SAMPLED: 5/7-8/2024 DATE TESTED: 5/15/2024

SAMPLED BY: Warren Patton TESTED BY: Wyeth Patton

PROJECT: Town of Montgomery - New Police Facility

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

CLIENT: ADG Architects

845 275-7732      PATTONGEOTECH.COM
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Form ABL

PROJECT: Town of Montgomery - New Police Facility

KEVIN L. PATTON, P.E.
36 PATTON ROAD

NEWBURGH, NY 12550

CLIENT: ADG Architects

845 275-7732      PATTONGEOTECH.COM

DATE SAMPLED: 5/7-8/2024 DATE TESTED: 5/15/2024

SAMPLED BY: Warren Patton TESTED BY: Wyeth Patton

Plasticity Index (PI) 8

ATTERBERG LIMITS TEST
TEST METHODS: ASTM D4318/ AASHTO T89, T90

Sample Location B5-S2
Depth 3 feet

PROJECT No.: 24203 SAMPLE LOT No.: 240508-1

Reviewed by: Kevin Patton

LL, PL and PI values are moisture contents, expressed as percents of the dry soil mass.

Test is performed on the 'matrix' fraction of the soil, finer than the #40 (0.425mm) sieve.

Liquid Limit (LL) 27
Percent Passing #40 72

USCS Class of -#40 CL, Lean Clay

The Liquid Limit is the moisture content at which the matrix fraction of the soil changes from a stiff to a 
flowing consistency. The plastic limit is the moisture content at which it changes from cohesive to crumbly. 
The Plasticity Index is the Liquid Limit minus the Plastic Limit. Test results plotting to the left of the U line 
(except non-plastic results) are unusual.

Plastic Limit (PL) 19
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SITESITE

KEVIN L. PATTON, P.E.

BEDROCK GEOLOGIC MAP

NEW POLICE STATION
MONTGOMERY, N.Y.

Approximate location of the project site, shown on part of the Bedrock Geologic Map of New York (1970.) The site is in the middle of a wide belt of
Ordovician-age sedimentary bedrock consisting mostly of gray siltstone, shale and greywacke sandstone. The bedrock at the site is shown as Normanskill
Formation (yellow with red stripes, symbol On,) which is the oldest member of this Ordovician sequence, with the Austin Glen Formation (yellow, symbol Oag,)
overlying it, which in turn lies below the Quassaic quartzite (orange, Oqu.) These units form the bedrock of most of the Wallkill River valley.
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SITE

KEVIN L. PATTON, P.E.
36 PATTON ROAD

SURFICIAL GEOLOGIC MAP

NEW POLICE STATION
TOWN OF MONTGOMERY, N.Y.

Approximate location of the project site, shown on a partial copy of the Surficial Geologic Map of New York (N.Y. State Museum, 1989.) The map indicates that
the soils at and near the site are glacial till, shown in pink with the symbol 't' with a red stipple pattern added, indicating that bedrock is generally within three to
ten feet of the surface. Areas where bedrock is mostly exposed or very shallow are indicated by red. Glacial outwash and lake deposits are indicated to the north
and west.



 

al – Recent deposits 
Generally confined to floodplains within a valley, 
oxidized, non-calcareous, fine sand to gravel, 
in larger valleys may be overlain by silt, 
subject to frequent flooding, thickness 1-10 meters. 

alf – Alluvial fan 
Generally confined to floodplains within a valley, 
oxidized, non-calcareous, fine sand to gravel, 
in larger valleys may be overlain by silt, 
subject to frequent flooding, thickness 1-10 meters. 

b – Beach 
Sand and gravel deposit at marine shoreline, 
thickness variable 

bi – Barrier Island 
Sand and gravel deposit as barrier island, 
south shore of Long Island, 
may have associated dunes, 
thickness variable. 

lsc – Lacustrine silt and clay 
Generally laminated silt and clay, 
deposited in proglacial lakes, 
generally calcareous, 
potenƟal land instability, 
thickness variable (up to 100 meters) 

Ld – Lacastrine delta 
Coarse to fine gravel and sand, 
straƟfied, generally well sorted, 
deposited at a lake shoreline, 
thickness variable (up to 100 meters) 

pm – Swamp deposits 
Peat-muck, organic silt and sand in poorly drained areas, 
un-oxidized, 
may be overlying marl and lake silts, 
potenƟal land instability, 
thickness generally 2-20 meters. 

ls – Lacustrine sand 
Sand deposits associated with large bodies of water, 
generally a near-shore deposit or near a sand source, 
well sorted, straƟfied, 
generally quartz sand, 
thickness variable (2-20 meters) 

og – Outwash sand and gravel 
Coarse to fine gravel with sand, 
proglacial fluvial deposiƟon, 
well rounded and straƟfied, 
generally finer texture away from ice border, 
thickness variable (2-20 meters) 

fg – Fluvial sand and gravel 
Deposits of sand and gravel, 
occasional laterally conƟnuous lenses of silt, 
deposiƟon farther from glacier, 
age uncertain. 

k – Kame deposits 
Includes kames, eskers, kame terraces, kame deltas, 
coarse to fine gravel and/or sand, 
deposiƟon adjacent to ice, 
lateral variability in sorƟng, coarseness and thickness, 
locally firmly cemented with calcareous cement, 
thickness variable (10-30 meters) 

km – Kame moraine 
Variable texture (size and sorƟng) from boulders to sand, 
deposiƟon at an ice margin during deglaciaƟon,  
posiƟve construcƟonal relief, 
locally cemented with calcareous cement, 
thickness variable (10-30 meters). 

tm – Till moraine 
More variable sorted than Ɵll, 
generally more permeable than Ɵll, 
deposiƟon adjacent to ice, 
more variably drained, 
may include ablaƟon Ɵll, 
thickness variable (10-30 meters). 

t - Till 
Variable texture (e.g. clay, silt-clay, boulder clay), 
usually poorly sorted diamict, 
deposiƟon beneath glacier ice, 
relaƟvely impermeable (loamy matrix), 
variable clast content – ranging from abundant well-rounded 
 diverse lithologies in valley Ɵlls to relaƟvely 
 angular, more limited lithologies in upland Ɵlls, 
 tends to be sandy in areas underlain by gneiss or sandstone, 
potenƟal land instability on steep slopes, 
thickness variable (1-50 meters). 

af – ArƟficial fill 

r – Bedrock 
Exposed or generally within 1 meter of surface. 

Bedrock sƟpple overprint 
Bedrock may be within 1-3 meters of surface, 
may sporadically crop out, 
variable mantle of rock debris and glacial Ɵll. 

MAP SYMBOLS 
Contact 

Dated radiocarbon locality 

EXPLANATION 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

Background
Topographic Map

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Orange County, New York
Survey Area Data: Version 24, Sep 6, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Soil Map—Orange County, New York
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National Cooperative Soil Survey

3/13/2024
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ab Alden silt loam 31.7 14.2%

BnB Bath-Nassau channery silt 
loams, 3 to 8 percent slopes

55.4 24.8%

BnC Bath-Nassau channery silt 
loams, 8 to 15 percent 
slopes

2.0 0.9%

Ca Canandaigua silt loam 12.4 5.6%

ErA Erie gravelly silt loam, 0 to 3 
percent slopes

9.9 4.4%

ESB Erie extremely stony soils, 
gently sloping

6.8 3.1%

MdB Mardin gravelly silt loam, 3 to 8 
percent slopes

6.1 2.7%

PtB Pittsfield gravelly loam, 3 to 8 
percent slopes

28.4 12.7%

PtC Pittsfield gravelly loam, 8 to 15 
percent slopes

0.9 0.4%

RSB Rock outcrop-Nassau 
complex, undulating

58.7 26.3%

RSD Rock outcrop-Nassau 
complex, hilly

0.4 0.2%

UH Udorthents, smoothed 10.3 4.6%

Totals for Area of Interest 222.9 100.0%

Soil Map—Orange County, New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/13/2024
Page 3 of 3



Engineering Properties

This table gives the engineering classifications and the range of engineering 
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under 
similar storm and cover conditions. The criteria for determining Hydrologic soil 
group is found in the National Engineering Handbook, Chapter 7 issued May 
2007(http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?
content=17757.wba). Listing HSGs by soil map unit component and not by soil 
series is a new concept for the engineers. Past engineering references contained 
lists of HSGs by soil series. Soil series are continually being defined and 
redefined, and the list of soil series names changes so frequently as to make the 
task of maintaining a single national list virtually impossible. Therefore, the 
criteria is now used to calculate the HSG using the component soil properties 
and no such national series lists will be maintained. All such references are 
obsolete and their use should be discontinued. Soil properties that influence 
runoff potential are those that influence the minimum rate of infiltration for a bare 
soil after prolonged wetting and when not frozen. These properties are depth to a 
seasonal high water table, saturated hydraulic conductivity after prolonged 
wetting, and depth to a layer with a very slow water transmission rate. Changes 
in soil properties caused by land management or climate changes also cause the 
hydrologic soil group to change. The influence of ground cover is treated 
independently. There are four hydrologic soil groups, A, B, C, and D, and three 
dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained 
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Engineering Properties---Orange County, New York

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/12/2024
Page 1 of 5



Texture is given in the standard terms used by the U.S. Department of 
Agriculture. These terms are defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 millimeters in diameter. "Loam," 
for example, is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than sand is 15 percent or 
more, an appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification 
system (ASTM, 2005) and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as 
construction material. Soils are classified according to particle-size distribution of 
the fraction less than 3 inches in diameter and according to plasticity index, liquid 
limit, and organic matter content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, 
CH, and OH; and highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect 
roadway construction and maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in one of seven groups 
from A-1 through A-7 on the basis of particle-size distribution, liquid limit, and 
plasticity index. Soils in group A-1 are coarse grained and low in content of fines 
(silt and clay). At the other extreme, soils in group A-7 are fine grained. Highly 
organic soils are classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further 
classified as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an 
additional refinement, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index numbers range from 0 for the 
best subgrade material to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 
inches in diameter are indicated as a percentage of the total soil on a dry-weight 
basis. The percentages are estimates determined mainly by converting volume 
percentage in the field to weight percentage. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the 
soil fraction less than 3 inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 
4.76, 2.00, 0.420, and 0.074 millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and in nearby areas and on 
estimates made in the field. Three values are provided to identify the expected 
Low (L), Representative Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity 
characteristics of a soil. The estimates are based on test data from the survey 
area or from nearby areas and on field examination. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of 
sampling and testing. 24th edition.
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American Society for Testing and Materials (ASTM). 2005. Standard 
classification of soils for engineering purposes. ASTM Standard D2487-00.
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Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).

Engineering Properties–Orange County, New York

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

Ab—Alden silt loam

Alden 80 C/D 0-9 Silt loam ML, OL A-5, A-7 0- 0- 0 0- 0- 0 85-95-1
00

75-92-1
00

60-85-1
00

35-70- 
85

40-45 
-50

5-10-15

9-36 Silt loam, silty clay 
loam, very fine 
sandy loam

CL, CL-
ML

A-4, A-6 0- 0- 1 0- 0- 3 85-90-1
00

75-85-1
00

60-75- 
95

35-60- 
90

20-28 
-35

5-10-15

36-60 Gravelly fine sandy 
loam, loam, silty 
clay loam

CL, CL-
ML, 
GC, SC

A-2, A-4, 
A-6

0- 0- 3 0- 2- 5 65-80- 
95

50-70- 
92

35-55- 
90

20-35- 
85

20-28 
-35

5-10-15
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Engineering Properties–Orange County, New York

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

BnC—Bath-Nassau 
channery silt loams, 
8 to 15 percent 
slopes

Bath 50 C 0-9 Channery silt loam GM, ML, 
SM

A-2, A-4 0- 0- 0 0- 2- 15 65-85- 
96

50-75- 
95

40-65- 
90

30-55- 
80

30-35 
-40

5-8 -10

9-29 Channery loam, 
channery silt 
loam, silt loam

GM, ML, 
SM

A-2, A-4 0- 0- 0 0- 2- 15 65-80- 
95

50-70- 
95

40-65- 
90

30-55- 
80

20-28 
-35

NP-4 -7

29-51 Channery loam, 
very channery silt 
loam, channery 
sandy loam

GC-GM, 
GM, 
ML, SM

A-1, A-2, 
A-4

0- 0- 0 0- 5- 15 45-65- 
90

30-50- 
75

15-45- 
70

10-40- 
65

15-20 
-25

NP-3 -6

51-57 Unweathered 
bedrock

— — 0- 0- 0 0- 0- 0 — — — — — —

Nassau 30 D 0-10 Channery silt loam GM, ML, 
SM

A-4, A-2 0- 0- 0 0- 5- 15 55-70- 
90

45-60- 
75

35-55- 
70

25-50- 
65

25-31 
-37

1-6 -10

10-17 Very channery silt 
loam, very 
channery loam

GC-GM, 
GM

A-1, A-2, 
A-4

0- 0- 0 0- 9- 25 45-50- 
70

25-35- 
50

15-25- 
50

10-20- 
45

20-28 
-35

1-6 -10

17-21 Unweathered 
bedrock

— — 0- 0- 0 0- 0- 0 — — — — — —

Data Source Information

Soil Survey Area: Orange County, New York
Survey Area Data: Version 24, Sep 6, 2023
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ATTACHMENT B 

COMCHECK 

  



COMcheck Software Version COMcheckWeb

Envelope Compliance Certificate

Project Title:
2020 New York State Energy Conservation Construction Code

Project Type: New Construction
Vertical Glazing / Wall Area: 24%

Location: Montgomery, New York
Climate Zone: 5a

Construction Site: Owner/Agent: Designer/Contractor:

Project Information
Energy Code:

ToMPD

falseAll Electric:
falseIs Renewable:
falseHas Battery:
falseHas Charger:
falseHas Heat Pump:

Efficiency Packages

Description Credit

Enhanced Envelope Performance 1.0
Credits:  1.0 Required   1.0 Proposed

Building Area Floor Area

1-Police Station (Office) : Nonresidential 8440

Envelope Assemblies

Assembly Cavity
R-Value

Cont.
R-Value

Proposed
U-Factor

Budget U-
Factor(a)

Gross Area
or

Perimeter

Roof:Roof: Roof:Roof, [Bldg. Use 1 - Police Station] 6570 --- 30.0 0.032 0.032

Floor:Floor: Floor:Floor, Vertical 4 ft., [Bldg. Use 1 -
Police Station] (c)

350 --- 10.0 0.480 0.540

NORTH
Ext Wall:Ext. Wall - First Floor North: Ext Wall:Ext.
Wall - First Floor North, [Bldg. Use 1 - Police
Station]

1565 20.0 8.0 0.058 0.064

Door:Door 1N: Insulated Metal, Swinging, [Bldg.
Use 1 - Police Station]

63 --- --- 0.210 0.370

Door:Door 2N: Insulated Metal, Garage door 14%
glazing, [Bldg. Use 1 - Police Station]

40 --- --- 0.130 0.310

Project Title:
Data filename:

ToMPD 03/31/25Report date:
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Assembly Cavity
R-Value

Cont.
R-Value

Proposed
U-Factor

Budget U-
Factor(a)

Gross Area
or

Perimeter

Window:Window AN: , Perf. Specs.: Product ID
Window C, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

24 --- --- 0.230 0.380

Window:Window BN: , Perf. Specs.: Product ID
Window A, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

72 --- --- 0.230 0.380

Ext Wall:Ext. Wall - Second floor North: Ext
Wall:Ext. Wall - Second floor North, [Bldg. Use 1 -
Police Station]

798 20.0 8.0 0.058 0.064

Door:Door 3N: Insulated Metal, Swinging, [Bldg.
Use 1 - Police Station]

20 --- --- 0.210 0.370

Window:Window DN: , Perf. Specs.: Product ID
Window A, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

168 --- --- 0.230 0.380

Window:Window CN: , Perf. Specs.: Product ID
Window C, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

48 --- --- 0.230 0.380

EAST
Ext Wall:Ext. Wall - East: Ext Wall:Ext. Wall - East,
[Bldg. Use 1 - Police Station]

1650 20.0 8.0 0.058 0.064

Window:Window BE: , Perf. Specs.: Product ID
Window A, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

96 --- --- 0.230 0.380

Window:Window AE: , Perf. Specs.: Product ID
Curtain Wall, SHGC 0.31, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

574 --- --- 0.230 0.380

SOUTH
Ext Wall:Ext. Wall - South: Ext Wall:Ext. Wall -
South, [Bldg. Use 1 - Police Station]

2324 20.0 8.0 0.058 0.064

Window:Window BS: , Perf. Specs.: Product ID
Storefront, SHGC 0.31, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

140 --- --- 0.230 0.380

Window:Window AS: , Perf. Specs.: Product ID
Window A, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

72 --- --- 0.230 0.380

Window:Window CS: , Perf. Specs.: Product ID
Window B, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

96 --- --- 0.210 0.380

Window:Window DS: , Perf. Specs.: Product ID
Curtain Wall, SHGC 0.31, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

344 --- --- 0.270 0.380

WEST
Ext Wall:Ext. Wall - West A: Ext Wall:Ext. Wall -
West A, [Bldg. Use 1 - Police Station]

1289 20.0 8.0 0.058 0.064

Door:Door AW: Insulated Metal, Swinging, [Bldg.
Use 1 - Police Station]

42 --- --- 0.210 0.370

Window:Window BW: , Perf. Specs.: Product ID
Storefront, SHGC 0.31, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

134 --- --- 0.230 0.380

Window:Window CW: , Perf. Specs.: Product ID
Window D, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

73 --- --- 0.230 0.380
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Assembly Cavity
R-Value

Cont.
R-Value

Proposed
U-Factor

Budget U-
Factor(a)

Gross Area
or

Perimeter

Ext Wall:Ext. Wall - West B: Ext Wall:Ext. Wall -
West B, [Bldg. Use 1 - Police Station]

421 20.0 8.0 0.058 0.064

Window:Window DW: , Perf. Specs.: Product ID
Window C, SHGC 0.29, VT 0.70, [Bldg. Use 1 -
Police Station] (b)

48 --- --- 0.230 0.380

(a) Budget U-factors are used for software baseline calculations ONLY, and are not code requirements.
(b) Fenestration product performance must be certified in accordance with NFRC and requires supporting documentation.
(c) Slab-On-Grade proposed and budget U-factors shown in table are F-factors.

Envelope Compliance Statement
Compliance Statement:  The proposed envelope design represented in this document is consistent with the building plans,
specifications, and other calculations submitted with this permit application. The proposed envelope systems have been
designed to meet the 2020 New York State Energy Conservation Construction Code requirements in COMcheckWeb and to
comply with any applicable mandatory requirements listed in the Inspection Checklist.

Name - Title Signature Date

Envelope PASSES: Design 9% better than code

Project Title:
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Inspection Checklist
Requirements: 100.0% were addressed directly in the COMcheck software

COMcheck Software Version COMcheckWeb

Text in the "Comments/Assumptions" column is provided by the user in the COMcheck Requirements screen. For each
requirement, the user certifies that a code requirement will be met and how that is documented, or that an exception
is being claimed. Where compliance is itemized in a separate table, a reference to that table is provided.

Energy Code: 2020 New York State Energy Conservation Construction Code

Section
#

& Req.ID
Plan Review Complies? Comments/Assumptions

C103.2
[PR1]1

Plans and/or specifications provide all
information with which compliance
can be determined for the building
envelope and document where
exceptions to the standard are
claimed.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans.

C402.4.1
[PR10]1

The vertical fenestration area <= 30
percent of the gross above-grade wall
area.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans and specifications.

C402.4.1
[PR11]1

The skylight area <= 3 percent of the
gross roof area.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: N/A

C402.4.2
[PR14]1

In enclosed spaces > 2,500 ft2
directly under a roof with ceiling
heights >15 ft. and used as an office,
lobby, atrium, concourse, corridor,
storage, gymnasium/exercise center,
convention center, automotive
service, manufacturing, non-
refrigerated warehouse, retail store,
distribution/sorting area,
transportation, or workshop, the
following requirements apply: (a) the
daylight zone under skylights is >=
half the floor area; (b) the skylight
area to daylight zone is >= 3 percent
with a skylight VT >= 0.40; or a
minimum skylight effective aperture
>= 1 percent.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans and specifications.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)
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Section
#

& Req.ID
Footing / Foundation Inspection Complies? Comments/Assumptions

C303.2
[FO4]2

Slab edge insulation installed per
manufacturer’s instructions.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans.

C303.2.1
[FO6]1

Exterior insulation protected against
damage, sunlight, moisture, wind,
landscaping and equipment
maintenance activities.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans.

C105
[FO3]2

Installed slab-on-grade insulation type
and R-value consistent with insulation
specifications reported in plans and
COMcheck reports.

Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.2.4
[FO7]2

Slab edge insulation depth/length.
Slab insulation extending away from
building is covered by pavement or
>= 10 inches of soil.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

See the Envelope Assemblies table for values.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)
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Section
#

& Req.ID
Framing / Rough-In Inspection Complies? Comments/Assumptions

C303.1.3
[FR12]2

Fenestration products rated in
accordance with NFRC.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See specifications.

C303.1.3
[FR13]1

Fenestration products are certified as
to performance labels or certificates
provided.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See specifications.

C402.4.3
[FR10]1

Vertical fenestration SHGC value. Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.4.3,
C402.4.3.
4
[FR8]1

Installed vertical fenestration U-factor
and SHGC consistent with label
specifications and as reported in plans
and COMcheck reports.

Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.5.7
[FR17]3

Vestibules are installed on all building
entrances. Doors have self-closing
devices.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.

Location on plans/spec: See plans and specifications.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)
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Section
#

& Req.ID
Mechanical Rough-In Inspection Complies? Comments/Assumptions

C402.5.5,
C403.2.4.
3
[ME3]3

Stair and elevator shaft vents have
motorized dampers that automatically
close. Refernece section C403.7.7 for
operational details.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.

C403.7.7
[ME58]3

Outdoor air and exhaust systems have
motorized dampers that automatically
shut when not in use and meet
maximum leakage rates. Check
gravity dampers where allowed.
Reference section language for
operational details.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans and specifications.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)
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Section
#

& Req.ID
Insulation Inspection Complies? Comments/Assumptions

C303.1
[IN3]1

Roof insulation installed per
manufacturer’s instructions. Blown or
poured loose-fill insulation is installed
only where the roof slope is <=3 in
12.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans.

C402.2.1
[IN20]1

Insulation installed on a suspended
ceiling having ceiling tiles is not being
specified for roor/ceiling assemblies.
Continuous insulation board installed
in 2 or more layers with edge joints
offset between layers.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.

C303.1
[IN10]2

Building envelope insulation is labeled
with R-value or insulation certificate
providing R-value and other relevant
data.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

C303.2
[IN7]1

Above-grade wall insulation installed
per manufacturer’s instructions.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans.

C105
[IN6]1

Installed above-grade wall insulation
type and R-value consistent with
insulation specifications reported in
plans and COMcheck reports.

Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.2.3
[IN8]2

Installed floor insulation type and R-
value consistent with insulation
specifications reported in plans and
COMcheck reports.

Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.2.6
[IN18]3

Radiant panels and associated
components, designed for heat
transfer from the panel surfaces to the
occupants or indoor space are
insulated with a minimum of R-3.5.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans.

C105
[IN2]1

Installed roof insulation type and R-
value consistent with insulation
specifications reported in plans and
COMcheck reports. For some ceiling
systems, verification may need to
occur during Framing Inspection.

Complies
Does Not
Not Observable
Not Applicable

See the Envelope Assemblies table for values.

C402.5.1.
1
[IN1]1

All sources of air leakage in the
building thermal envelope are sealed,
caulked, gasketed, weather stripped
or wrapped with moisture vapor-
permeable wrapping material to
minimize air leakage.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans and specifications.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)
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Section
#

& Req.ID
Final Inspection Complies? Comments/Assumptions

C402.5
[FI55]1

Building envelope contains a
continuous air barrier that has been
tested and deemed to limit air leakage
<= 0.40 cfm/ft2.

Complies
Does Not
Not Observable
Not Applicable

Requirement will be met.

Location on plans/spec: See plans and specifications.

C402.5.6
[FI37]1

Weatherseals installed on all loading
dock cargo door openings and provide
direct contact along the top and sides
of vehicles parked in the doorway.

Complies
Does Not
Not Observable
Not Applicable

Exception: Requirement does not apply.

Additional Comments/Assumptions:

1 High Impact (Tier 1) 2 Medium Impact (Tier 2) 3 Low Impact (Tier 3)
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ATTACHMENT C 

PROJECT LABOR AGREEMENT  

  































































IN WITNESS WHEREOF the parties have caused this Agreement to be executed and 
effective as of the 12TH  day of March 2025. 

L. Todd Diorio, President

THE TOWN OF MONTGOMERY: 

./ g/2-A ,l,11,.,., .A)_ � -
• 

By: __ _A��-��_,._, __ /'.Z�.a,. ................................ .

L. Stephen Brescia, Supervisor

GENERAL PRIME CONTRACTOR: 

By: ----------------------------------------

Company Name:---------- --. 
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ATTACHMENT D 

PREVAILING WAGE SCHEDULE FOR ARTICLE 8 PUBLIC WORK PROJECT  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREVAILING WAGE SCHEDULE FOR ARTICLE 8 PUBLIC WORK PROJECT
 
Attached is the current schedule(s) of the prevailing wage rates and prevailing hourly
supplements for the project referenced above.  A unique Prevailing Rate Case Number
(PRC#) has been assigned to the schedule(s) for your project.
 
The schedule is effective from July 2024 through June 2025. All updates, corrections, posted
on the 1st business day of each month, and future copies of the annual determination are
available on the Department's website   www.labor.ny.gov.     Updated PDF copies of your
schedule can be accessed by entering your assigned PRC# at the proper location on the
website.
 
It is the responsibility of the contracting agency or its agent to annex and make part, the
attached schedule, to the specifications for this project, when it is advertised for bids and /or
to forward said schedules to the successful bidder(s), immediately upon receipt, in order to
insure the proper payment of wages.
 
Please refer to the "General Provisions of Laws Covering Workers on Public Work
Contracts" provided with this schedule, for the specific details relating to other
responsibilities of the Department of Jurisdiction.
 
Upon completion or cancellation of this project, enter the required information and mail  OR
fax this form to the office shown at the bottom of this notice,  OR  fill out the electronic
version via the NYSDOL website.
 

NOTICE OF COMPLETION / CANCELLATION OF PROJECT
 

Date Completed: Date Cancelled:
 

Name & Title of Representative:
 
 
 

  Phone: (518) 457-5589  Fax:  (518) 485-1870 
  W. Averell Harriman State Office Campus, Bldg. 12, Room 130, Albany, NY 12240

 
 

www.labor.ny.gov.       PW 200      Ask.PWAsk@labor.ny.gov

Kathy Hochul, Governor Roberta Reardon, Commissioner

Town of Montgomery
 
James Farr
110 Bracken Rd
Montgomery    NY 12549

Schedule Year 2024 through 2025
Date Requested 12/12/2024
PRC# 2024015253

Location Town Hall Property
Project ID#
Project Type Construct new Police Station

https://www.labor.ny.gov/home/
https://www.labor.ny.gov/home/


 



General Provisions of Laws Covering Workers on Article 8 Public Work Contracts
 
Introduction
 
The Labor Law requires public work contractors and subcontractors to pay laborers, workers, or mechanics employed in
the performance of a public work contract not less than the prevailing rate of wage and supplements (fringe benefits) in the
locality where the work is performed.
 
Responsibilities of the Department of Jurisdiction
 
A Department of Jurisdiction (Contracting Agency) includes a state department, agency, board or commission: a county,
city, town or village; a school district, board of education or board of cooperative educational services; a sewer, water, fire,
improvement and other district corporation; a public benefit corporation; and a public authority awarding a public work
contract.
 
The Department of Jurisdiction (Contracting Agency) awarding a public work contract MUST obtain a Prevailing Rate
Schedule listing the hourly rates of wages and supplements due the workers to be employed on a public work project.
This schedule may be obtained by completing and forwarding a "Request for wage and Supplement Information" form (PW
39) to the Bureau of Public Work.  The Prevailing Rate Schedule MUST be included in the specifications for the contract to
be awarded and is deemed part of the public work contract.
 
Upon the awarding of the contract, the law requires that the Department of Jurisdiction (Contracting Agency) furnish the
following information to the Bureau:  the name and address of the contractor, the date the contract was let and the
approximate dollar value of the contract. To facilitate compliance with this provision of the Labor Law, a copy of the
Department's "Notice of Contract Award" form (PW 16) is provided with the original Prevailing Rate Schedule.
 
The Department of Jurisdiction (Contracting Agency) is required to notify the Bureau of the completion or cancellation of
any public work project.  The Department's PW 200 form is provided for that purpose.
 
Both the PW 16 and  PW 200 forms are available for completion online. 
 
Hours
 
No laborer, worker, or mechanic in the employ of a contractor or subcontractor engaged in the performance of any public
work project shall be permitted to work more than eight hours in any day or more than five days in any week, except in
cases of extraordinary emergency.  The contractor and the Department of Jurisdiction (Contracting Agency) may apply to
the Bureau of Public Work for a dispensation permitting workers to work additional hours or days per week on a particular
public work project.
 
 
Wages and Supplements
 
The wages and supplements to be paid and/or provided to laborers, workers, and mechanics employed on a public work
project shall be not less than those listed in the current Prevailing Rate Schedule for the locality where the work is
performed.  If a prime contractor on a public work project has not been provided with a Prevailing Rate Schedule, the
contractor must notify the Department of Jurisdiction (Contracting Agency) who in turn must request an original Prevailing
Rate Schedule form the Bureau of Public Work.  Requests may be submitted by: mail to NYSDOL, Bureau of Public Work,
State Office Bldg. Campus, Bldg. 12, Rm. 130, Albany, NY 12226; Fax to Bureau of Public Work (518) 485-1870; or
electronically at the NYSDOL website  www.labor.ny.gov.
 
Upon receiving the original schedule, the Department of Jurisdiction (Contracting Agency) is REQUIRED to provide
complete copies to all prime contractors who in turn MUST, by law, provide copies of all applicable county schedules to
each subcontractor and obtain from each subcontractor, an affidavit certifying such schedules were received. If the original
schedule expired, the contractor may obtain a copy of the new annual determination from the NYSDOL website
www.labor.ny.gov.
 
The Commissioner of Labor makes an annual determination of the prevailing rates.  This determination is in effect from
July 1st through June 30th of the following year.  The annual determination is available on the NYSDOL website
www.labor.ny.gov.
 
Payrolls and Payroll Records 
 
Every contractor and subcontractor MUST keep original payrolls or transcripts subscribed and affirmed as true under
penalty of perjury.  As per Article 6 of the Labor law, contractors and subcontractors are required to establish, maintain,
and preserve for not less than six (6) years, contemperaneous, true, and accurate payroll records.  At a minimum, payrolls
must show the following information for each person employed on a public work project: Name, Address, Last 4 Digits of
Social Security Number, Classification(s) in which the worker was employed, Hourly wage rate(s) paid, Supplements paid
or provided, and Daily and weekly number of hours worked in each classification.
 

https://apps.labor.ny.gov/wpp/showFindProject.do?method=showIt
https://dol.ny.gov/public-work-and-prevailing-wage
https://dol.ny.gov/public-work-and-prevailing-wage
https://dol.ny.gov/public-work-and-prevailing-wage


The filing of payrolls to the Department of Jurisdiction is a condition of payment.Every contractor and subcontractor shall
submit to the Department of Jurisdiction (Contracting Agency), within thirty (30) days after issuance of its first payroll and
every thirty (30) days thereafter, a transcript of the original payrolls, subscribed and affirmed as true under penalty of
perjury.  The Department of Jurisdiction (Contracting Agency) shall collect, review for facial validity, and maintain such
payrolls.
 
In addition, the Commissioner of Labor may require contractors to furnish, with ten (10) days of a request, payroll records
sworn to as their validity and accuracy for public work and private work.  Payroll records include, but are not limited to time
cards, work description sheets, proof that supplements were provided, cancelled payroll checks and payrolls.  Failure to
provide the requested information within the allotted ten (10) days will result in the withholding of up to 25% of the
contract, not to exceed $100,000.00.  If the contractor or subcontractor does not maintain a place of business in New York
State and the amount of the contract exceeds $25,000.00, payroll records and certifications must be kept on the project
worksite.
 
The prime contractor is responsible for any underpayments of prevailing wages or supplements by any subcontractor. 
 
All contractors or their subcontractors shall provide to their subcontractors a copy of the Prevailing Rate Schedule
specified in the public work contract as well as any subsequently issued schedules.  A failure to provide these schedules
by a contractor or subcontractor is a violation of Article 8, Section 220-a of the Labor Law.
 
All subcontractors engaged by a public work project contractor or its subcontractor, upon receipt of the original schedule
and any subsequently issued schedules, shall provide to such contractor a verified statement attesting that the
subcontractor has received the Prevailing Rate Schedule and will pay or provide the applicable rates of wages and
supplements specified therein.  (See NYS Labor Laws, Article 8 . Section 220-a).
 
Determination of Prevailing Wage and Supplement Rate Updates Applicable to All Counties
 
The wages and supplements contained in the annual determination become effective July 1st whether or not the new
determination has been received by a given contractor.  Care should be taken to review the rates for obvious errors.  Any
corrections should be brought to the Department's attention immediately.  It is the responsibility of the public work
contractor to use the proper rates.  If there is a question on the proper classification to be used, please call the district
office located nearest the project.  Any errors in the annual determination will be corrected and posted to the NYSDOL
website on the first business day of each month.  Contractors are responsible for paying these updated rates as well,
retroactive to July 1st.
 
When you review the schedule for a particular occupation, your attention should be directed to the dates above the
column of rates.  These are the dates for which a given set of rates is effective.  To the extent possible, the Department
posts rates in its possession that cover periods of time beyond the July 1st to June 30th time frame covered by a
particular annual determination.  Rates that extend beyond that instant time period are informational ONLY and may be
updated in future annual determinations that actually cover the then appropriate July 1st to June 30th time period.
 
Withholding of Payments
 
When a complaint is filed with the Commissioner of Labor alleging the failure of a contractor or subcontractor to pay or
provide the prevailing wages or supplements, or when the Commissioner of Labor believes that unpaid wages or
supplements may be due, payments on the public work contract shall be withheld from the prime contractor in a sufficient
amount to satisfy the alleged unpaid wages and supplements, including interest and civil penalty, pending a final
determination.
 
When the Bureau of Public Work finds that a contractor or subcontractor on a public work project failed to pay or provide
the requisite prevailing wages or supplements, the Bureau is authorized by Sections 220-b and 235.2 of the Labor Law to
so notify the financial officer of the Department of Jurisdiction (Contracting Agency) that awarded the public work contract.
Such officer MUST then withhold or cause to be withheld from any payment due the prime contractor on account of such
contract the amount indicated by the Bureau as sufficient to satisfy the unpaid wages and supplements, including interest
and any civil penalty that may be assessed by the Commissioner of Labor.  The withholding continues until there is a final
determination of the underpayment by the Commissioner of Labor or by the court in the event a legal proceeding is
instituted for review of the determination of the Commissioner of Labor.
 
The Department of Jurisdiction (Contracting Agency) shall comply with this order of the Commissioner of Labor or of the
court with respect to the release of the funds so withheld.
 
Summary of Notice Posting Requirements
 
The current Prevailing Rate Schedule must be posted in a prominent and accessible place on the site of the public work
project.  The prevailing wage schedule must be encased in, or constructed of, materials capable of withstanding adverse
weather conditions and be titled "PREVAILING RATE OF WAGES" in letters no smaller than two (2) inches by two (2)
inches.
 
The  "Public Work Project" notice must be posted at the beginning of the performance of every public work contract, on
each job site.
 

https://dol.ny.gov/public-work-and-prevailing-wage-forms


Every employer providing workers. compensation insurance and disability benefits must post notices of such coverage in
the format prescribed by the Workers. Compensation Board in a conspicuous place on the jobsite.
 
Every employer subject to the NYS Human Rights Law must conspicuously post at its offices, places of employment, or
employment training centers, notices furnished by the State Division of Human Rights.
 
Employers liable for contributions under the Unemployment Insurance Law must conspicuously post on the jobsite notices
furnished by the NYS Department of Labor.
 
Apprentices
 
Employees cannot be paid apprentice rates unless they are individually registered in a program registered with the NYS
Commissioner of Labor.  The allowable ratio of apprentices to journeyworkers in any craft classification can be no greater
than the statewide building trade ratios promulgated by the Department of Labor and included with the Prevailing Rate
Schedule.  An employee listed on a payroll as an apprentice who is not registered as above or is performing work outside
the classification of work for which the apprentice is indentured, must be paid the prevailing journeyworker's wage rate for
the classification of work the employee is actually performing.
 
NYSDOL Labor Law, Article 8, Section 220-3, require that only apprentices individually registered with the NYS
Department of Labor may be paid apprenticeship rates on a public work project.  No other Federal or State Agency of
office registers apprentices in New York State.
 
Persons wishing to verify the apprentice registration of any person must do so in writing by mail, to the NYSDOL Office of
Employability Development / Apprenticeship Training, State Office Bldg. Campus, Bldg. 12, Albany, NY  12226 or by Fax
to NYSDOL Apprenticeship Training (518) 457-7154.  All requests for verification must include the name and social
security number of the person for whom the information is requested.
 
The only conclusive proof of individual apprentice registration is written verification from the NYSDOL Apprenticeship
Training Albany Central office.  Neither Federal nor State Apprenticeship Training offices outside of Albany can provide
conclusive registration information.
 
It should be noted that the existence of a registered apprenticeship program is not conclusive proof that any person is
registered in that program.  Furthermore, the existence or possession of wallet cards, identification cards, or copies of
state forms is not conclusive proof of the registration of any person as an apprentice.
 
Interest and Penalties
 
In the event that an underpayment of wages and/or supplements is found:
 

- Interest shall be assessed at the rate then in effect as prescribed by the Superintendent of Banks pursuant to
section 14-a of the Banking Law, per annum from the date of underpayment to the date restitution is made.

- A Civil Penalty may also be assessed, not to exceed 25% of the total of wages, supplements, and interest due.
 

Debarment
 
Any contractor or subcontractor and/or its successor shall be ineligible to submit a bid on or be awarded any public work
contract or subcontract with any state, municipal corporation or public body for a period of five (5) years when:
 

- Two (2) willful determinations have been rendered against that contractor or subcontractor and/or its successor
within any consecutive six (6) year period.

- There is any willful determination that involves the falsification of payroll records or the kickback of wages or
supplements.
 

Criminal Sanctions
 
Willful violations of the Prevailing Wage Law (Article 8 of the Labor Law) may be a felony punishable by fine or
imprisonment of up to 15 years, or both.
 
Discrimination
 
No employee or applicant for employment may be discriminated against on account of age, race, creed, color, national
origin, sex, disability or marital status.
 
No contractor, subcontractor nor any person acting on its behalf, shall by reason of race, creed, color, disability, sex or
national origin discriminate against any citizen of the State of New York who is qualified and available to perform the work
to which the employment relates (NYS Labor Law, Article 8, Section 220-e(a)).
 
No contractor, subcontractor, nor any person acting on its behalf, shall in any manner, discriminate against or intimidate
any employee on account of race, creed, color, disability, sex, or national origin (NYS Labor Law, Article 8, Section 220-
e(b) ).



 
The Human Rights Law also prohibits discrimination in employment because of age, marital status, or religion.
 
There may be deducted from the amount payable to the contractor under the contract a penalty of $50.00 for each
calendar day during which such person was discriminated against or intimidated in violation of the provision of the contract
 (NYS Labor Law, Article 8, Section 220-e(c) ).
 
The contract may be cancelled or terminated by the State or municipality.  All monies due or to become due thereunder
may be forfeited for a second or any subsequent violation of the terms or conditions of the anti-discrimination sections of
the contract (NYS Labor Law, Article 8, Section 220-e(d) ).
 
Every employer subject to the New York State Human Rights Law must conspicuously post at its offices, places of
employment, or employment training centers notices furnished by the State Division of Human Rights.
 
Workers' Compensation
 
In accordance with Section 142 of the State Finance Law, the contractor shall maintain coverage during the life of the
contract for the benefit of such employees as required by the provisions of the New York State Workers' Compensation
Law.
 
A contractor who is awarded a public work contract must provide proof of workers' compensation coverage prior to being
allowed to begin work.
 
The insurance policy must be issued by a company authorized to provide workers' compensation coverage in New York
State.  Proof of coverage must be on form C-105.2 (Certificate of Workers' Compensation Insurance) and must name this
agency as a certificate holder.
 
If New York State coverage is added to an existing out-of-state policy, it can only be added to a policy from a company
authorized to write workers' compensation coverage in this state.  The coverage must be listed under item 3A of the
information page.
 
The contractor must maintain proof that subcontractors doing work covered under this contract secured and maintained a
workers' compensation policy for all employees working in New York State.
 
Every employer providing worker's compensation insurance and disability benefits must post notices of such coverage in
the format prescribed by the Workers' Compensation Board in a conspicuous place on the jobsite.
 
Unemployment Insurance
 
Employers liable for contributions under the Unemployment Insurance Law must conspicuously post on the jobsite notices
furnished by the New York State Department of Labor.
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notice of Contract Award
 
New York State Labor Law, Article 8, Section 220.3a requires that certain information
regarding the awarding of public work contracts, be furnished to the Commissioner of Labor.
One "Notice of Contract Award" (PW 16, which may be photocopied),  MUST  be completed
for  EACH  prime contractor on the above referenced project. 
 
Upon notifying the successful bidder(s) of this contract, enter the required information and
mail  OR  fax this form to the office shown at the bottom of this notice,  OR  fill out the
electronic version via the NYSDOL website.
 

Contractor Information
All information must be supplied

 
Federal Employer Identification Number:

 
Name:

 
Address:

 
aaa

 
City: State: Zip:

 
Contract Type:

[  ]    (01) General Construction
[  ]    (02) Heating/Ventilation
[  ]    (03) Electrical
[  ]    (04) Plumbing
[  ]    (05) Other  :                                 

Amount of Contract: $
 
Approximate Starting Date: - - - - /- - - - /
 
Approximate Completion Date: - - - - /- - - - /

 
 
 

  Phone: (518) 457-5589  Fax:  (518) 485-1870 
  W. Averell Harriman State Office Campus, Bldg. 12, Room 130, Albany, NY 12226

 
 

www.labor.ny.gov.       PW 16      Ask.PWAsk@labor.ny.gov

Kathy Hochul, Governor Roberta Reardon, Commissioner

Town of Montgomery
 
James Farr
110 Bracken Rd
Montgomery    NY 12549

Schedule Year 2024 through 2025
Date Requested 12/12/2024
PRC# 2024015253

Location Town Hall Property
Project ID#
Project Type Construct new Police Station
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Social Security Numbers on Certified Payrolls: 
 
The Department of Labor is cognizant of the concerns of the potential for misuse or inadvertent 
disclosure of social security numbers. Identity theft is a growing problem and we are 
sympathetic to contractors' concern regarding inclusion of this information on payrolls if another 
identifier will suffice. 
 
For these reasons, the substitution of the use of the last four digits of the social security number 
on certified payrolls submitted to contracting agencies on public work projects is now acceptable 
to the Department of Labor. This change does not affect the Department's ability to request and 
receive the entire social security number from employers during its public work/ prevailing wage 
investigations.  
 
Construction Industry Fair Play Act: Required Posting for Labor Law Article 25-B § 861-d  

 
Construction industry employers must post the "Construction Industry Fair Play Act" notice in a 
prominent and accessible place on the job site. Failure to post the notice can result in penalties 
of up to $1,500 for a first offense and up to $5,000 for a second offense. The posting is included 
as part of this wage schedule. Additional copies may be obtained from the NYS DOL website, 
https://dol.ny.gov/public-work-and-prevailing-wage 
If you have any questions concerning the Fair Play Act, please call the State Labor Department  
toll-free at 1-866-435-1499 or email us at: dol.misclassified@labor.ny.gov . 
 
 
Worker Notification: (Labor Law §220, paragraph a of subdivision 3-a) 

 

Effective June 23, 2020 

 
This provision is an addition to the existing wage rate law, Labor Law §220, paragraph a of 
subdivision 3-a. It requires contractors and subcontractors to provide written notice to all 
laborers, workers or mechanics of the prevailing wage and supplement rate for their particular 
job classification on each pay stub*. It also requires contractors and subcontractors to post a 
notice at the beginning of the performance of every public work contract on each job site that 
includes the telephone number and address for the Department of Labor and a statement 
informing laborers, workers or mechanics of their right to contact the Department of Labor if 
he/she is not receiving the proper prevailing rate of wages and/or supplements for his/her job 
classification. The required notification will be provided with each wage schedule, may be 
downloaded from our website www.labor.ny.gov or be made available upon request by 
contacting the Bureau of Public Work at 518-457-5589. *In the event the required information 
will not fit on the pay stub, an accompanying sheet or attachment of the information will suffice.  
 
(12.20) 



To all State Departments, Agency Heads and Public Benefit Corporations   
  IMPORTANT NOTICE REGARDING PUBLIC WORK ENFORCEMENT FUND

 
 

Budget Policy & Reporting Manual
 
 

B-610
 

Public Work Enforcement Fund
 

effective date December 7, 2005
 
 

1. Purpose and Scope:
 

This Item describes the Public Work Enforcement Fund (the Fund, PWEF) and its
relevance to State agencies and public benefit corporations engaged in construction or
reconstruction contracts, maintenance and repair, and announces the recently-enacted
increase to the percentage of the dollar value of such contracts that must be deposited into
the Fund. This item also describes the roles of the following entities with respect to the
Fund:

 
- New York State Department of Labor (DOL),
- The Office of the State of Comptroller (OSC), and
- State agencies and public benefit corporations.

 
2. Background and Statutory References:

 
DOL uses the Fund to enforce the State's Labor Law as it relates to contracts for
construction or reconstruction, maintenance and repair, as defined in subdivision two of
Section 220 of the Labor Law. State agencies and public benefit corporations participating
in such contracts are required to make payments to the Fund.

 
Chapter 511 of the Laws of 1995 (as amended by Chapter 513 of the Laws of 1997,
Chapter 655 of the Laws of 1999, Chapter 376 of the Laws of 2003 and Chapter 407 of the
Laws of 2005) established the Fund.

 
3. Procedures and Agency Responsibilities:

 
The Fund is supported by transfers and deposits based on the value of contracts for
construction and reconstruction, maintenance and repair, as defined in subdivision two of
Section 220 of the Labor Law, into which all State agencies and public benefit corporations
enter.

 
Chapter 407 of the Laws of 2005 increased the amount required to be provided to this fund
to .10 of one-percent of the total cost of each such contract, to be calculated at the time
agencies or public benefit corporations enter into a new contract or if a contract is amended.
The provisions of this bill became effective August 2, 2005.



To all State Departments, Agency Heads and Public Benefit Corporations   
  IMPORTANT NOTICE REGARDING PUBLIC WORK ENFORCEMENT FUND

 
 

OSC will report to DOL on all construction-related ("D") contracts approved during the
month, including contract amendments, and then DOL will bill agencies the appropriate
assessment monthly. An agency may then make a determination if any of the billed
contracts are exempt and so note on the bill submitted back to DOL. For any instance
where an agency is unsure if a contract is or is not exempt, they can call the Bureau of
Public Work at the number noted below for a determination. Payment by check or journal
voucher is due to DOL within thirty days from the date of the billing. DOL will verify the
amounts and forward them to OSC for processing.

 
For those contracts which are not approved or administered by the Comptroller, monthly
reports and payments for deposit into the Public Work Enforcement Fund must be provided
to the Administrative Finance Bureau at the DOL within 30 days of the end of each month
or on a payment schedule mutually agreed upon with DOL.

 
Reports should contain the following information:

 
- Name and billing address of State agency or public

benefit corporation;
- State agency or public benefit corporation contact and

phone number;
- Name and address of contractor receiving the award;
- Contract number and effective dates;
- Contract amount and PWEF assessment charge (if

contract amount has been amended, reflect increase or
decrease to original contract and the adjustment in the
PWEF charge); and

- Brief description of the work to be performed under each
contract.

 
Checks and Journal Vouchers, payable to the "New York State Department of Labor"
should be sent to:

 
Department of Labor

Administrative Finance Bureau-PWEF Unit
Building 12, Room 464

State Office Campus
Albany, NY 12226

 
Any questions regarding billing should be directed to NYSDOL's Administrative Finance
Bureau-PWEF Unit at (518) 457-3624 and any questions regarding Public Work Contracts
should be directed to the Bureau of Public Work at (518) 457-5589.



 



 
 

Required Notice under Article 25-B of the Labor Law 
 

Attention All Employees, Contractors and Subcontractors: 
You are Covered by the Construction Industry Fair Play Act  

 
The law says that you are an employee unless: 

• You are free from direction and control in performing your job, and 

• You perform work that is not part of the usual work done by the business that hired you, and 

• You have an independently established business. 
 
Your employer cannot consider you to be an independent contractor unless all three of these facts 
apply to your work. 

 
It is against the law for an employer to misclassify employees as independent 
contractors or pay employees off the books. 

 
Employee Rights: If you are an employee, you are entitled to state and federal worker protections.  
These include: 

• Unemployment Insurance benefits, if you are unemployed through no fault of your own, able to 
work, and otherwise qualified, 

• Workers’ compensation benefits for on-the-job injuries,  
• Payment for wages earned, minimum wage, and overtime (under certain conditions),   
• Prevailing wages on public work projects,  
• The provisions of the National Labor Relations Act, and 
• A safe work environment. 

 
It is a violation of this law for employers to retaliate against anyone who asserts their rights under 
the law. Retaliation subjects an employer to civil penalties, a private lawsuit or both. 

 
Independent Contractors: If you are an independent contractor, you must pay all taxes and 
Unemployment Insurance contributions required by New York State and Federal Law. 
 
Penalties for paying workers off the books or improperly treating employees as independent 
contractors: 

 
• Civil Penalty First offense: Up to $2,500 per employee 

  
 Subsequent offense(s): Up to $5,000 per employee 

 

• Criminal Penalty First offense: Misdemeanor - up to 30 days in jail, up to a $25,000 fine  
and debarment from performing public work for up to one year. 
 
Subsequent offense(s): Misdemeanor - up to 60 days in jail or up to a 
$50,000 fine and debarment from performing public work for up to 5 
years. 

 
If you have questions about your employment status or believe that your employer may have 
violated your rights and you want to file a complaint, call the Department of Labor at  
(866) 435-1499 or send an email to dol.misclassified@labor.ny.gov. All complaints of fraud and 
violations are taken seriously. You can remain anonymous. 
 
Employer Name:  
IA 999 (09/16) 



 



 New York State Department of Labor 
 Bureau of Public Work 

Attention Employees 
THIS IS A: PUBLIC WORK 

PROJECT 
If you are employed on this project as a worker, laborer, 
or mechanic you are entitled to receive the prevailing 
wage and supplements rate for the classification at  
which you are working. 

Your pay stub and wage notice received upon hire must 
clearly state your wage rate and supplement rate. 

Chapter 629 of 
the Labor Laws 
of 2007:

These wages are set by law and must be posted at the 
work site.  They can also be found at: 
https://dol.ny.gov/bureau-public-work

If you feel that you have not received proper wages or benefits, 
please call our nearest office.* 

  Albany 
  Binghamton 
  Buffalo 
  Garden City 
  New York City 
 Newburgh 

(518) 457-2744
(607) 721-8005
(716) 847-7159
(516) 228-3915
(212) 932-2419
(845) 568-5287

Patchogue 
Rochester 
Syracuse 
Utica 
White Plains 

(631) 687-4882
(585) 258-4505
(315) 428-4056
(315) 793-2314
(914) 997-9507

* For New York City government agency construction projects, please
contact the Office of the NYC Comptroller at (212) 669-4443, or
www.comptroller.nyc.gov – click on Bureau of Labor Law.

Contractor Name: 

Project Location: 

PW 101 (08/23) 



 



Requirements for OSHA 10 Compliance 

Article 8 §220-h requires that when the advertised specifications, for every contract for public work, is $250,000.00 or more the 
contract must contain a provision requiring that every worker employed in the performance of a public work contract shall be
certified as having completed an OSHA 10 safety training course. The clear intent of this provision is to require that all 
employees of public work contractors, required to be paid prevailing rates, receive such training “prior to the performing any 
work on the project.”  

The Bureau will enforce the statute as follows: 

All contractors and sub contractors must attach a copy of proof of completion of the OSHA 10 course to the first certified payroll 
submitted to the contracting agency and on each succeeding payroll where any new or additional employee is first listed.  

Proof of completion may include but is not limited to: 

• Copies of bona fide course completion card (Note: Completion cards do not have an expiration date.)

• Training roster, attendance record of other documentation from the certified trainer pending the issuance of the card.

• Other valid proof

**A certification by the employer attesting that all employees have completed such a course is not sufficient proof that the course 
has been completed.  

Any questions regarding this statute may be directed to the New York State Department of Labor, Bureau of Public Work at 518-
457-5589.

WICKS 

Public work projects are subject to the Wicks Law requiring separate specifications and bidding for the plumbing, heating and
electrical work, when the total project's threshold is $3 million in Bronx, Kings, New York, Queens and, Richmond counties; $1.5
million in Nassau, Suffolk and Westchester counties; and $500,000 in all other counties.  

For projects below the monetary threshold, bidders must submit a sealed list naming each subcontractor for the plumbing, HVAC 
and electrical and the amount to be paid to each. The list may not be changed unless the public owner finds a legitimate 
construction need, including a change in specifications or costs or the use of a Project Labor Agreement (PLA), and must be open to 
public inspection. 

Allows the state and local agencies and authorities to waive the Wicks Law and use a PLA if it will provide the best work at the 
lowest possible price. If a PLA is used, all contractors shall participate in apprentice training programs in the trades of work it 
employs that have been approved by the Department of Labor (DOL) for not less than three years. They shall also have at least one 
graduate in the last three years and use affirmative efforts to retain minority apprentices. PLA's would be exempt from Wicks, but 
deemed to be public work subject to prevailing wage enforcement.  

The Commissioner of Labor shall have the power to enforce separate specification requirement s on projects, and may issue stop-
bid orders against public owners for non-compliance.  

Other new monetary thresholds, and similar sealed bidding for non-Wicks projects, would apply to certain public authorities including 
municipal housing authorities, NYC Construction Fund, Yonkers Educational Construction Fund, NYC Municipal Water Finance 
Authority, Buffalo Municipal Water Finance Authority, Westchester County Health Care Association, Nassau County Health Care 
Corp., Clifton-Fine Health Care Corp., Erie County Medical Center Corp., NYC Solid Waste Management Facilities, and the 
Dormitory Authority. 

Contractors must pay subcontractors within a 7 days period.

(07.19)



Introduction to the Prevailing Rate Schedule

Information About Prevailing Rate Schedule
 
This information is provided to assist you in the interpretation of particular requirements for each classification of worker contained in the
attached Schedule of Prevailing Rates.

Classification
 
It is the duty of the Commissioner of Labor to make the proper classification of workers taking into account whether the work is heavy and
highway, building, sewer and water, tunnel work, or residential, and to make a determination of wages and supplements to be paid or
provided. It is the responsibility of the public work contractor to use the proper rate. If there is a question on the proper classification to be
used, please call the district office located nearest the project. District office locations and phone numbers are listed below.
 
Prevailing Wage Schedules are issued separately for "General Construction Projects" and "Residential Construction Projects" on a county-
by-county basis. 
 
General Construction Rates apply to projects such as: Buildings, Heavy & Highway, and Tunnel and Water & Sewer rates. 
 
Residential Construction Rates generally apply to construction, reconstruction, repair, alteration, or demolition of one family, two family, row
housing, or rental type units intended for residential use.
 
Some rates listed in the Residential Construction Rate Schedule have a very limited applicability listed along with the rate.  Rates for
occupations or locations not shown on the residential schedule must be obtained from the General Construction Rate Schedule.  Please
contact the local Bureau of Public Work office before using Residential Rate Schedules, to ensure that the project meets the required criteria.
 
 
Payrolls and Payroll Records
 
Contractors and subcontractors are required to establish, maintain, and preserve for not less that six (6) years, contemporaneous, true, and
accurate payroll records.
 
Every contractor and subcontractor shall submit to the Department of Jurisdiction (Contracting Agency), within thirty (30) days after issuance
of its first payroll and every thirty (30) days thereafter, a transcript of the original payrolls, subscribed and affirmed as true under penalty of
perjury.

Paid Holidays
 
Paid Holidays are days for which an eligible employee receives a regular day's pay, but is not required to perform work. If an employee
works on a day listed as a paid holiday, this remuneration is in addition to payment of the required prevailing rate for the work actually
performed.

Overtime
 
At a minimum, all work performed on a public work project in excess of eight hours in any one day or more than five days in any workweek is
overtime.  However, the specific overtime requirements for each trade or occupation on a public work project may differ.  Specific overtime
requirements for each trade or occupation are contained in the prevailing rate schedules.
 
Overtime holiday pay is the premium pay that is required for work performed on specified holidays. It is only required where the employee
actually performs work on such holidays.
 
The applicable holidays are listed under HOLIDAYS: OVERTIME. The required rate of pay for these covered holidays can be found in the
OVERTIME PAY section listings for each classification.
 

Supplemental Benefits
 
Particular attention should be given to the supplemental benefit requirements.  Although in most cases the payment or provision of
supplements is straight time for all hours worked, some classifications require the payment or provision of supplements, or a portion of the
supplements, to be paid or provided at a premium rate for premium hours worked. Supplements may also be required to be paid or provided
on paid holidays, regardless of whether the day is worked. The Overtime Codes and Notes listed on the particular wage classification will
indicate these conditions as required.

Effective Dates
 
When you review the schedule for a particular occupation, your attention should be directed to the dates above the column of rates.  These
are the dates for which a given set of rates is effective.  The rate listed is valid until the next effective rate change or until the new annual
determination which takes effect on July 1 of each year.  All  contractors and subcontractors are required to pay the current prevailing rates
of wages and supplements. If you have any questions please contact the Bureau of Public Work or visit the New York State Department of
Labor website (www.labor.ny.gov) for current wage rate information.

Apprentice Training Ratios
 
The following are the allowable ratios of registered Apprentices to Journey-workers. 
 
For example, the ratio 1:1,1:3 indicates the allowable initial ratio is one Apprentice to one Journeyworker. The Journeyworker must be in
place on the project before an Apprentice is allowed. Then three additional Journeyworkers are needed before a second Apprentice is
allowed.  The last ratio repeats indefinitely. Therefore, three more Journeyworkers must be present before a third Apprentice can be hired,
and so on. 
 
Please call Apprentice Training Central Office at (518) 457-6820 if you have any questions. 
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Title (Trade) Ratio

Boilermaker (Construction) 1:1,1:4

Boilermaker (Shop) 1:1,1:3

Carpenter (Bldg.,H&H, Pile Driver/Dockbuilder) 1:1,1:4

Carpenter (Residential) 1:1,1:3

Electrical (Outside) Lineman 1:1,1:2

Electrician (Inside) 1:1,1:3

Elevator/Escalator Construction & Modernizer 1:1,1:2

Glazier 1:1,1:3

Insulation & Asbestos Worker 1:1,1:3

Iron Worker 1:1,1:4

Laborer 1:1,1:3

Mason 1:1,1:4

Millwright 1:1,1:4

Op Engineer 1:1,1:5

Painter 1:1,1:3

Plumber & Steamfitter 1:1,1:3

Roofer 1:1,1:2

Sheet Metal Worker 1:1,1:3

Sprinkler Fitter 1:1,1:2

If you have any questions concerning the attached schedule or would like additional information, please contact the nearest BUREAU of
PUBLIC WORK District Office or write to:

                   New York State Department of Labor
                   Bureau of Public Work
                   State Office Campus, Bldg. 12
                   Albany, NY 12226

District Office Locations: Telephone # FAX #

Bureau of Public Work - Albany 518-457-2744 518-485-0240

Bureau of Public Work - Binghamton 607-721-8005 607-721-8004

Bureau of Public Work - Buffalo 716-847-7159 716-847-7650

Bureau of Public Work - Garden City 516-228-3915 516-794-3518

Bureau of Public Work - Newburgh 845-568-5287 845-568-5332

Bureau of Public Work - New York City 212-932-2419 212-775-3579

Bureau of Public Work - Patchogue 631-687-4882 631-687-4902

Bureau of Public Work - Rochester 585-258-4505 585-258-4708

Bureau of Public Work - Syracuse 315-428-4056 315-428-4671

Bureau of Public Work - Utica 315-793-2314 315-793-2514

Bureau of Public Work - White Plains 914-997-9507 914-997-9523

Bureau of Public Work - Central Office 518-457-5589 518-485-1870
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Orange County General Construction

Boilermaker 12/01/2024

JOB DESCRIPTION  Boilermaker DISTRICT  4
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Sullivan, Ulster, Westchester

WAGES
Per Hour: 07/01/2024 01/01/2025

Boilermaker $ 67.38 $ 68.88

Repairs & Renovations 67.38 68.88

Repairs & Renovation: Includes Repairing, Renovating replacement of parts to an existing unit(s).

SUPPLEMENTAL BENEFITS
Per Hour:

Boilermaker 33.5% of hourly 33.5% of Hourly
Repair & Renovations Wage Paid Wage Paid

+ $ 26.85 + $26.85

NOTE: "Hourly Wage Paid" shall include any and all premium(s) pay.

Repairs & Renovation Includes replacement of parts and repairs & renovation of existing unit.

OVERTIME PAY
See (*B, O, **U) on OVERTIME PAGE
Note:* Includes 9th & 10th hours, double for 11th or more.
         ** Labor Day ONLY, if worked.

Repairs & Renovation see (B,E,Q) on OT Page

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 12, 15, 25, 26, 29) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wage per hour:
(1/2) Year Terms at the following percentage of Boilermaker's Wage

1st 2nd 3rd 4th 5th 6th 7th
65% 70% 75% 80% 85% 90% 95%

Supplemental Benefits Per Hour:

33.5% of Hourly 33.5% of Hourly
Wage Paid Plus Wage Paid Plus
Amount Below Amount Below

1st Term $ 20.36 $ 20.36
2nd Term 21.28 21.28
3rd Term 22.22 22.22
4th Term 23.12 23.12
5th Term 24.07 24.07
6th Term 25.00 25.00
7th Term 25.93 25.93

NOTE: "Hourly Wage Paid" shall include any and all premium(s)
4-5

Carpenter 12/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Dutchess, Orange

WAGES
Per hour: 07/01/2024
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Building:
Millwright $ 46.35

+ 8.44*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 34.94

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (18, 19) on HOLIDAY PAGE
Paid: See (5,6,11,13,16,18,19,25) for 1st & 2nd yr. Apprentices
Overtime: See (5,6,11,13,16,18,19,25) on HOLIDAY PAGE.

REGISTERED APPRENTICES
Wages per hour:
One (1) year terms:

1st 2nd 3rd 4th
$ 28.18 $ 30.51 $ 34.84 $ 43.50
+ 4.40* + 5.19* + 5.94* + 7.44*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

Supplemental benefits per hour:
1st 2nd 3rd 4th

$ 23.00 $ 24.79 $ 26.90 $ 29.63
8-740.2

Carpenter 12/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Dutchess

PARTIAL COUNTIES
Orange:  :  The territory west demarcated by a line drawn from the Bear Mountain Bridge continuing east to the Bear Mountain Circle. The
territory south  demarcated by a line continuing  north on 9W to the town of Cornwall where County Road 107 (also known as Quaker Rd)
crosses under 9W to the centerline of Route 32,  The territories south and east heading north on Route 32 to Orrs Mills Rd, then west on
Orrs Mills Rd to Route 94, continue west and south on Route 94 to the Town of Chester, to the intersection of Kings Highway,  continue
south on Kings Highway to Bellvale Rd, west on Bellvale Rd to Bellvale Lakes Rd, then south on Bellvale Lakes Rd to Kain Rd, southeast on
Kain Rd to Route 17A, then north and southeast along Route 17A to Route 210, then follow Route 210 to NJ Border.

WAGES
Per hour: 07/01/2024

Carpet/Resilient
  Floor Coverer $ 34.45

+ 3.25*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

INCLUDES HANDLING & INSTALLATION OF ARTIFICIAL TURF AND SIMILAR TURF INDOORS/OUTDOORS.

SUPPLEMENTAL BENEFITS
Per hour:

$ 28.33

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (18, 19) on HOLIDAY PAGE
Paid for 1st & 2nd yr.
Apprentices: See (5, 6, 11, 13, 16, 18, 19, 25)
Overtime: See (5, 6, 11, 13, 16, 18, 19, 25) on HOLIDAY PAGE.
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REGISTERED APPRENTICES
Wage per hour - (1) year terms:

1st 2nd 3rd 4th
$15.75 $18.87 $23.55 $28.23
+ 2.48* + 2.48* + 2.48* + 2.48*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

Supplemental Benefits per hour - All apprentice terms:

$ 20.87
8-2287D&O

Carpenter 12/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Westchester

WAGES
Per Hour: 07/01/2024

Marine Construction:

Marine Diver $ 75.46
+ 10.00*

Marine Tender $ 55.00
+ 10.00*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime

SUPPLEMENTAL BENEFITS
Per Hour:

Journeyworker $ 45.65

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (18, 19) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 13, 16, 18, 19, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:
One (1) year terms.

1st year $ 26.98
+ 5.50*

2nd year 32.58
+ 5.50*

3rd year 40.96
+ 5.50*

4th year 49.35
+ 5.50*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

Supplemental Benefits
Per Hour:

All terms $ 32.20
8-1456MC

Carpenter 12/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Rockland, Westchester
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PARTIAL COUNTIES
Orange:  South of but including the following, Waterloo Mills, Slate Hill, New Hampton, Goshen, Blooming Grove, Mountainville, east to the
Hudson River.
Putnam:  South of but including the following, Cold Spring, TompkinsCorner, Mahopac, Croton Falls, east to Connecticut border.
Suffolk:  West of Port Jefferson and Patchogue Road to Route 112 to the Atlantic Ocean.

WAGES
Per hour: 07/01/2024

Core Drilling:
Driller $ 46.25

+ 3.25*

Driller Helper $ 36.28
+ 3.25*

Note: Hazardous Waste Pay Differential:
      For Level C, an additional 15% above wage rate per hour
      For Level B, an additional 15% above wage rate per hour
      For Level A, an additional 15% above wage rate per hour
Note: When required to work on water: an additional $ 3.00 per hour.

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

SUPPLEMENTAL BENEFITS

Per hour:

Driller and Helper $ 30.24

OVERTIME PAY
See (B, G, P) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

8-1536-CoreDriller

Carpenter - Building / Heavy&Highway 12/01/2024

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  2
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Erie, Essex,
Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara, Oneida,
Onondaga, Ontario, Orleans, Oswego, Otsego, Rensselaer, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben,
Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates

PARTIAL COUNTIES
Orange:  The area lying on Northern side of Orange County demarcated by a line drawn from the Bear Mountain Bridge continuing west to
the Bear Mountain Circle, continue North on 9W to the town of Cornwall where County Road 107 (also known as Quaker Rd) crosses under
9W, then east on County Road 107 to Route 32, then north on Route 32 to Orrs Mills Rd, then west on Orrs Mills Rd to Route 94, continue
west and south on Route 94 to the Town of Chester, to the intersection of Kings Highway,  continue south on Kings Highway to Bellvale Rd,
west on Bellvale Rd to Bellvale Lakes Rd, then south on Bellvale Lakes Rd to Kain Rd, southeast on Kain Rd to Route 17A, then north and
southeast along Route 17A to Route 210, then follow Route 210 to NJ Border.

WAGES
Wages per hour: 07/01/2024

Carpenter - ONLY for
Artificial Turf/Synthetic
Sport Surface $ 36.48

Note - Does not include the operation of equipment. Please see Operating Engineers rates.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 26.55

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE

HOLIDAY
Paid: See (5) on HOLIDAY PAGE
Overtime: See (5, 6, 16) on HOLIDAY PAGE
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Notes:
When a holiday falls upon a Saturday, it shall be observed on the preceding Friday.  Whan a holiday falls upon a Sunday, it shall be
observed on the following Monday.
An employee taking an unexcused day off the regularly scheduled day before or after a paid Holiday shall not receive Holiday pay.

REGISTERED APPRENTICES
Wages per hour (1300 hour terms at the following percentage of Journeyworker's wage):

1st 2nd 3rd 4th
65% 70% 75% 80%

Supplemental Benefits per hour:
$18.58 $19.14 $21.24 $21.79

2-42AtSS

Carpenter - Building / Heavy&Highway 12/01/2024

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Columbia, Dutchess, Orange, Sullivan, Ulster

WAGES
WAGES (per hour)

Applies to Carpenter (Building/Heavy & Highway/Tunnel), Dockbuilder, Piledriver, Dive Tender, and Diver (Dry):

07/01/2024 07/01/2025 07/01/2026
Additional Additional

Base Wage $ 37.19 $ 2.23** $ 2.30**
+ 6.31*

Applies to Diver (Wet):
Base Wage $ 50.00

+ 6.31*

*For all hours paid straight or premium.
**To be allocated at a later date.

SHIFT WORK
SHIFT DIFFERENTIAL: When mandated by a Government Agency irregular or off shift can be worked. The Carpenter shall receive an
additional fifteen percent (15%) of the base wage.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 30.65

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
BUILDING:
Paid: See ( 1 ) on HOLIDAY PAGE.
Overtime: See ( 5, 6, 16, 25 ) on HOLIDAY PAGE.
- Holidays that fall on Sunday will be observed Monday.

HEAVY&HIGHWAY/TUNNEL:
Paid: See ( 5, 6, 25 ) on HOLIDAY PAGE
Overtime: See ( 5, 6 ) on HOLIDAY PAGE
- Holidays that fall on Sunday will be observed Monday
- Must be employed during the five (5) work days immediately preceding a holiday or during the five (5) work days following the paid holiday
to receive holiday pay
- If Employee is entitled to a paid holiday, the Employee is paid the Holiday wage and supplemental benefits whether they work or not.  If
Employee works the Holiday, the Employee will receive holiday pay (including supplemental benefits), plus the applicable premium wage for
working the Holiday. If Employee works in excess of 8 hours on Holiday, then benefits will be paid for any hours in excess of 8 hours.

REGISTERED APPRENTICES
1 Year terms at the following wage rates.

1st 2nd 3rd 4th
$ 18.60 $ 22.31 $ 26.03 $ 29.75
+3.09* +3.09* +3.09* +3.09*

*For all hours paid straight or premium
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SUPPLEMENTAL BENEFITS per hour:

All Terms $ 16.30
11-279.2B/H&H

Carpenter - Floor Coverer 12/01/2024

JOB DESCRIPTION  Carpenter - Floor Coverer DISTRICT  11

ENTIRE COUNTIES
Columbia, Sullivan, Ulster

PARTIAL COUNTIES
Orange:  The area lying on Northern side of Orange County demarcated by a line drawn from the Bear Mountain Bridge continuing west to
the Bear Mountain Circle, continue North on 9W to the town of Cornwall where County Road 107 (also known as Quaker Rd) crosses under
9W, then east on County Road 107 to Route 32, then north on Route 32 to Orrs Mills Rd, then west on Orrs Mills Rd to Route 94, continue
west and south on Route 94 to the Town of Chester, to the intersection of Kings Highway,  continue south on Kings Highway to Bellvale Rd,
west on Bellvale Rd to Bellvale Lakes Rd, then south on Bellvale Lakes Rd to Kain Rd, southeast on Kain Rd to Route 17A, then north and
southeast along Route 17A to Route 210, then follow Route 210 to NJ Border.

WAGES
WAGES:(per hour)

07/01/2024 07/01/2025
Additional

Carpet/Resilient Floor Coverer $ 37.19 $ 2.23**
+6.31*

* For all hours paid straight or premium
** To be allocated at a later date.

SHIFT WORK
SHIFT DIFFERENTIAL: When mandated by a Government Agency irregular or off shift can be worked. The Carpenter shall receive an
additional fifteen (15) percent of wage plus applicable benefits.

SUPPLEMENTAL BENEFITS
Per hour:

Journey worker $ 30.65

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
BUILDING:
Paid: See ( 1 ) on HOLIDAY PAGE.
Overtime: See ( 5, 6, 16, 25 ) on HOLIDAY PAGE.
- Holidays that fall on Sunday will be observed Monday.

HEAVY&HIGHWAY/TUNNEL:
Paid: See ( 5, 6, 25 ) on HOLIDAY PAGE
Overtime: See ( 5, 6 ) on HOLIDAY PAGE
- Holidays that fall on Sunday will be observed Monday
- Must be employed during the five (5) work days immediately preceding a holiday or during the five (5) work days following the paid holiday
to receive holiday pay
- If Employee is entitled to a paid holiday, the Employee is paid the Holiday wage and supplemental benefits whether they work or not.  If
Employee works the Holiday, the Employee will receive holiday pay (including supplemental benefits), plus the applicable premium wage for
working the Holiday. If Employee works in excess of 8 hours on Holiday, then benefits will be paid for any hours in excess of 8 hours.

REGISTERED APPRENTICES
1 Year terms at the following wage rates.

1st 2nd 3rd 4th
$ 18.60 $ 22.31 $ 26.03 $ 29.75
+3.09* +3.09* +3.09* +3.09*

*For all hours paid straight or premium

SUPPLEMENTAL BENEFITS per hour:

All terms $ 16.30
11-279.2Floor

Electrician 12/01/2024
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JOB DESCRIPTION  Electrician DISTRICT  11

ENTIRE COUNTIES
Orange, Putnam, Rockland

PARTIAL COUNTIES
Dutchess:  Towns of Fishkill, East Fishkill, and Beacon.

WAGES
Per hour:

07/01/2024
Electrician Wireman/Technician $ 50.50

+ 9.50*

*For all hours paid straight or premium, not to be included in 3% calculation for supplemental benefits.

NOTE ADDITIONAL AMOUNTS PAID FOR THE FOLLOWING WORK LISTED BELOW (subject to overtime premiums):
- On jobs where employees are required to work from boatswain chairs, swinging scaffolds, etc., forty (40) feet or more above the ground, or
under compressed air, using Scottair packs, or gas masks, they shall receive an additional $2.00 per hour above the regular straight time
rate.
- Journeyman Wireman working in Shafts, Tunnels or on Barges: $5.00 above the Journeyman Wireman rate of pay
- Journeyman Wireman when performing welding or cable splicing: $3.00 above the Journeyman Wireman rate of pay
- Journeyman Wireman required to have a NYS Asbestos Certificate: $3.00 above the Journeyman Wireman rate of pay
- Journeyman Wireman required to have a CDL: $3.00 above the Journeyman Wireman rate of pay.

SHIFT WORK
SHIFT DIFFERENTIAL: On Public Work in New York State when shift work is mandated either in the job specifications or by the contracting
agency, the following rates apply when shift is worked:
Between 4:30pm & 12:30am $ 59.30

+ 9.50*
Between 12:30am & 8:30am $66.35

+ 9.50*

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2024
Journeyman $ 29.68 plus

3% of straight
or premium wage

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 13, 15, 16, 25) on HOLIDAY PAGE
When the holiday falls on a Saturday it is observed the Friday before.  When the holiday falls on a Sunday it is observed on the Monday
after.

REGISTERED APPRENTICES
WAGES:
(1)year terms at the following rates

07/01/2024 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.01 $ 19.40 $ 24.25 $ 29.10 $ 33.95 $ 36.38

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
2nd Shift 18.78 22.76 28.45 34.13 39.82 42.67

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*
3rd Shift 21.04 25.49 31.86 38.24 44.61 47.80

+1.00* +1.00* +1.50* +2.00* +2.50* +2.50*

09/01/2024 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.01 $ 19.40 $ 24.25 $ 29.10 $ 33.95 $ 36.38

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
2nd Shift 18.78 22.76 28.45 34.13 39.82 42.67

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
3rd Shift 21.04 25.49 31.86 38.24 44.61 47.80

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*

04/01/2025 1st 2nd 3rd 4th 5th 6th
1st Shift $ 16.34 $ 19.80 $ 24.75 $ 29.70 $ 34.65 $ 37.13

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
2nd Shift 19.17 23.23 29.03 34.84 40.64 43.55

+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*
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3rd Shift 21.47 26.02 32.52 39.03 45.53 48.79
+1.00* +1.00* +1.00* +2.00* +2.50* +2.50*

*For all hours paid straight or premium, not to be included in 3% calculation for supplemental benefits.

SUPPLEMENTAL BENEFITS per hour:

07/01/2024
1st term $ 16.28 plus 3% of straight or premium wage
2nd term $ 16.28 plus 3% of straight or premium wage
3rd term $ 18.28 plus 3% of straight or premium wage
4th term $ 18.78 plus 3% of straight or premium wage
5th term $ 20.28 plus 3% of straight or premium wage
6th term $ 20.28 plus 3% of straight or premium wage

09/01/2024
1st term $ 16.28 plus 3% of straight or premium wage
2nd term $ 17.78 plus 3% of straight or premium wage
3rd term $ 18.78 plus 3% of straight or premium wage
4th term $ 19.78 plus 3% of straight or premium wage
5th term $ 21.28 plus 3% of straight or premium wage
6th term $ 21.28 plus 3% of straight or premium wage

11-363/1

Elevator Constructor 12/01/2024

JOB DESCRIPTION  Elevator Constructor DISTRICT  1
ENTIRE COUNTIES
Columbia, Dutchess, Greene, Orange, Putnam, Sullivan, Ulster

PARTIAL COUNTIES
Delaware:  Towns of Andes, Bovina, Colchester, Davenport, Delhi, Harpersfield, Hemdon, Kortright, Meredith, Middletown, Roxbury,
Hancock & Stamford
Rockland:  Only the Township of Stony Point.
Westchester:  Only the Townships of Bedford, Lewisboro, Cortland, Mt. Kisco, North Salem, Pound Ridge, Somers and Yorktown.

WAGES
Per Hour 07/01/2024 01/01/2025

Mechanic $ 70.15 $ 73.07

Helper 70% of Mechanic 70% of Mechanic
Wage Rate Wage Rate

SUPPLEMENTAL BENEFITS
Per hour

07/01/2024 01/01/2025
Journeyworker/Helper

$ 37.885* $ 38.435*

(*)Plus 6% of regular hourly if less than 5 years of service. Plus 8% of regular hourly rate if more than 5 years of service.

OVERTIME PAY
See (D, O) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 15, 16) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 16) on HOLIDAY PAGE
Note:  When a paid holiday falls on Saturday, it shall be observed on Friday. When a paid holiday falls on Sunday, it shall be observed on
Monday.

REGISTERED APPRENTICES
Wages per hour:
0-6 mo* 6-12 mo 2nd yr 3rd yr 4th yr
50 % 55 % 65 % 70 % 80 %

(*)Plus 6% of the hourly rate, no additional supplemental benefits.

Supplemental Benefits per hour worked:

Same as Journeyperson/Helper
1-138
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Glazier 12/01/2024

JOB DESCRIPTION  Glazier DISTRICT  8
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Sullivan, Ulster, Westchester

WAGES
Per hour:

07/01/2024 05/01/2025
Additional

Glazier, Glass Tinting $ 63.28 $ 1.11***
and Window Film
Scaffolding, including 67.28
swing scaffold
*Mechanical Equipment 64.28
**Repair & Maintenance 30.76

*Mechanical equipment, scissor jacks, man lifts, booms & buckets 30' or more, but not pipe scaffolding.
**Repair & Maintenance- All repair & maintenance work on a particular building whenever performed, where the total  cumulative Repair &
Maintenance contract value is under $193,000.

***To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour: 7/01/2024

Glazier, Glass Tinting $ 42.13
Window Film, Scaffolding
and Mechanical Equipment

Repair & Maintenance 24.62

OVERTIME PAY
See (B, E, Q, V) on OVERTIME PAGE
For 'Repair & Maintenance' see (B, B2, I, S) on overtime page.

HOLIDAY
Paid: See (5, 6, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
For 'Repair & Maintenance'
Paid: See(5, 6, 16, 25)
Overtime: See(5, 6, 16, 25)

REGISTERED APPRENTICES
Wage per hour:
(1) year terms at the following wage rates:

7/01/2024

1st term $ 22.34
2nd term 30.64
3rd term 40.87
4th term 50.14

Supplemental Benefits:
(Per hour)
1st term $ 19.27
2nd term 27.34
3rd term 32.85
4th term 36.01

8-1087 (DC9 NYC)

Insulator - Heat & Frost 12/01/2024

JOB DESCRIPTION  Insulator - Heat & Frost DISTRICT  8
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Westchester

WAGES
Per hour: 07/01/2024
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Insulator $ 60.85

Discomfort & 63.92
Additional Training**

Fire Stop Work* 32.97

* Applies on all exclusive Fire Stop Work (When contract is for Fire Stop work only). No apprentices on these contracts only.

**Applies to work requiring; garb or equipment worn against the body not customarily worn by insulators; psychological evaluation ;special
training, including but not limited to "Yellow Badge" radiation training

Note: Additional $0.50 per hour for work 30 feet or more above floor or ground level.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 38.25

Discomfort &
Additional Training 40.32
Fire Stop Work:
    Journeyworker 19.48

OVERTIME PAY
See (B, E, E2, Q, *T) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Note: Last working day preceding Christmas and New Years day, workers shall work no later than 12:00 noon and shall receive 8 hrs pay.

Overtime: See ( 2*, 4, 6, 16, 25 ) on HOLIDAY PAGE.
*Note: Labor Day triple time if worked.

REGISTERED APPRENTICES
(1) year terms:

Insulator Apprentices:
1st 2nd 3rd 4th

$ 32.97 $ 38.54 $ 44.12 $ 49.70

Discomfort & Additional Training Apprentices:
1st 2nd 3rd 4th

$ 34.51 $ 40.38 $ 46.27 $ 52.16

Supplemental Benefits paid per hour:

Insulator Apprentices:
  1st term $ 19.48
  2nd term 23.23
  3rd term 26.98
  4th term 30.74

Discomfort & Additional Training Apprentices:
  1st term $ 20.50
  2nd term 24.47
  3rd term 28.43
  4th term 32.39

8-91

Ironworker 12/01/2024

JOB DESCRIPTION  Ironworker DISTRICT  11

ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster

WAGES
Per hour:

07/01/2024 07/01/2025 07/01/2026
Additional Additional

Structural $ 51.38 $ 2.00* $2.00*
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Reinforcing 51.38 2.00* 2.00*
Ornamental 51.38 2.00* 2.00*
Chain Link Fence 51.38 2.00* 2.00*

* To be allocated at a later date.

NOTE: For Reinforcing classification ONLY, Ironworker 4-46Reinf rates apply in Rockland County's southern section (south of Convent Road
and east of Blue Hills Road).

SHIFT WORK
On Government Mandated Irregular Workdays or Shift Work, the following wage will be paid:
1st Shift $ 51.38
2nd Shift 66.39
3rd Shift 71.39
Note- Any shift that works past 12:00 midnight shall receive the 3rd shift differential.

SUPPLEMENTAL BENEFITS
Per hour:

 Journeyman $ 45.56

OVERTIME PAY
See (B1, Q, V) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16) on HOLIDAY PAGE
If a holiday falls on Saturday, it will be observed Friday.  If a holiday falls on Sunday, it will be observed Monday.

REGISTERED APPRENTICES
Wages:

(1) year terms at the following wage:
1st yr 2nd yr 3rd yr 4th yr

1st Shift $ 25.69 $ 30.83 $ 35.97 $ 41.10
2nd Shift 36.15 42.20 48.25 54.29
3rd Shift 39.64 45.99 52.35 58.69

Supplemental Benefits per hour:
07/01/2024

1st year $ 40.94
2nd year 41.86
3rd year 42.79
4th year 43.71

11-417

Laborer - Building 12/01/2024

JOB DESCRIPTION  Laborer - Building DISTRICT  11

ENTIRE COUNTIES
Orange, Sullivan, Ulster

PARTIAL COUNTIES
Delaware:  Only the Townships of Andes, Bovina, Davenport, Delhi, Franklin, Hamden, Harpersfield, Kortright, Meredith, Middletown,
Roxbury, and Stamford.
Greene:  Only the Township of Catskill.

WAGES
Class 1: Custodial and janitorial work, general cleanup, and flag person.

Class 2: Concrete laborer, mason tending, hod carrier, signal person, pressure blasting and washing, chainsaw, demo saw, jackhammers,
general labor.

Class 3: Jumping jack, air track drills, grading, explosive handler and blaster, grade checker. When OSHA requires negative pressure
respirator.

Class 4: Environmental work including but not limited to asbestos abatement, toxic and hazardous abatement, lead abatement work, mold
remediation and biohazards.

WAGES: (per hour) 07/01/2024 06/01/2025 06/01/2026
Additional Additional

 Class 1 $ 43.15 $ 2.69* $ 2.79*
 Class 2 43.95 2.72* 2.82*
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 Class 3 45.90 2.79* 2.89*
 Class 4 49.00 2.90* 3.00*

*To be allocated at a later date.

These rates will cover all work within five feet of the building foundation line.

SHIFT WORK
Shift Differential: On all Governmental mandated irregular or off shift work, an additional 25% of wage is required. The 25% shift differential
will be paid on public works contract for shifts or irregular workdays outside the normal working hours for 2nd and 3rd shifts or irregular
workday or when mandated or required by state, federal, county, local or other governmental agency contracts.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 33.50
Shift 40.84

OVERTIME PAY
See (B, *E, E5, **Q) on OVERTIME PAGE
*For first 8 hours on Saturday
**When an employee is required to work on a holiday which falls on a Sunday the employee shall be paid three (3) times the hourly rate and
one (1) hour benefits for every hour worked.  When an employee is required to work on a holiday which falls on a Saturday the employee
shall be paid two and a half (2.5) times the hourly rate and one hour benefits for every hour worked.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
Holidays that fall on Saturday shall be observed on Friday, when holidays fall on Sunday they shall be observed on Monday.

REGISTERED APPRENTICES
(1000) hour terms at the following wages.

07/01/2024
1st term $ 28.05
2nd term 32.35
3rd term 36.70
4th term 41.00

Supplemental Benefits per hour:
All Terms Regular $ 29.23
All Terms Shift Rate 35.39

11-17.BA

Laborer - Heavy&Highway 12/01/2024

JOB DESCRIPTION  Laborer - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Orange, Sullivan, Ulster

PARTIAL COUNTIES
Delaware:  Only the Townships of Andes, Bovina, Middletown, Roxbury,Franklin, Hamden, Stamford, Delhi, Kortright, Harpersfield,Meredith,
and Davenport.
Greene:  Only the Township of Catskill.

WAGES
CLASS 1: Flag person, gate person.

CLASS 2: General laborer, chuck tender, nipper, powder carrier, magazine tender, concrete men, vibrator men, mason tender, mortar men,
traffic control, custodial work, temporary heat, pump men, pit men, dump men, asphalt men, joint setter, signalman, pipe men, riprap, dry
stone layers, jack hammer, bush hammer, pavement breaker, men on mulching & seeding machines, all seeding & sod laying, landscape
work, walk behind self-propelled power saws, grinder, walk behind rollers and tampers of all types, burner men, filling and wiring of baskets
for gabion walls, chain saw operator, railroad track laborers, power buggy, plaster & acoustic pump, power brush cutter, retention liners, walk
behind surface planer, chipping hammer, manhole, catch basin or inlet installing, mortar mixer, laser men.  *Micro paving and crack sealing.

CLASS 3: Asbestos, toxic, bioremediation and Phyto-remediation, lead or hazardous materials abatement when certification or license is
required, Drilling Equipment Only Where a Separate Air Compressor Unit Supplies Power.

CLASS 4: Asphalt screed man, blaster, all laborers involved in pipejacking and boring operations not exceeding more than 10 feet into pipe,
boring or drilled area.

WAGES: (per hour) 07/01/2024

Class 1 $ 42.35
Class 2 46.05
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Class 3 50.75
Class 4 55.80

* When laborers are performing micro paving, crack sealing or slurry application when not part of asphalt prep operations laborers shall
receive an additional $2.50 per hour over rate.

**To be allocated at a later date.

SHIFT WORK
SHIFT DIFFERENTIAL: Night work and irregular shift require 20% increase on wages for all Government mandated night and irregular shift
work.

SUPPLEMENTAL BENEFITS
Per hour:
 Journeyman $ 33.38
 Shift 39.18

OVERTIME PAY
See (B, E, P, *R, **S, ***T, X) on OVERTIME PAGE
*For Mon-Fri Holidays, Double Benefits to be paid for all hours worked.
**For Saturday Holidays, Two- and one-half Benefits for all hours worked.
***For Sunday Holidays, Triple Benefits for all hours worked.

HOLIDAY
Paid: See (5, 6, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 25) on HOLIDAY PAGE
To be eligible for a paid holiday, an employee must work at least two (2) days in the calendar week or payroll week in which the holiday falls.

REGISTERED APPRENTICES
(1000) hour terms at the following wages.

07/01/2024
1st term $ 28.05
2nd term 32.35
3rd term 36.70
4th term 41.00

Supplemental Benefits per hour:
All Terms Regular $ 29.23
All Terms Shift Rate 34.16

11-17.1H/H

Laborer - Tunnel 12/01/2024

JOB DESCRIPTION  Laborer - Tunnel DISTRICT  11

ENTIRE COUNTIES
Columbia, Dutchess, Greene, Orange, Otsego, Putnam, Rockland, Sullivan, Ulster, Westchester

PARTIAL COUNTIES
Chenango:  Townships of Columbus, Sherburne and New Berlin.
Delaware:  Townships of Andes, Bovina, Middletown, Roxbury, Franklin, Hamden, Stamford, Delhi, Kortright, Harpersfield, Merideth and
Davenport.

WAGES
Class 1: All support laborers/sandhogs working above the shaft or tunnel.

Class 2: All laborers/sandhogs working in the shaft or tunnel.

Class 4: Safety Miners

Class 5: Site work related to Shaft/Tunnel

WAGES: (per hour)

07/01/2024 06/01/2025
Class 1 $ 57.05 $ 58.55
Class 2 59.20 60.70
Class 4 65.60 67.10
Class 5 49.90 51.40

Toxic and hazardous waste, lead abatement and asbestos abatement work will be paid an additional $ 3.00 an hour.

SHIFT WORK
SHIFT DIFFERENTIAL...On all Government mandated irregular shift work:
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- Employee shall be paid at time and one half the regular rate Monday through Friday.
- Saturday shall be paid at 1.65 times the regular rate.
- Sunday shall be paid at 2.15 times the regular rate.

SUPPLEMENTAL BENEFITS
Per hour:

Benefit 1 $ 36.98 $ 38.23
Benefit 2 55.39 59.99
Benefit 3 74.58 76.73

Benefit 1 applies to straight time hours, paid holidays not worked.
Benefit 2 applies to over 8 hours in a day (M-F), irregular shift work hours worked, and Saturday hours worked.
Benefit 3 applies to Sunday and Holiday hours worked.

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 16, 25) on HOLIDAY PAGE
When a recognized Holidays falls on Saturday or Sunday, holidays falling on Saturday shall be recognized or observed on Friday and
holidays falling on Sunday shall be recognized or observed on Monday.  Employees ordered to work on the Saturday or Sunday of the
holiday or on the recognized or the observed Friday or Monday for those holidays falling on Saturday or Sunday shall receive double time the
established rate and benefits for the holiday.

REGISTERED APPRENTICES
FOR APPRENTICE RATES, refer to the appropriate Laborer Heavy & Highway wage rate contained in the wage schedule for the County
and location where the work is to be performed.

11-17/60/235/754Tun

Lineman Electrician 12/01/2024

JOB DESCRIPTION  Lineman Electrician DISTRICT  6
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Dutchess,
Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara,
Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Rensselaer, Rockland, Saratoga, Schenectady, Schoharie,
Schuyler, Seneca, St. Lawrence, Steuben, Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates

WAGES
A Lineman/Technician shall perform all overhead aerial work. A Lineman/Technician on the ground will install all electrical panels, connect all
grounds, install and connect all electrical conductors, assembly of all electrical materials, conduit, pipe, or raceway; placing of fish wire;
pulling of cables, wires or fiber optic cable through such raceways; splicing of conductors; dismantling of such structures, lines or equipment.

Crane Operators: Operation of any type of crane on line projects.
Crawler Backhoe: Operation of tracked excavator/crawler backhoe with 1/2 yard bucket or larger on line projects.
Digging Machine Operator: All other digging equipment and augering on line projects.

A Groundman/Truck Driver shall:  Build and set concrete forms, handle steel mesh, set footer cages, transport concrete in a wheelbarrow,
hand or machine concrete vibrator, finish concrete footers, mix mortar, grout pole bases, cover and maintain footers while curing in cold
weather, operate jack hammer, operate hand pavement breaker, tamper, concrete and other motorized saws, as a drill helper, operate and
maintain generators, water pumps, chainsaws, sand blasting, operate mulching and seeding machine, air tools, electric tools, gas tools, load
and unload materials, hand shovel and/or broom, prepare and pour mastic and other fillers, assist digger operator/equipment operator in
ground excavation and restoration, landscape work and painting. Only when assisting a lineman technician, a groundman/truck driver may
assist in installing conduit, pipe, cables and equipment.

NOTE: Includes Teledata Work within ten (10) feet of High Voltage Transmission Lines. Also includes digging of holes for poles, anchors,
footer, and foundations for electrical equipment.

Below rates applicable on all overhead and underground distribution and maintenance work, and all overhead and underground transmission
line work and the installation of fiber optic cable where no other construction trades are or have been involved. Includes access matting for
line work.

Per hour: 07/01/2024

Group A:
Lineman, Technician $ 58.90
Crane, Crawler Backhoe 58.90
Welder, Cable Splicer 58.90
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Group B:
Digging Mach. Operator 53.01
Tractor Trailer Driver 50.07
Groundman, Truck Driver 47.12
Equipment Mechanic 47.12
Flagman 35.34

Additional $1.00 per hour for entire crew when a helicopter is used.

Below rates applicable on all electrical sub-stations, switching structures, fiber optic cable and all other work not defined as "Utility outside
electrical work." Includes access matting for line work.

Group A:
Lineman, Technician $ 58.90
Crane, Crawler Backhoe 58.90
Cable Splicer 64.79
Certified Welder,
Pipe Type Cable 61.85

Group B:
Digging Mach. Operator 53.01
Tractor Trailer Driver 50.07
Groundman, Truck Driver 47.12
Equipment Mechanic 47.12
Flagman 35.34

Additional $1.00 per hour for entire crew when a helicopter is used.

Below rates applicable on all switching structures, maintenance projects, railroad catenary install/maintenance third rail installation, bonding
of rails and pipe type cable and installation of fiber optic cable. Includes access matting for line work.

Group A:
Lineman, Tech, Welder $ 60.22
Crane, Crawler Backhoe 60.22
Cable Splicer 66.24
Certified Welder,
Pipe Type Cable 63.23

Group B:
Digging Mach. Operator 54.20
Tractor Trailer Driver 51.19
Groundman, Truck Driver 48.18
Equipment Mechanic 48.18
Flagman 36.13

Additional $1.00 per hour for entire crew when a helicopter is used.

Below rates applicable on all overhead and underground transmission line work & fiber optic cable where other construction trades are or
have been involved. This applies to transmission line work only, not other construction. Includes access matting for line work.

Group A:
Lineman, Tech, Welder $ 61.41
Crane, Crawler Backhoe 61.41

Group B:
Digging Mach. Operator 55.27
Tractor Trailer Driver 52.20
Groundman, Truck Driver 49.13
Equipment Mechanic 49.13
Flagman 36.85

Additional $1.00 per hour for entire crew when a helicopter is used.

SHIFT WORK
THE FOLLOWING RATES WILL APPLY ON ALL CONTRACTING AGENCY MANDATED MULTIPLE SHIFTS OF AT LEAST FIVE (5)
DAYS DURATION WORKED BETWEEN THE HOURS LISTED BELOW:

1ST SHIFT 8:00 AM to 4:30 PM  REGULAR RATE
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2ND SHIFT 4:30 PM to 1:00 AM  REGULAR RATE PLUS 17.3 %
3RD SHIFT 12:30 AM to 9:00 AM REGULAR RATE PLUS 31.4 %

SUPPLEMENTAL BENEFITS
Per hour:

07/01/2024

Group A $ 30.90
*plus 7% of
the hourly
wage paid

Group B $ 26.90
*plus 7% of
the hourly
wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE. NOTE: Double time for all emergency work designated by the Dept. of Jurisdiction.
WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.  Contractor
is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.
Overtime See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.

NOTE: All paid holidays falling on Saturday shall be observed on the preceding Friday. All paid holidays falling on Sunday shall be observed
on the following Monday. Supplements for holidays paid at straight time.

REGISTERED APPRENTICES
WAGES per hour: 1000 hour terms at the following percentage of the applicable Journeyworker's Lineman wage.

1st 2nd 3rd 4th 5th 6th 7th
60% 65% 70% 75% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:
07/01/2024

$ 26.90
*plus 7% of
 the hourly
 wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.
6-1249a

Lineman Electrician - Teledata 12/01/2024

JOB DESCRIPTION  Lineman Electrician - Teledata DISTRICT  6
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Dutchess,
Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara,
Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Rensselaer, Rockland, Saratoga, Schenectady, Schoharie,
Schuyler, Seneca, St. Lawrence, Steuben, Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
Per hour:

For outside work, stopping at first point of attachment (demarcation).
07/01/2024 01/01/2025

Cable Splicer $ 39.24 $ 40.81
Installer, Repairman $ 37.24 $ 38.73
Teledata Lineman $ 37.24 $ 38.73
Tech., Equip. Operator $ 37.24 $ 38.73
Groundman $ 19.74 $ 20.53

NOTE: EXCLUDES Teledata work within ten (10) feet of High Voltage (600 volts and over) transmission lines. For this work please see
LINEMAN.
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SHIFT WORK
THE FOLLOWING RATES APPLY WHEN THE CONTRACTING AGENCY MANDATES MULTIPLE SHIFTS OF AT LEAST FIVE (5) DAYS
DURATION ARE WORKED. WHEN TWO (2) OR THREE (3) SHIFTS ARE WORKED THE FOLLOWING RATES APPLY:

1ST SHIFT REGULAR RATE
2ND SHIFT REGULAR RATE PLUS 10%
3RD SHIFT REGULAR RATE PLUS 15%

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2024 01/01/2025

Journeyworker $ 5.70 $ 5.70
   *plus 3% of *plus 3% of
    the hour  the hour
    wage paid  wage paid

*The 3% is based on the hourly wage paid, straight time rate or premium rate.

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE
WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.  Contractor
is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16) on HOLIDAY PAGE

6-1249LT - Teledata

Lineman Electrician - Traffic  Signal,  Lighting 12/01/2024

JOB DESCRIPTION  Lineman Electrician - Traffic  Signal,  Lighting DISTRICT  6
ENTIRE COUNTIES
Columbia, Dutchess, Orange, Putnam, Rockland, Ulster

WAGES
Lineman/Technician shall perform all overhead aerial work. A Lineman/Technician on the ground will install all electrical panels, connect all
grounds, install and connect all electrical conductors which includes, but is not limited to road loop wires; conduit and plastic or other type
pipes that carry conductors, flex cables and connectors, and to oversee the encasement or burial of such conduits or pipes.

Crane Operators: Operation of any type of crane on Traffic Signal/Lighting projects.
Crawler Backhoe: Operation of tracked excavator/crawler backhoe with 1/2 yard bucket or larger on Traffic Signal/Lighting projects.
Digging Machine Operator: All other digging equipment and augering on Traffic Signal/Lighting projects.

A Groundman/Truck Driver shall:  Build and set concrete forms, handle steel mesh, set footer cages, transport concrete in a wheelbarrow,
hand or machine concrete vibrator, finish concrete footers, mix mortar, grout pole bases, cover and maintain footers while curing in cold
weather, operate jack hammer, operate hand pavement breaker, tamper, concrete and other motorized saws, as a drill helper, operate and
maintain generators, water pumps, chainsaws, sand blasting, operate mulching and seeding machine, air tools, electric tools, gas tools, load
and unload materials, hand shovel and/or broom, prepare and pour mastic and other fillers, assist digger operator/equipment operator in
ground excavation and restoration, landscape work and painting. Only when assisting a lineman technician, a groundman/truck driver may
assist in installing conduit, pipe, cables and equipment.

A flagger's duties shall consist of traffic control only.

Per hour: 07/01/2024

Group A:
Lineman, Technician $ 51.82
Crane, Crawler Backhoe 51.82
Certified Welder 54.41

Group B:
Digging Machine 46.64
Tractor Trailer Driver 44.05
Groundman, Truck Driver 41.46
Equipment Mechanic 41.46
Flagman 31.09
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Above rates are applicable for installation, testing, operation, maintenance and repair on all Traffic Control (Signal) and Illumination (Lighting)
projects, Traffic Monitoring Systems, and Road Weather Information Systems. Includes digging of holes for poles, anchors, footer
foundations for electrical equipment; assembly of all electrical materials or raceway; placing of fish wire; pulling of cables, wires or fiber optic
cable through such raceways; splicing of conductors; dismantling of such structures, lines or equipment.

SHIFT WORK
THE FOLLOWING RATES WILL APPLY ON ALL CONTRACTING AGENCY MANDATED MULTIPLE SHIFTS OF AT LEAST FIVE (5)
DAYS DURATION WORKED BETWEEN THE HOURS LISTED BELOW:

1ST SHIFT 8:00 AM TO 4:30 PM  REGULAR RATE
2ND SHIFT 4:30 PM TO 1:00 AM  REGULAR RATE PLUS 17.3%
3RD SHIFT 12:30 AM TO 9:00 AM REGULAR RATE PLUS 31.4%

SUPPLEMENTAL BENEFITS
Per hour worked:

07/01/2024

Group A: $ 30.90
*plus 7% of
the hourly
 wage paid

Group B $ 26.90
*plus 7% of
 the hourly
 wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE.  NOTE: Double time for all emergency work designated by the Dept. of Jurisdiction.
WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.  Contractor
is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid:           See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE and Governor of NYS Election Day.
Overtime:    See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE and Governor of NYS Election Day.

NOTE: All paid holidays falling on Saturday shall be observed on the preceding Friday. All paid holidays falling on Sunday shall be observed
on the following Monday. Supplements for holidays paid at straight time.

REGISTERED APPRENTICES
WAGES per hour: 1000 hour terms at the following percentage of the applicable Journeyworker's Lineman wage.

1st 2nd 3rd 4th 5th 6th 7th
60% 65% 70% 75% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:
07/01/2024

$ 26.90
  *plus 7% of
   the hourly
   wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.
6-1249aReg8LT

Lineman Electrician - Tree Trimmer 12/01/2024

JOB DESCRIPTION  Lineman Electrician - Tree Trimmer DISTRICT  6
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Dutchess,
Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara,
Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Rensselaer, Rockland, Saratoga, Schenectady, Schoharie,
Schuyler, Seneca, St. Lawrence, Steuben, Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates

WAGES
Applies to line clearance, tree work and right-of-way preparation on all new or existing energized overhead or underground electrical,
telephone and CATV lines.  This also includes stump removal near underground energized electrical lines including telephone and CATV
lines.
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Per hour: 07/01/2024

Tree Trimmer $ 31.44
Equipment Operator 27.80
Equipment Mechanic 27.80
Truck Driver 23.15
Groundman 19.07
Flag person 15.00*

*NOTE-Rate effective on 01/01/2025 - $15.50 due to minimum wage increase.

SUPPLEMENTAL BENEFITS
Per hour:

07/01/2024

Journeyworker $ 10.48
*plus 4.5% of
 the hourly
 wage paid

* The 4.5% is based on the hourly wage paid, straight time rate or premium rate.

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE
WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.  Contractor
is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid: See (5, 6, 8, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 16, 25) on HOLIDAY PAGE
NOTE: All paid holidays falling on a Saturday shall be observed on the preceding Friday. All paid holidays falling on a Sunday shall be
observed on the following Monday.

6-1249TT

Mason - Building 12/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  11

ENTIRE COUNTIES
Dutchess, Sullivan, Ulster

PARTIAL COUNTIES
Orange:  Entire county except the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

Bricklayer $ 46.45
Cement Mason 46.45
Plasterer/Stone Mason 46.45
Pointer/Caulker 46.45

Additional $1.00 per hour for power saw work
Additional $0.50 per hour for swing scaffold or staging work

SHIFT WORK
SHIFT WORK: When shift work or an irregular workday is mandated or required by state, federal, county, local or other governmental
agency contracts, the following premiums apply:

Irregular workday requires 15% premium
Second shift an additional 15% of wage plus benefits to be paid
Third shift an additional 25% of wage plus benefits to be paid

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 38.00

OVERTIME PAY
Cement Mason See ( B, E, Q, W ) on OVERTIME PAGE.
All Others See ( B, E, Q ) on OVERTIME PAGE.
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HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
Whenever any of the above holidays fall on Sunday, they will be observed on Monday.  Whenever any of the above holidays fall on
Saturday, they will be observed on Friday.

REGISTERED APPRENTICES
Wages per hour:

750 hour terms at the following percentage of Journeyman's wage

1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Supplemental Benefits per hour

750 hour terms at the following percentage of journeyman supplements
1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Apprentices indentured before June 1st, 2011 receive full journeyman benefits
11-5du-b

Mason - Building 12/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Sullivan, Ulster

WAGES
Per hour: 07/01/2024 12/02/2024

Building: Additional

Tile, Marble,& Terrazzo
Mechanic/Setter $ 58.06 $ 0.63*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:
Journeyworker: $ 25.11*

+ 6.14

* This portion of benefits subject to same premium rate as shown for overtime wages.

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE
Double time rate applies after 10 hours

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 15, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wage per hour:
(Counties of Orange & Putnam)
750 hour terms at the following wage rate:

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1- 751- 1501- 2251- 3001- 3751- 4501- 5251- 6001- 6751-

750 1500 2250 3000 3750 4500 5250 6000 6750 7500

07/01/2024
$22.19 $27.21 $34.45 $39.46 $43.07 $46.58 50.23 $55.24 $57.71 $62.00

Supplemental Benefits per hour:
(Counties of Orange & Putnam)
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1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

07/01/2024
$12.55* $12.55* $15.36* $15.36* $16.36* $17.86* $18.86* $18.86* $18.86* $24.11*
+ 0.76 + 0.81 + 0.91 + 0.96 + 1.43 + 1.48 + 1.91 + 1.97 + 4.57 + 5.18

Wages per hour:
(Counties of Dutchess, Sullivan, Ulster)

750 hour terms at the following wage rate:

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

1- 751- 1501- 2251- 3001- 3751- 4501- 5251- 6001- 6751-

750 1500 2250 3000 3750 4500 5250 6000 6750 7500

07/01/2024
$22.06 $26.44 $28.50 $32.88 $35.84 $39.71 $43.21 $46.59 $47.95 $51.44

Supplemental Benefits per hour:
(Counties of Dutchess, Sullivan, Ulster)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

07/01/2024
$12.55* $12.55* $14.86* $14.86* $15.86* $16.36* $16.86* $17.86* $17.86* $22.61*
+ 0.76 + 0.80 + 0.85 + 0.89 + 1.35 + 1.40 + 1.82 + 1.87 + 4.93 + 5.02

* This portion of benefits subject to same premium rate as shown for overtime wages.
9-7/52B

Mason - Building 12/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Sullivan, Ulster

WAGES
Per hour: 07/01/2024 12/02/2024
Building
Tile, Marble, &
Terrazzo Finisher $ 47.74 $ 47.82

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Journeyworker:

Per Hour $ 22.11* $ 22.56*

+ 6.01 + 6.02

*This portion of benefits subject to same premium rate as shown for overtime wages

OVERTIME PAY
See (A, *E, Q) on OVERTIME PAGE
Double time rate applies after 10 hours on Saturdays.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 15, 16, 25) on HOLIDAY PAGE

9-7/88B-tf

Mason - Building 12/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester
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PARTIAL COUNTIES
Orange:  Only the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

Bricklayer $ 47.44
Cement Mason 47.44
Plasterer/Stone Mason 47.44
Pointer/Caulker 47.44

Additional $1.00 per hour for power saw work
Additional $0.50 per hour for swing scaffold or staging work

SHIFT WORK
SHIFT WORK: When shift work or an irregular workday is mandated or required by state, federal, county, local or other governmental
agency contracts, the following premiums apply:

Irregular workday requires 15% premium
Second shift an additional 15% of wage plus benefits to be paid
Third shift an additional 25% of wage plus benefits to be paid

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 38.50

OVERTIME PAY
OVERTIME:
Cement Mason See ( B, E, Q, W ) on OVERTIME PAGE.
All Others See ( B, E, Q ) on OVERTIME PAGE.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
Whenever any of the above holidays fall on Sunday, they will be observed on Monday.  Whenever any of the above holidays fall on
Saturday, they will be observed on Friday.

REGISTERED APPRENTICES
Wages per hour:

750 hour terms at the following percentage of Journeyman's wage

1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Supplemental Benefits per hour

750 hour terms at the following percentage of journeyman supplements
1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Apprentices indentured before June 1st, 2011 receive full journeyman benefits
11-5wp-b

Mason - Building 12/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Sullivan, Ulster, Westchester

WAGES
Per Hour:

07/01/2024 01/06/2025
Additional

Marble Cutters & Setters $ 63.92 $ 0.75*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:
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Journeyworker $ 40.05

OVERTIME PAY
See (B, E, Q, V) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wage Per Hour:

07/01/2024
750 hour terms at the following wage

1st 2nd 3rd 4th 5th 6th 7th 8th

0- 3001- 3751- 4501- 5251- 6001- 6751- 7500+
3000 3750 4500 5250 6000 6750 7500

$ 27.01 $ 40.52 $ 43.88 $ 47.26 $ 50.64 $ 54.32 $ 60.71 $ 63.92

Supplemental Benefits per hour:
07/01/2024

1st 2nd 3rd 4th 5th 6th 7th 8th

$ 26.42 $ 29.76 $ 30.61 $ 31.44 $ 32.28 $ 37.55 $ 39.23 $ 40.05

9-7/4

Mason - Heavy&Highway 12/01/2024

JOB DESCRIPTION  Mason - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Sullivan, Ulster

PARTIAL COUNTIES
Orange:  Entire county except the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

Bricklayer $ 46.95
Cement Mason 46.95
Marble/Stone Mason 46.95
Plasterer 46.95
Pointer/Caulker 46.95

Additional $1.00 per hour for power saw work
Additional $0.50 per hour for swing scaffold or staging work

SHIFT WORK
When shift work or an irregular workday is mandated or required by state, federal, county, local or other governmental contracts, the
following rates apply:

Irregular workday requires 15% premium
Second shift an additional 15% of wage plus benefits to be paid
Third shift an additional 25% of wage plus benefits to be paid

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 38.00

OVERTIME PAY
Cement Mason See ( B, E, Q, W )
All Others See ( B, E, Q )

HOLIDAY
Paid: See (5, 6, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
- Whenever any of the above holidays fall on Sunday, they will be observed on Monday.  Whenever any of the above holidays fall on
Saturday, they will be observed on Friday.
- Supplemental Benefits are not paid for paid Holiday
- If Holiday is worked, Supplemental Benefits are paid for hours worked.
- Whenever an Employee works within three (3) calendar days before a holiday, the Employee shall be paid for the Holiday.
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REGISTERED APPRENTICES
Wages per hour:

750 hour terms at the following percentage of Journeyman's wage

1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Supplemental Benefits per hour

750 hour terms at the following percentage of journeyman supplements
1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Apprentices indentured before June 1st, 2011 receive full journeyman benefits
11-5du-H/H

Mason - Heavy&Highway 12/01/2024

JOB DESCRIPTION  Mason - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester

PARTIAL COUNTIES
Orange:  Only the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

Bricklayer $ 47.94
Cement Mason 47.94
Marble/Stone Mason 47.94
Plasterer 47.94
Pointer/Caulker 47.94

Additional $1.00 per hour for power saw work
Additional $0.50 per hour for swing scaffold or staging work

SHIFT WORK
When shift work or an irregular workday is mandated or required by state, federal, county, local or other governmental contracts, the
following rates apply:

Irregular workday requires 15% premium
Second shift an additional 15% of wage plus benefits to be paid
Third shift an additional 25% of wage plus benefits to be paid

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 38.50

OVERTIME PAY
Cement Mason See ( B, E, Q, W )
All Others See ( B, E, Q, )

HOLIDAY
Paid: See (5, 6, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
- Whenever any of the above holidays fall on Sunday, they will be observed on Monday.  Whenever any of the above holidays fall on
Saturday, they will be observed on Friday.
- Supplemental Benefits are not paid for paid Holiday
- If Holiday is worked, Supplemental Benefits are paid for hours worked.
- Whenever an Employee works within three (3) calendar days before a holiday, the Employee shall be paid for the Holiday.

REGISTERED APPRENTICES
Wages per hour:

750 hour terms at the following percentage of Journeyman's  wage

1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%
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Supplemental Benefits per hour

750 hour terms at the following percentage of journeyman supplements
1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Apprentices indentured before June 1st, 2011 receive full journeyman benefits
11-5WP-H/H

Operating Engineer - Building / Heavy&Highway 12/01/2024

JOB DESCRIPTION  Operating Engineer - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Delaware, Orange, Rockland, Sullivan, Ulster

WAGES
CLASS A5: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with 140ft boom and over.
CLASS A4: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with 100ft to 139ft boom.
CLASS A3: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes with a boom under 100ft.
CLASS A2: Cranes, Derricks and Pile Drivers less than 100 tons with 140ft boom and over.
CLASS A1: Cranes, Derricks and Pile Drivers less than 100 tons with a 100ft to 139ft boom.

CLASS A: Cranes, Derricks and Pile Drivers less than 100 tons with a boom under 100ft.; Autograde Combination Subgrader, Base Material
Spreader and Base Trimmer (CMI and Similar Types); Autograde Pavement profiler (CMI and Similar Types); Autograde Pavement Profiler
and Recycle type (CMI and Similar Type); Autograde Placer-Trimmer-Spreader Comb. (CMI & Similar types); Autograde Slipform Paver
(CMI & Similar Types); Central Power Plants (all types); Chief of Party; Concrete Paving Machines; Drill (Bauer, AMI and Similar Types);
Drillmaster, Quarrymaster (Down the Hole Drill), Rotary Drill, Self-Propelled Hydraulic Drill, Self-Powered Drill; Draglines; Elevator Graders;
Excavator; Front End Loaders (5 yds. and over); Gradall's; Grader-Rago; Helicopters (Co-Pilot); Helicopters (Communications
Engineer);Juntann Pile Driver; Locomotive (Large); Mucking Machines; Pavement & Concrete Breaker, i.e., Superhammer & Hoe Ram;
Roadway Surface Grinder; Prentice Truck; Scooper (Loader and Shovel); Shovels; Tree Chopper with Boom; Trench Machines (Cable
Plow); Tunnel Boring Machine; Vacuum Truck

CLASS B: "A" Frame; Backhoe (Combination); Boom Attachment on Loaders (Rate based on size of Bucket) not applicable to Pipehook;
Boring and Drilling Machines; Brush Chopper, Shredder and Tree Shredder, Tree Shearer; Bulldozer(Fine Grade); Cableways; Carryalls;
Concrete Pump; Concrete Pumping System, Pump Concrete and Similar Types; Conveyors (125 ft. and over); Drill Doctor (duties incl. Dust
Collector Maintenance); Front End Loaders (2 yds. but less than 5 yds.); Graders (Finish); Groove Cutting Machine (Ride on Type); Heater
Planer; Hoists (all type Hoists, shall also include Steam, Gas, Diesel, Electric, Air Hydraulic, Single and Double Drum, Concrete, Brick Shaft
Caisson, Snorkel Roof, and/or any other Similar Type Hoisting Machines, portable or stationary, except Chicago Boom Type); Long Boom
Rate to be applied if Hoist is "Outside Material Tower Hoist"**; Hydraulic Cranes-10 tons and under; Hydraulic Dredge; Hydro-Axe; Hydro
Blaster; Jacks-Screw Air Hydraulic Power Operated Unit or Console Type (not hand Jack or Pile Load Test Type); Log Skidder; Pans;
Pavers (all) concrete; Plate and Frame Filter Press; Pumpcrete Machines, Squeezecrete & Concrete Pumping (regardless of size); Scrapers;
Side Booms; "Straddle"Carrier-Ross and similar types; Winch Trucks (Hoisting); Whip Hammer

CLASS C: Asphalt Curbing Machine; Asphalt Plant Engineer; Asphalt Spreader; Autograde Tube Finisher and Texturing Machine (CMI &
Similar types); Autograde Curecrete Machine (CMI & Similar Types); Autograde Curb Trimmer & Sidewalk, Shoulder, Slipform (CMI &
Similar Types); Bar Bending Machines (Power); Barrier Moving Machine-Zipper; Batchers, Batching Plant and Crusher on Site; Belt
Conveyor Systems; Boom Type Skimmer Machines; Bridge Deck Finisher; Bulldozer(except fine grade); Car Dumpers (Railroad);
Compressor and Blower Type Units (used independently or mounted on dual purpose Trucks, on Job Site or in conjunction with jobsite, in
Loading and Unloading of Concrete, Cement, Fly Ash, Instantcrete, or Similar Type Materials); Compressors (2 or 3 in Battery); Concrete
Finishing Machines; Concrete cleaning decontamination machine operator; Concrete Saws and Cutters (Ride-on type); Concrete Spreaders
(Hetzel, Rexomatic and Similar Types); Concrete Vibrators; Conveyors (under 125 feet); Crushing Machines; Directional Boring Machines;
Ditching Machine-small (Ditch-witch, Vermeer, or Similar type); Dope Pots (Mechanical with or without pump); Dumpsters; Elevator; Fireman;
Fork Lifts (Economobile, Lull and Similar Types of Equipment); Front End Loaders (1 yd. and over but under 2 yds.); Generators (2 or 3 in
Battery); Giraffe Grinders; Grout Pump; Gunnite Machines (excluding nozzle); Hammer Vibrator (in conjunction with Generator); Heavy
Equipment Robotics Operator Technician; Hoists-Roof, Tugger, Aerial Platform Hoist & House Cars; Hoppers; Hopper Doors (power
operated); Hydro Blaster; Hydraulic Jacking Trailer; Ladders (motorized); Laddervator; Locomotive-dinky type; Maintenance -Utility Man;
Master Environmental Maintenance Technician; Mechanics; Mixers (Excepting Paving Mixers); Motor Patrols; Pavement Breakers (small self
- propelled ride on type-also maintains compressor hydraulic unit); Pavement Breaker-truck mounted; Pipe Bending Machine (Power); Pitch
Pump; Plaster Pump (regardless of size); Post Hole Digger (Post Pounder & Auger); Pot Hole Killer Trucks or equivalent;  Rod Bending
Machines (Power); Roller-Black Top; Scales (Power); Seaman pulverizing mixer; Shoulder widener; Silos; Skidsteer (all attachments);
Skimmer Machines (boom-type); Steel Cutting Machine (service & maintain); Tam Rock Drill; Tractors; Transfer Machine;  Captain (Power
Boats); Tug Master (powerboats); Ultra High Pressure Waterjet Cutting Tool System operator/maintenance technician; Vacuum Blasting
Machine; Vibrating Plants (used in conjunction with unloading); Welder and Repair Mechanics
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CLASS D: Brooms and Sweepers; Chippers; Compressor (single); Concrete Spreaders (small type); Conveyor Loaders (not including
Elevator Graders); Engines-large diesel (1620 HP) and Staging Pump; Farm Tractors; Fertilizing Equipment (Operation & Maintenance of);
Fine Grade Machine (small type); Form Line Graders (small type); Front End Loader (under 1 yard); Generator (single); Grease, Gas, Fuel
and Oil supply trucks; Heaters (Nelson or other type incl. Propane, Natural Gas or Flow type Units); Lights, Portable Generating Light Plants;
Mixers (Concrete, small); Mulching Equipment (Operation and Maintenance of); Pumps (2 or less than 4 inch suction); Pumps (4 inch suction
and over incl. submersible pumps); Pumps (Diesel Engine and Hydraulic-immaterial of power); Road Finishing Machines (small type);
Rollers-grade, fill or stone base; Seeding Equip. (Operation and Maintenance of); Sprinkler & Water Pump Trucks (used on jobsite or in
conjunction with jobsite); Steam Jennies and Boilers-irrespective of use; Stone Spreader; Tamping Machines, Vibrating Ride-on; Temporary
Heating Plant (Nelson or other type, incl. Propane, Natural Gas or Flow Type Units); Water & Sprinkler Trucks (used on or in conjunction with
jobsite); Welding Machines (Gas, Diesel, and/or Electric Converters of any type, single, two, or three in a battery); Wellpoint Systems
(including installation by Bull Gang and Maintenance of)

CLASS E: Assistant Engineer/Oiler; Drillers Helper; Maintenance Apprentice (Deck Hand); Maintenance Apprentice (Oiler); Mechanics'
Helper; Tire Repair and Maintenance; Transit/Instrument Man

WAGES:(per hour)
     07/01/2024 07/01/2025

Additional
Class A5 $ 66.97 plus 5.00* $ 2.50***
Class A4 65.97 plus 5.00* 2.50***
Class A3 64.97 plus 5.00* 2.50***
Class A2 62.47 plus 5.00* 2.50***
Class A1 61.47 plus 5.00* 2.50***
Class A 60.47 plus 5.00* 2.50***
Class B 58.88 plus 5.00* 2.50***
Class C 56.97 plus 5.00* 2.50***
Class D 55.34 plus 5.00* 2.50***
Class E 51.63 plus 5.00* 2.50***
Safety Engineer 61.21 plus 5.00* 2.50***

Helicopter:
Pilot/Engineer 62.29 plus 5.00* 2.50***
Co Pilot 60.47 plus 5.00* 2.50***
Communications Engineer 60.47 plus 5.00* 2.50***

Surveying:
Chief of Party 60.47 plus 5.00* 2.50***
Transit/Instrument Man 51.63 plus 5.00* 2.50***
Rod/Chainman 51.05 plus 5.00* 2.50***
Additional $0.75 for Survey work Tunnel under compressed air.
Additional $0.50 for Hydrographic work.

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.

**Outside Material Hoist (Class B) receives additional $ 1.00 per hour on 110 feet up to 199 feet total height, $ 2.00 per hour on 200 feet and
over total height.

***To be allocated at a later date

- On HAZARDOUS WASTE REMOVAL or ASBESTOS REMOVAL work, or any state or federally DESIGNATED HAZARDOUS WASTE
SITE:

For projects bid on or before April 1, 2020...Where the Operating Engineer is in direct contact with hazardous material and
when personal protective equipment is required for respiratory, skin and eye protection, the Operating Engineer shall receive
the hourly wage plus an additional twenty percent (20%) of that wage for the entire shift.

For projects bid after April 1, 2020...On hazardous waste removal work of any kind, including state or federally designated site
where the operating engineer is required to wear level A, B, or C personal protection the operating engineer shall receive an
hourly wage rate of his regular hourly wage plus $5.00 per hour.  An operating engineer working at a hazardous waste removal
project or site at a task requiring hazardous waste related certification, but who is not working in a zone requiring level A, B, or
C personal protection, shall receive an hourly wage rate of his regular rate plus $ 1.00 per hour. This shall also apply to sites
where the level D personal protection is required.

SHIFT WORK
- SHIFT WORK: On all Government mandated irregular or off shift work, an additional 15% on straight time hours.

SUPPLEMENTAL BENEFITS
Per hour:
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Journeyman $ 34.00*

*15% premium is also required on shift work benefits

OVERTIME PAY
See (B, E, Q, *V, X) on OVERTIME PAGE
*15% premium is also required on shift work benefits

HOLIDAY
Paid: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Holidays falling on Sunday will be celebrated on Monday.

REGISTERED APPRENTICES
(1) year terms at the following percentage of journeyman's wage:

1st year 60% of Class base wage plus $5.00*
2nd year 70% of Class base wage plus $5.00*
3rd year 80% of Class base wage plus $5.00*
4th year 90% of Class base wage plus $5.00*

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.

Supplemental Benefits per hour:

Apprentices $ 34.00
11-825

Operating Engineer - Marine Dredging 12/01/2024

JOB DESCRIPTION  Operating Engineer - Marine Dredging DISTRICT  4
ENTIRE COUNTIES
Albany, Bronx, Cayuga, Clinton, Columbia, Dutchess, Essex, Franklin, Greene, Jefferson, Kings, Monroe, Nassau, New York, Orange,
Oswego, Putnam, Queens, Rensselaer, Richmond, Rockland, St. Lawrence, Suffolk, Ulster, Washington, Wayne, Westchester

WAGES
These wages do not apply to Operating Engineers on land based construction projects. For those projects, please see the Operating
Engineer Heavy/Highway Rates. The wage rates below for all equipment and operators are only for marine dredging work in navigable
waters found in the counties listed above.

Per Hour: 07/01/2024

CLASS A1 $ 45.26
Deck Captain, Leverman,
Mechanical Dredge Operator,
Licensed Tug Operator 1000HP or more.

CLASS A2 40.33
Crane Operator (360 swing)

CLASS B To conform to Operating Engineer
Dozer, Front Loader Prevailing Wage in locality where work
Operator on Land is being performed including benefits.

CLASS B1 39.14
Derrick Operator (180 swing)
Spider/Spill Barge Operator
Operator II, Fill Placer, Engineer
Chief Mate, Electrician,Chief Welder,
Maintenance Engineer,Licensed Boat, Crew Boat Operator

CLASS B2 36.84
Certified Welder

CLASS C1 35.83
Drag Barge Operator,
Steward, Mate,
Assistant Fill Placer
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CLASS C2 34.68
Boat Operator

CLASS D 28.81
Shoreman, Deckhand, Oiler,
Rodman, Scowman, Cook,
Messman, Porter/Janitor

SUPPLEMENTAL BENEFITS
Per Hour:
THE FOLLOWING SUPPLEMENTAL BENEFITS APPLY TO ALL CATEGORIES

All Classes A & B $ 12.00 plus 7%
of straight time
wage, Overtime hours
add $ 0.63

All Class C & D $ 11.75 plus 7%
of straight time
wage, Overtime hours
add $ 0.50

OVERTIME PAY
See (B2, F, R) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 26) on HOLIDAY PAGE

4-25a-MarDredge

Operating Engineer - Steel Erectors 12/01/2024

JOB DESCRIPTION  Operating Engineer - Steel Erectors DISTRICT  11

ENTIRE COUNTIES
Delaware, Orange, Rockland, Sullivan, Ulster

WAGES
CLASS A3: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with a 140 ft. boom and over.

CLASS A2: Cranes, Derricks and Pile Drivers 100 tons or more and Tower Cranes, with up to a 139 ft. boom and under.

CLASS A1: Cranes, Derricks and Pile Drivers less than 100 tons with a 140 ft. boom and over.

CLASS A: Cranes, Derricks and Pile Drivers less than 100 tons with up to a 139 ft. boom and under.

CLASS B: "A" Frame; Cherry Pickers(10 tons and under); Hoists (all type Hoists, shall also include Steam, Gas, Diesel, Electric, Air
Hydraulic, Single and Double Drum, Concrete, Brick Shaft Caisson, Snorkel Roof, and/or any other Similar Type Hoisting Machines, portable
or stationary, except Chicago Boom Type); Jacks-Screw Air Hydraulic Power Operated Unit or Console Type (not hand Jack or Pile Load
Test Type); Side Booms; Straddle Carrier

CLASS C: Aerial Platform used as Hoist; Compressors (2 or 3 in Battery); Concrete cleaning/ decontamination machine operator; Directional
Boring Machines; Elevator or House Cars; Conveyers and Tugger Hoists; Fireman; Fork Lifts; Generators (2 or 3 in Battery); Heavy
Equipment Robotics Operator/Technician; Master Environmental Maintenance Technician; Maintenance -Utility Man; Rod Bending Machines
(Power); Captain(powerboat); Tug Master; Ultra High Pressure Waterjet Cutting Tool System; Vacuum Blasting Machine; Welding
Machines(gas or electric,2 or 3 in battery, including diesels); Transfer Machine; Apprentice Engineer/Oiler with either one compressor or one
welding machine when used for decontamination and remediation

CLASS D: Compressor (single); Welding Machines (Gas, Diesel, and/or Electric Converters of any type); Welding System Multiple (Rectifier
Transformer type)

CLASS E: Assistant Engineer/Oiler; Maintenance Apprentice (Deck Hand);Drillers Helper; Maintenance Apprentice (Oiler); Mechanics'
Helper; Transit/Instrument Man

WAGES:(per hour)
07/01/2024 07/01/2025

Additional
Class A3 $ 68.99 plus 5.00* $ 2.50**
Class A2 67.33 plus 5.00* 2.50**
Class A1 64.49 plus 5.00* 2.50**
Class A 62.83 plus 5.00* 2.50**

Page 47

Prevailing Wage Rates for 07/01/2024 - 06/30/2025 Published by the New York State Department of Labor
Last Published on Dec 01 2024 PRC Number 2024015253  Orange County



Class B 60.04 plus 5.00* 2.50**
Class C 57.38 plus 5.00* 2.50**
Class D 55.85 plus 5.00* 2.50**
Class E 52.09 plus 5.00* 2.50**
Vacuum Truck 60.80 plus 5.00* 2.50**
Safety Engineer 61.66 plus 5.00* 2.50**

Helicopter:
Pilot/Engineer 64.49 plus 5.00* 2.50**
Co Pilot 64.10 plus 5.00* 2.50**
Communications Engineer 64.10 plus 5.00* 2.50**

Surveying:
Chief of Party 60.80 plus 5.00* 2.50**
Transit/Instrument man 52.09 plus 5.00* 2.50**
Rod/Chainman 51.05 plus 5.00* 2.50**
Additional $0.75 for Survey work Tunnels under compressed air.
Additional $0.50 for Hydrographic work.

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.

**To be allocated at a later date

- On HAZARDOUS WASTE REMOVAL or ASBESTOS REMOVAL work, or any state or federally DESIGNATED HAZARDOUS WASTE
SITE:

For projects bid on or before April 1, 2020...Where the Operating Engineer is in direct contact with hazardous material and
when personal protective equipment is required for respiratory, skin and eye protection, the Operating Engineer shall receive
the hourly wage plus an additional twenty percent (20%) of that wage for the entire shift.

For projects bid after April 1, 2020...On hazardous waste removal work of any kind, including state or federally designated site
where the operating engineer is required to wear level A, B, or C personal protection the operating engineer shall receive an
hourly wage rate of his regular hourly wage plus $5.00 per hour.  An operating engineer working at a hazardous waste removal
project or site at a task requiring hazardous waste related certification, but who is not working in a zone requiring level A, B, or
C personal protection, shall receive an hourly wage rate of his regular rate plus $ 1.00 per hour. This shall also apply to sites
where the level D personal protection is required.

SHIFT WORK
- SHIFT WORK: On all Government mandated irregular or off shift work, an additional 15% on straight time hours.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 34.00*

*15% premium is also required on shift work benefits

OVERTIME PAY
See (B, E, Q, *V, X) on OVERTIME PAGE
*15% premium is also required on shift work benefits

HOLIDAY
Paid: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 10, 13, 15) on HOLIDAY PAGE
Holidays falling on Sunday will be celebrated on Monday.

REGISTERED APPRENTICES
(1) year terms at the following percentage of journeyman's wage.

1st year 60% of Class base wage plus $5.00*
2nd year 70% of Class base wage plus $5.00*
3rd year 80% of Class base wage plus $5.00*
4th year 90% of Class base wage plus $5.00*

*The $5.00 is added to the Class Base Wage for all hours worked.  Additionally, the $5.00 is subject to the V-Code listed on the OVERTIME
CODE Sheet.

Supplemental Benefits per hour:

Apprentices $ 34.00
11-825SE
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Painter 12/01/2024

JOB DESCRIPTION  Painter DISTRICT  1
ENTIRE COUNTIES
Columbia, Dutchess, Greene, Orange, Sullivan, Ulster

WAGES
Per hour

07/01/2024 05/01/2025
Additional

Brush/Paper Hanger $ 38.81 $ 1.99*
Dry Wall Finisher 38.81 1.99*
Lead Abatement 38.81 1.99*
Sandblaster-Painter 38.81 1.99*
Spray Rate 39.81 1.99*

(*) To be allocated at later date.

See Bridge Painting rates for the following work:
Structural Steel, all work performed on tanks, ALL BRIDGES, towers, smoke stacks, flag poles.  Rate shall apply to all of said areas from the
ground up.

SUPPLEMENTAL BENEFITS
Per hour

Journeyworker $ 27.37

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour

Six (6) month terms at the following percentage of Journeyperson's wage

1st 2nd 3rd 4th 5th 6th
50% 55% 65% 75% 85% 95%

Supplemental Benefits per hour worked

1st term $ 11.39
All others 27.37

1-155

Painter - Bridge & Structural Steel 12/01/2024

JOB DESCRIPTION  Painter - Bridge & Structural Steel DISTRICT  8
ENTIRE COUNTIES
Albany, Bronx, Clinton, Columbia, Dutchess, Essex, Franklin, Fulton, Greene, Hamilton, Kings, Montgomery, Nassau, New York, Orange,
Putnam, Queens, Rensselaer, Richmond, Rockland, Saratoga, Schenectady, Schoharie, Suffolk, Sullivan, Ulster, Warren, Washington,
Westchester

WAGES
Per Hour:
STEEL:
Bridge Painting: 07/01/2024

$ 56.00
+ 10.35*

ADDITIONAL $7.00 per hour for POWER TOOL/SPRAY, whether straight time or overtime.

NOTE: All premium wages are to be calculated on base rate per hour only.

* For the period of May 1st to November 15th, this amount is payable up to 40 hours. For the period of Nov 16th to April 30th, this amount is
payable up to 50 hours. EXCEPTION: First and last week of employment, and for the weeks of Memorial Day, Independence Day and Labor
Day, where the amount is paid for the actual number of hours worked (50 hour cap).
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NOTE: Generally, for Bridge Painting Contracts, ALL WORKERS on and off the bridge (including Flagmen) are to be paid Painter's Rate; the
contract must be ONLY for Bridge Painting.

SHIFT WORK
When directly specified in public agency or authority contract documents for an employer to work a second shift and works the second shift
with employees other than from the first shift, all employees who work the second shift will be paid 10% of the base wage shift differential in
lieu of overtime for the first eight (8) hours worked after which the employees shall be paid at time and one half of the regular wage rate.
When a single irregular work shift is mandated in the job specifications or by the contracting agency, wages shall be paid at time and one
half for single shifts between the hours of 3pm-11pm or 11pm-7am.

SUPPLEMENTAL BENEFITS
Per Hour:
Journeyworker:

$ 12.43
+ 31.55*

* For the period of May 1st to November 15th, this amount is payable up to 40 hours. For the period of Nov 16th to April 30th, this amount is
payable up to 50 hours. EXCEPTION: First and last week of employment, and for the weeks of Memorial Day, Independence Day and Labor
Day, where the amount is paid for the actual number of hours worked (50 hour cap).

OVERTIME PAY
See (B, F, R) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (4, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wage - Per hour:
Apprentices: (1) year terms.

1st year $ 22.40
+ 4.14

2nd year $ 33.60
+ 6.21

3rd year $ 44.80
+ 8.28

Supplemental Benefits - Per hour:

1st year $ 1.16
+ 12.62

2nd year $  7.46
+ 18.93

3rd year $  9.94
+ 25.24

NOTE: All premium wages are to be calculated on base rate per hour only.
8-DC-9/806/155-BrSS

Painter - Line Striping 12/01/2024

JOB DESCRIPTION  Painter - Line Striping DISTRICT  8
ENTIRE COUNTIES
Albany, Clinton, Columbia, Dutchess, Essex, Franklin, Fulton, Greene, Hamilton, Montgomery, Nassau, Orange, Putnam, Rensselaer,
Rockland, Saratoga, Schenectady, Schoharie, Suffolk, Sullivan, Ulster, Warren, Washington, Westchester

WAGES
Per hour:

Painter (Striping-Highway): 07/01/2024 04/01/2025 04/01/2026

Striping-Machine Operator* $ 34.12 $ 35.49 $ 36.93

Linerman Thermoplastic 41.12 42.74 44.44
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Note: * Includes but is not limited to: Positioning of cones and directing of traffic using hand held devices. Excludes the Driver/Operator of
equipment used in the maintenance and protection of traffic safety.

SHIFT WORK
When directly specified in public agency or authority contract documents there shall be a 30% night shift premium pay differential for all work
performed after 9:00pm and before 5:00am.

SUPPLEMENTAL BENEFITS
Per hour paid:
Journeyworker:
Striping Machine Operator: $23.65 $ 24.30 $ 24.95
Linerman Thermoplastic: 23.65 24.30 24.95

OVERTIME PAY
See (B, B2, E2, F, S) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 20) on HOLIDAY PAGE
Overtime: See (5, 20) on HOLIDAY PAGE

REGISTERED APPRENTICES
One (1) year terms at the following wage rates:

1st Term: $ 16.00 $ 16.00 $ 16.00
2nd Term: 20.47 21.29 22.16
3rd Term: 27.30 28.39 29.54

Supplemental Benefits per hour:

All terms: $ 23.65 $ 24.30 $ 24.95
8-1456-LS

Painter - Metal Polisher 12/01/2024

JOB DESCRIPTION  Painter - Metal Polisher DISTRICT  8
ENTIRE COUNTIES
Albany, Allegany, Bronx, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware,
Dutchess, Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Kings, Lewis, Livingston, Madison, Monroe,
Montgomery, Nassau, New York, Niagara, Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Queens, Rensselaer,
Richmond, Rockland, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Suffolk, Sullivan, Tioga, Tompkins,
Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
07/01/2024

Metal Polisher $ 39.33
Metal Polisher* 40.43
Metal Polisher** 43.33

*Note: Applies on New Construction & complete renovation
** Note: Applies when working on scaffolds over 34 feet.

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2024

Journeyworker:
All classification $ 12.79

OVERTIME PAY
See (B, E, P, T) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 11, 15, 16, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 15, 16, 25, 26) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:
One (1) year term at the following wage rates:

07/01/2024

1st year $ 19.67
2nd year   21.63
3rd year   23.60

1st year* $ 22.06
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2nd year*   22.07
3rd year*   24.14

1st year** $ 22.17
2nd year**   24.13
3rd year**   26.10

*Note: Applies on New Construction & complete renovation
** Note: Applies when working on scaffolds over 34 feet.

Supplemental benefits:
Per hour:

1st year $ 8.69
2nd year   8.69
3rd year   8.69

8-8A/28A-MP

Plumber 12/01/2024

JOB DESCRIPTION  Plumber DISTRICT  11

ENTIRE COUNTIES
Orange, Rockland, Sullivan

PARTIAL COUNTIES
Ulster:  Only the Townships of Plattekill, Marlboro, Wawarsing, and Shawangunk (except for Wallkill and Shawangunk Prisons).

WAGES
REFRIGERATION: For commercial and industrial refrigeration which means service, maintenance, and installation work where the combined
compressor tonnage does not exceed 40 tons.
AIR CONDITIONING: Air conditioning to be installed that is water cooled shall not exceed 25 tons. This will include the piping of the
component system and erection of water tower. Air conditioning that is air cooled shall not exceed 50 tons.

WAGES: (per hour)
07/01/2024 05/01/2025

Additional
Plumber $ 40.09 $ 2.50*

*To be allocated at a later date

Star Certification: an additional $ 1.00 per hour over scale will be paid to all those who have Star Certification.

SHIFT WORK
Shift Differential: When mandated by the governmental agency, an additional 15% premium will be paid for irregular workday or for 2nd and
3rd shift.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman

$ 36.78*

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.

OVERTIME PAY
See (B, G, P, *V) on OVERTIME PAGE
* A portion of the benefit amount is subject to the V code for overtime and shift differential work.

HOLIDAY
Paid: See (5, 6, 13, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 13, 15, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
(1)year terms at the following wage.

07/01/2024
1st term $ 18.04
2nd term 22.05
3rd term 26.06
4th term 30.07
5th term 34.08

Supplemental Benefits per hour:
Apprentices
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1st term $ 16.62*
2nd term 20.29*
3rd term 23.95*
4th term 27.63*
5th term 31.19*

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.
11-373 Refrig

Plumber 12/01/2024

JOB DESCRIPTION  Plumber DISTRICT  11

ENTIRE COUNTIES
Orange, Rockland, Sullivan

PARTIAL COUNTIES
Ulster:  Only the Townships of Plattekill, Marlboro, Wawarsing, and Shawangunk (except for Wallkill and Shawangunk Prisons).

WAGES
WAGES:(per hour) 07/01/2024

Plumber/Steamfitter $ 51.20

Note: For all work 40-60 feet above ground add $ 0.25 per hour, over 60 feet add $ 0.50 per hour.

SHIFT WORK
Shift Differential: When mandated by the governmental agency, an additional 15% premium will be paid for irregular workday or for 2nd and
3rd shift.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 45.57

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.

OVERTIME PAY
See (B, E, Q, *V) on OVERTIME PAGE
* A portion of the benefit amount is subject to the V code for overtime and  shift differential work.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 16) on HOLIDAY PAGE
When a holiday falls on a Saturday, the day prior shall be considered and recognized as the holiday.  When a holiday falls on a Sunday, the
day proceeding shall be considered and recognized as the holiday to be observed.

REGISTERED APPRENTICES
(1) year terms at the following wages.

07/01/2024
1st term $ 17.92
2nd term 23.04
3rd term 28.16
4th term 33.28
5th term 40.96

Supplemental Benefits per hour:
1st term $ 16.03*
2nd term 20.58*
3rd term 25.12*
4th term 29.68*
5th term 36.48*

*For overtime or shift differential work, $0.10 is paid at straight time, the remaining balance is paid at the same premium as the wages.
11-373 SF

Roofer 12/01/2024

JOB DESCRIPTION  Roofer DISTRICT  9
ENTIRE COUNTIES
Bronx, Dutchess, Kings, New York, Orange, Putnam, Queens, Richmond, Rockland, Sullivan, Ulster, Westchester

WAGES
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Per Hour: 07/01/2024

Roofer/Waterproofer $ 48.50
+ $7.00*

* This portion is not subjected to overtime premiums.

Note: Abatement/Removal of Asbestos containing roofs and roofing material is classified as Roofer.

SUPPLEMENTAL BENEFITS
Per Hour: $ 31.87

OVERTIME PAY
See (B, H) on OVERTIME PAGE
Note: An observed holiday that falls on a Sunday will be observed the following Monday.

HOLIDAY
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
( 1 ) year term apprentices indentured prior to 01/01/2023

1st 2nd 3rd 4th
$ 16.97 $ 24.25 $ 29.10 $ 36.37

+ 3.50* + 4.20* + 5.26*
Supplements:

1st 2nd 3rd 4th
$ 4.10 $ 16.17 $ 19.31 $ 24.02

* This portion is not subjected to overtime premiums.

 (1)  year term apprentices indentured after 01/01/2023
1st 2nd 3rd 4th 5th

$ 18.43 $ 21.82 $ 24.25 $ 29.10 $ 36.37
+ 3.16* + 3.50* + 4.20* + 5.26

Supplements:
1st 2nd 3rd 4th 5th

$ 7.73 $ 14.59 $ 16.17 $ 19.31 $ 24.02

* This portion is not subjected to overtime premiums.
9-8R

Sheetmetal Worker 12/01/2024

JOB DESCRIPTION  Sheetmetal Worker DISTRICT  8
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster, Westchester

WAGES
07/01/2024

SheetMetal Worker $ 49.51
+ 3.71*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

SHIFT WORK
For all NYS D.O.T. and other Governmental mandated off-shift work:
10% increase for additional shifts for a minimum of five (5) days

SUPPLEMENTAL BENEFITS
Journeyworker  $ 46.20

OVERTIME PAY
OVERTIME:.. See ( B, E, Q, ) on OVERTIME PAGE.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 16, 23) on HOLIDAY PAGE

REGISTERED APPRENTICES
1st 2nd 3rd 4th 5th 6th 7th 8th

$ 20.20 $ 20.81 $ 23.12 $ 25.42 $ 27.74 $ 30.08 $ 32.86 $ 35.63
+ 1.48* + 1.67* + 1.86* + 2.04* + 2.23* + 2.41* + 2.60* + 2.78*

*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.
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Supplemental Benefits per hour:

Apprentices
  1st term $ 18.07
  2nd term 22.24
  3rd term 24.71
  4th term 27.21
  5th term 29.67
  6th term 32.12
  7th term 34.12
  8th term 36.15

8-38

Sprinkler Fitter 12/01/2024

JOB DESCRIPTION  Sprinkler Fitter DISTRICT  1
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster, Westchester

WAGES
Per hour 07/01/2024

Sprinkler $ 53.34
Fitter

SUPPLEMENTAL BENEFITS
Per hour

Journeyworker $ 30.77

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  When a holiday falls on Sunday, the following Monday shall be considered a holiday and all work performed on either day shall be at
the double time rate. When a holiday falls on Saturday, the preceding Friday shall be considered a holiday and all work performed on either
day shall be at the double time rate.

REGISTERED APPRENTICES
Wages per hour

One Half Year terms at the following wage.

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
$ 25.89 $ 28.77 $ 31.39 $ 34.27 $ 37.14 $ 40.02 $ 42.90 $ 45.77 $ 48.65 $ 51.53

Supplemental Benefits per hour

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
$ 9.18 $ 9.18 $ 20.90 $ 20.90 $ 21.15 $ 21.15 $ 21.15 $ 21.15 $ 21.15 $ 21.15

1-669.2

Teamster - Building / Heavy&Highway 12/01/2024

JOB DESCRIPTION  Teamster - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Orange, Rockland, Sullivan, Ulster

WAGES
GROUP 1:  LeTourneau Tractors, Double Barrel Euclids, Athney Wagons and similar equipment (except when hooked to scrapers), I-Beam
and Pole Trailers, Tire Trucks, Tractor and Trailers with 5 axles and over, Articulated Back Dumps and Road Oil Distributors, Articulated
Water Trucks and Fuel Trucks/Trailers, positions requiring a HAZMAT CDL endorsement.

GROUP 1A: Drivers on detachable Gooseneck Low Bed Trailers rated over 35 tons.

GROUP 2:  All equipment 25 yards and up to and including 30-yard bodies and cable Dump Trailers and Powder and Dynamite Trucks.
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GROUP 3:  All Equipment up to and including 24-yard bodies, Mixer Trucks, Dump Crete Trucks and similar types of equipment, Fuel
Trucks, Batch Trucks and all other Tractor Trailers, Hi-Rail Truck.

GROUP 4:  Tri-Axles, Ten Wheelers, Grease Trucks, Tillerman, Pattern Trucks, Attenuator Trucks, Water Trucks, Bus.

GROUP 5:  Straight Trucks.

GROUP 6:  Pick-up Trucks for hauling materials and parts, and Escort Man over-the-road.

WAGES: (per hour) 07/01/2024

GROUP 1 $ 34.58
GROUP 1A 35.72
GROUP 2 34.02
GROUP 3 33.80
GROUP 4 33.69
GROUP 5 33.57
GROUP 6 33.57

NOTE ADDITIONAL PREMIUMS:

- Employees engaged in hazardous/toxic waste removal, on a State or Federally designated hazardous/toxic waste site, where the employee
comes in contact with hazardous/toxic waste material and when personal protective equipment is required for respiratory, skin, or eye
protection, the employee shall receive an additional 20% premium above the hourly wage.

SHIFT WORK
- On projects requiring an irregular shift a premium of 10% will be paid on wages.  The premium will be paid for off-shift or irregular shift work
when mandated by Governmental Agency.

SUPPLEMENTAL BENEFITS
Per hour:
First 40 hours $ 44.59
Over 40 hours 36.99

OVERTIME PAY
See (*B, E, **E2, ***P, X) on OVERTIME PAGE
*Holidays worked Monday through Friday receive Double Time (2x) after 8 hours.
**Makeup day limited to the employees who were working on the site that week.
***Sunday Holidays are paid at a rate of double time and one half (2.5x) for all hours worked.

HOLIDAY
Paid: See (5, 6, 15, 25) on HOLIDAY PAGE
Overtime: See (*1) on HOLIDAY PAGE
- Any employee working two (2) days in any calendar week during which a holiday occurs shall receive a days pay for each holiday occurring
during said week.  This provision shall also apply if a holiday falls on a Saturday or Sunday.
*See OVERTIME PAY section for when additional premium is applicable on Holiday hours worked.

11-445B/HH

Teamster - Delivery - Building / Heavy&Highway 12/01/2024

JOB DESCRIPTION  Teamster - Delivery - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Dutchess, Orange, Rockland, Sullivan, Ulster

WAGES
Group 1         Tractor Trailer Drivers
Group 2         Tri- Axle

Wages: 07/01/2024

Group 1 $ 33.70
Group 2 29.70

Hazardous/Toxic Waste Removal additional 20% when personal protective equipment is required.

SUPPLEMENTAL BENEFITS
Per hour paid:
First 40 hours $ 32.30
Over 40 hours 0.00

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE
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HOLIDAY
Paid: See (5, 13, 15, 16, 20, 22, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 13, 15, 16, 20, 22, 25, 26) on HOLIDAY PAGE
- Employee must work either the scheduled day of work before or the scheduled day of work after the holiday in the workweek.
- Any employee working one (1) day in the calendar week during which a holiday occurs shall receive a day's pay for each holiday occurring
during said week.  This provision shall also apply if a holiday falls on a Saturday.
- When any of the recognized holidays occur on Sunday and are celebrated any day before or after the holiday Sunday, such days shall be
considered as the holiday and paid for as such.

11-445 B/HH Delivery

Welder 12/01/2024

JOB DESCRIPTION  Welder DISTRICT  1
ENTIRE COUNTIES
Albany, Allegany, Bronx, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware,
Dutchess, Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Kings, Lewis, Livingston, Madison, Monroe,
Montgomery, Nassau, New York, Niagara, Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Queens, Rensselaer,
Richmond, Rockland, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Suffolk, Sullivan, Tioga, Tompkins,
Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
Per hour 07/01/2024

Welder: To be paid the same rate of the mechanic performing the work.*

*EXCEPTION: If a specific welder certification is required, then the 'Certified Welder' rate in that trade tag will be paid.

OVERTIME PAY
HOLIDAY

1-As Per Trade
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Overtime Codes
 
Following is an explanation of the code(s) listed in the OVERTIME section of each classification contained in the attached schedule.
Additional requirements may also be listed in the HOLIDAY section. 
 
NOTE: Supplemental Benefits are 'Per hour worked' (for each hour worked) unless otherwise noted
 
 

( AA ) Time and one half of the hourly rate after 7 and one half hours per day

( A  ) Time and one half of the hourly rate after 7 hours per day

( B  ) Time and one half of the hourly rate after 8 hours per day

( B1 ) Time and one half of the hourly rate for the 9th & 10th hours week days and the 1st 8 hours on Saturday.
Double the hourly rate for all additional hours

( B2 ) Time and one half of the hourly rate after 40 hours per week

( B3 ) Time and one half of the hourly rate after 40 straight hours per week

( C  ) Double the hourly rate after 7 hours per day

( C1 ) Double the hourly rate after 7 and one half hours per day

( D  ) Double the hourly rate after 8 hours per day

( D1 ) Double the hourly rate after 9 hours per day

( E  ) Time and one half of the hourly rate on Saturday

( E1 ) Time and one half 1st 4 hours on Saturday;  Double the hourly rate all additional Saturday hours

( E2 ) Saturday may be used as a make-up day at straight time when a day is lost during that week due to inclement
weather

( E3 ) Between November 1st and March 3rd Saturday may be used as a make-up day at straight time when a day is
lost during that week due to inclement weather, provided a given employee has worked between 16 and 32
hours that week

( E4 ) Saturday and Sunday may be used as a make-up day at straight time when a day is lost during that week due
to inclement weather

( E5 ) Double time after 8 hours on Saturdays

( F  ) Time and one half of the hourly rate on Saturday and Sunday

( G  ) Time and one half of the hourly rate on Saturday and Holidays

( H  ) Time and one half of the hourly rate on Saturday, Sunday, and Holidays

( I  ) Time and one half of the hourly rate on Sunday

( J  ) Time and one half of the hourly rate on Sunday and Holidays

( K  ) Time and one half of the hourly rate on Holidays

( L  ) Double the hourly rate on Saturday

( M  ) Double the hourly rate on Saturday and Sunday

( N  ) Double the hourly rate on Saturday and Holidays

( O  ) Double the hourly rate on Saturday, Sunday, and Holidays

( P  ) Double the hourly rate on Sunday

( Q  ) Double the hourly rate on Sunday and Holidays

( R  ) Double the hourly rate on Holidays
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( S  ) Two and one half times the hourly rate for Holidays

( S1 ) Two and one half times the hourly rate the first 8 hours on Sunday or Holidays  One and one half times the
hourly rate all additional hours.

( T  ) Triple the hourly rate for Holidays

( U  ) Four times the hourly rate for Holidays

( V  ) Including benefits at SAME PREMIUM as shown for overtime

( W  ) Time and one half for benefits on all overtime hours.

( X  ) Benefits payable on Paid Holiday at straight time. If worked, additional benefit amount will be required for
worked hours. (Refer to other codes listed.)
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Holiday Codes
 
PAID Holidays:
 
Paid Holidays are days for which an eligible employee receives a regular day's pay, but is not required to perform work. If an employee
works on a day listed as a paid holiday, this remuneration is in addition to payment of the required prevailing rate for the work actually
performed.
 
OVERTIME Holiday Pay:
 
Overtime holiday pay is the premium pay that is required for work performed on specified holidays.  It is only required where the employee
actually performs work on such holidays.  The applicable holidays are listed under HOLIDAYS: OVERTIME. The required rate of pay for
these covered holidays can be found in the OVERTIME PAY section listings for each classification.
 
Following is an explanation of the code(s) listed in the HOLIDAY section of each classification contained in the attached schedule. The
Holidays as listed below are to be paid at the wage rates at which the employee is normally classified.
 
 

( 1 ) None

( 2 ) Labor Day

( 3 ) Memorial Day and Labor Day

( 4 ) Memorial Day and July 4th

( 5 ) Memorial Day, July 4th, and Labor Day

( 6 ) New Year's, Thanksgiving, and Christmas

( 7 ) Lincoln's Birthday, Washington's Birthday, and Veterans Day

( 8 ) Good Friday

( 9 ) Lincoln's Birthday

( 10 ) Washington's Birthday

( 11 ) Columbus Day

( 12 ) Election Day

( 13 ) Presidential Election Day

( 14 ) 1/2 Day on Presidential Election Day

( 15 ) Veterans Day

( 16 ) Day after Thanksgiving

( 17 ) July 4th

( 18 ) 1/2 Day before Christmas

( 19 ) 1/2 Day before New Years

( 20 ) Thanksgiving

( 21 ) New Year's Day

( 22 ) Christmas

( 23 ) Day before Christmas

( 24 ) Day before New Year's

( 25 ) Presidents' Day

( 26 ) Martin Luther King, Jr. Day

( 27 ) Memorial Day

( 28 ) Easter Sunday
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( 29 ) Juneteenth
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New York State Department of Labor - Bureau of Public Work 
State Office Building Campus 

Building 12 - Room 130 
Albany, New York  12226

REQUEST FOR WAGE AND SUPPLEMENT INFORMATION 
As Required by Articles 8 and 9 of the NYS  Labor Law

Fax (518) 485-1870 or mail this form for new schedules or for determination for additional occupations.
This Form Must Be Typed

Submitted By:
(Check Only One) Contracting Agency Architect or Engineering Firm Public Work District Office Date:

A. Public Work Contract to be let by: (Enter Data Pertaining to Contracting/Public Agency)

1. Name and complete address (Check if new or change)

Telephone Fax

E-Mail:

2. NY State Units (see Item 5).

01 DOT
02 OGS

03 Dormitory Authority

04 State University
Construction Fund

05 Mental Hygiene
Facilities Corp.

 06 OTHER N.Y. STATE UNIT

07 City
08 Local School District
09 Special Local District, i.e.,

Fire, Sewer, Water District
1O Village
11 Town
12 County
13 Other Non-N.Y. State

(Describe)

3. SEND REPLY TO (check if new or change)
Name and complete address:

Telephone

E-Mail:

4. SERVICE REQUIRED. Check appropriate box and provide project
information.

New Schedule of Wages and Supplements.

APPROXIMATE BID DATE :

Additional Occupation and/or Redetermination

PRC NUMBER ISSUED PREVIOUSLY FOR
THIS PROJECT :

OFFICE USE ONLY

B. PROJECT PARTICULARS

5. Project Title

Description of Work

Contract Identification Number

Note: For NYS units, the OSC Contract No.

6. Location of Project:
Location on Site

Route No/Street Address

Village or City

Town

County

7. Nature of Project - Check One:

1. New Building
2. Addition to Existing Structure
3. Heavy and Highway Construction (New and Repair)
4. New Sewer or Waterline
5. Other New Construction (Explain)
6. Other Reconstruction, Maintenance, Repair or Alteration
7. Demolition
8. Building Service Contract

8. OCCUPATION FOR PROJECT :

Construction (Building, Heavy
Highway/Sewer/Water)
Tunnel
Residential
Landscape Maintenance
Elevator maintenance
Exterminators, Fumigators
Fire Safety Director, NYC Only

Fuel Delivery
Guards, Watchmen
Janitors, Porters, Cleaners, 
Elevator Operators
Moving furniture and
equipment
Trash and refuse removal
Window cleaners
Other (Describe)

9. Does this project comply with the Wicks Law involving separate bidding? YES NO

10.Name and Title of Requester
Signature

PW 39 (06-16) SEE PAGE TWO FOR LAWS RELATING TO PUBLIC WORK CONTRACTS

Fax



NEW YORK STATE DEPARTMENT OF LABOR 

Bureau of Public Work - Debarment List 

LIST OF EMPLOYERS INELIGIBLE TO BID ON OR BE 

AWARDED ANY PUBLIC WORK CONTRACT 

Under Article 8 and Article 9 of the NYS Labor Law, a contractor, sub-contractor and/or 

its successor shall be debarred and ineligible to submit a bid on or be awarded any 

public work or public building service contract/sub-contract with the state, any municipal 

corporation or public body for a period of five (5) years from the date of debarment when: 

• Two (2) final determinations have been rendered within any consecutive six-year (6)

period determining that such contractor, sub-contractor and/or its successor has

WILLFULLY failed to pay the prevailing wage and/or supplements;

• One (1) final determination involves falsification of payroll records or the kickback of

wages and/or supplements.

The agency issuing the determination and providing the information, is denoted under the 

heading 'Fiscal Officer'. DOL = New York State Department of Labor; NYC= New York City 

Comptroller's Office; AG = New York State Attorney General's Office; DA= County District 

Attorney's Office. 

Debarment Database: To search for contractors, sub-contractors and/or their successors 

debarred from bidding or being awarded any public work contract or subcontract under NYS 

Labor Law Articles 8 and 9, or under NYS Workers' Compensation Law Section 141-b, 

access the database at this link: https://apps.labor.ny.gov/EDList/searchPage.do 

For inquiries please call 518-457-5589.



 



Article 8

  

 

AGENCY Fiscal Officer FEIN EMPLOYER NAME EMPLOYER
DBA NAME

ADDRESS DEBARMENT
START DATE

DEBARMENT
END DATE

DOL DOL *****5754 0369 CONTRACTORS, LLC 515 WEST AVE
UNIT PH 13NORWALK CT

06850

05/12/2021 05/12/2026

DOL DOL *****5784 A.J.M. TRUCKING, INC. PO BOX 2064
MONROE NY 10950

02/12/2024 02/12/2029

DOL DOL AKHLAQ OULAKH 4307 28TH AVE
ASTORIA NY 11103

10/11/2024 10/11/2029

DOL NYC ALL COUNTY SEWER & DRAIN,
INC.

7 GREENFIELD DR
WARWICK NY 10990

03/25/2022 03/25/2027

DOL DOL *****8387 AMERICAN PAVING &
MASONRY, CORP.

8 FOREST AVE
GLEN COVE NY 11542

05/24/2024 05/24/2029

DOL DOL *****8654 AMERICAN PAVING, INC. 8 FORREST AVE.
GLEN COVE NY 11542

05/24/2024 05/24/2029

DOL NYC AMJED PARVEZ 401 HANOVER AVENUE
STATEN ISLAND NY 10304

01/11/2021 01/11/2026

DOL DOL ANGELO F COKER 2610 SOUTH SALINA STREET
SUITE 14SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL ANGELO GARCIA 515 WEST AVE
UNIT PH 13NORWALK CT

06850

05/12/2021 05/12/2026

DOL DOL ANGELO STANCO 8 FOREST AVE.
GLEN COVE NY 11542

05/24/2024 05/24/2029

DOL DOL ANGELO TONDO 449 WEST MOMBSHA ROAD
MONROE NY 10950

06/06/2022 06/06/2027

DOL DOL *****4231 ANKER'S ELECTRIC SERVICE,
INC.

10 SOUTH 5TH ST
LOCUST VALLEY NY 11560

09/26/2022 09/26/2027

DOL DOL ANTHONY MONGELLI PO BOX 2064
MONROE NY 10950

02/12/2024 02/12/2029

DOL NYC ARADCO CONSTRUCTION
CORP

115-46 132RD ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL DOL ARNOLD A. PAOLINI 1250 BROADWAY ST
BUFFALO NY 14212

02/03/2020 02/03/2025

DOL NYC AVM CONSTRUCTION CORP 117-72 123RD ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL NYC AZIDABEGUM 524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL DOL *****8421 B & B DRYWALL, INC 206 WARREN AVE
APT 1WHITE PLAINS NY 10603

12/14/2021 12/14/2026

DOL DOL B&L RENOVATION CO. 618 OCEAN PARKWAY
APT A6BROOKLYN NY 11230

09/17/2020 09/17/2025

DOL DOL BERNARD BEGLEY 38 LONG RIDGE ROAD
BEDFORD NY 10506

12/18/2019 12/18/2024

DOL NYC *****2113 BHW CONTRACTING, INC. 401 HANOVER AVENUE
STATEN ISLAND NY 10304

01/11/2021 01/11/2026

DOL DOL *****3627 BJB CONSTRUCTION CORP. 38 LONG RIDGE ROAD
BEDFORD NY 10506

12/18/2019 12/18/2024

DOL DOL *****5078 BLACK RIVER TREE
REMOVAL, LLC

29807 ANDREWS ROAD
BLACK RIVER NY 13032

10/17/2023 10/17/2028

DOL DOL BRADLEY J SCHUKA 4 BROTHERS ROAD
WAPPINGERS FALLS NY 12590

10/20/2020 10/20/2025

DOL DOL *****9383 C.C. PAVING AND
EXCAVATING, INC.

2610 SOUTH SALINA ST
SUITE 12SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL *****4083 C.P.D. ENTERPRISES, INC P.O BOX 281
WALDEN NY 12586

03/03/2020 03/03/2025

DOL DOL *****5161 CALADRI DEVELOPMENT
CORP.

1223 PARK ST.
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL DOL *****3391 CALI ENTERPRISES, INC. 1223 PARK STREET
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL DOL *****4155 CASA BUILDERS, INC. FRIEDLANDER
CONSTRUCTI

ON

64 N PUTT CONNERS ROAD
NEW PALTZ NY 12561

05/10/2023 05/10/2028

DOL AG *****7247 CENTURY CONCRETE CORP 2375 RAYNOR ST
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****0026 CHANTICLEER
CONSTRUCTION LLC

4 BROTHERS ROAD
WAPPINGERS FALLS NY 12590

10/20/2020 10/20/2025

DOL NYC *****2117 CHARAN ELECTRICAL
ENTERPRISES

9-11 40TH AVENUE
LONG ISLAND CITY NY 11101

09/26/2023 09/26/2028

DOL NYC CHARLES ZAHRADKA 863 WASHINGTON STREET
FRANKLIN SQUARE NY 11010

03/10/2020 03/10/2025

DOL DOL CHRISTOPHER GRECO 26 NORTH MYRTLE AVENUE
SPRING VALLEY NY 10956

02/18/2021 02/18/2026
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DOL DOL *****2281 CORRAO TRUCKING, INC. PO BOX 393

NANUET NY 10954
09/17/2024 09/17/2029

DOL DOL CRAIG JOHANSEN 10 SOUTH 5TH ST
LOCUST VALLEY NY 11560

09/26/2022 09/26/2027

DOL DOL *****3228 CROSS-COUNTY
LANDSCAPING AND TREE

SERVICE, INC.

ROCKLAND
TREE

SERVICE

26 NORTH MYRTLE AVENUE
SPRING VALLEY NY 10956

02/18/2021 02/18/2026

DOL DOL *****7619 DANCO CONSTRUCTION
UNLIMITED INC.

485 RAFT AVENUE
HOLBROOK NY 11741

10/19/2021 10/19/2026

DOL DOL DANIEL ROBERT MCNALLY 7 GREENFIELD DRIVE
WARWICK NY 10990

03/25/2022 03/25/2027

DOL DOL DARIAN L COKER 2610 SOUTH SALINA ST
SUITE 2CSYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL DARWIN PEGUESE 6400 BALTIMORE NATIONAL
SUITE 602CANTONSVILLE NY

21228

10/24/2024 10/24/2029

DOL DOL DAVID FRIEDLANDER 64 NORTH PUTT CORNERS RD
NEW PALTZ NY 12561

05/10/2023 05/10/2028

DOL DOL DINA TAYLOR 64 N PUTT CONNERS RD
NEW PALTZ NY 12561

05/10/2023 05/10/2028

DOL DOL *****5175 EAGLE MECHANICAL AND
GENERAL CONSTRUCTION

LLC

11371 RIDGE RD
WOLCOTT NY 14590

02/03/2020 02/03/2025

DOL AG EDWIN HUTZLER 23 NORTH HOWELLS RD
BELLPORT NY 11713

08/04/2021 08/04/2026

DOL DA EDWIN HUTZLER 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****0780 EMES HEATING & PLUMBING
CONTR

5 EMES LANE
MONSEY NY 10952

01/20/2002 01/20/3002

DOL DOL EMIL KISZKO 84 DIAMOND ST
BROOKLYN NY 11222

07/18/2024 07/18/2029

DOL DOL *****3298 EMJACK CONSTRUCTION
CORP.

84 DIAMOND ST
BROOKLYN NY 11222

07/18/2024 07/18/2029

DOL DOL *****3298 EMJACK CONSTRUCTION LLC 4192 SIR ANDREW CIRCLE
DOYLESTOWN PA 18902

07/18/2024 07/18/2029

DOL DOL EUGENIUSZ "GINO" KUCHAR 195 KINGSLAND AVE
BROOKLYN NY 11222

12/22/2023 12/22/2028

DOL DA FREDERICK HUTZLER 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****2998 G.E.M. AMERICAN
CONSTRUCTION CORP.

195 KINGSLAND AVE
BROOKLYN NY 11222

12/22/2023 12/22/2028

DOL NYC GAYATRI MANGRU 21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL DA GEORGE LUCEY 150 KINGS STREET
BROOKLYN NY 11231

01/19/1998 01/19/2998

DOL DA GIOVANNA TRAVALJA 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL DA GIOVANNI NAPOLITANO 2501 BAYVIEW AVENUE
WANTAGH NY 11793

02/21/2024 02/21/2029

DOL DA *****0213 GORILLA CONTRACTING
GROUP, LLC

505 MANHATTAN AVE
WEST BABYLON NY 11704

10/05/2023 10/05/2028

DOL DA *****4760 GTX CONSTRUCTION
ASSOCIATES, CORP

2501 BAYVIEW AVE
WANTAGH NY 11793

02/21/2024 02/21/2029

DOL DOL HANS RATH 24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL DOL HERBERT CLEMEN 42 FOWLER AVENUE
CORTLAND MANOR NY 10567

01/24/2023 01/24/2028

DOL DOL HERBERT CLEMEN 42 FOWLER AVENUE
CORTLAND MANOR NY 10567

10/25/2022 10/25/2027

DOL DOL *****2397 ISLAND BREEZE MARINE, INC. 6400 BALTIMORE NATIONAL
CANTONSVILLE MD 21228

10/24/2024 10/24/2029

DOL DOL *****9211 J. WASE CONSTRUCTION
CORP.

8545 RT 9W
ATHENS NY 12015

03/09/2021 03/09/2026

DOL DOL J.M.J CONSTRUCTION 151 OSTRANDER AVENUE
SYRACUSE NY 13205

11/21/2022 11/21/2027

DOL DOL J.R. NELSON CONSTRUCTION 531 THIRD STREET
ALBANY NY 12206

11/07/2023 11/07/2028

DOL DOL J.R. NELSON CONSTRUCTION 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL J.R. NELSON CONSTRUCTION 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL J.R. NELSON, LLC 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL J.R. NELSON, LLC 531 THIRD STREET
ALBANY NY 12206

11/07/2023 11/07/2028
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DOL DOL J.R. NELSON, LLC 531 THIRD STREET

ALBANY NY 12206
10/25/2022 10/25/2027

DOL DOL J.R.N COMPANIES, LLC 531 THIRD STREET
ALBANY NY 12206

12/12/2022 12/12/2027

DOL DOL J.R.N COMPANIES, LLC 531 THIRD STREET
ALBANY NY 12206

11/07/2023 11/07/2028

DOL DOL J.R.N COMPANIES, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL *****1147 J.R.N. CONSTRUCTION, LLC 531 THIRD ST
ALBANY NY 12206

11/07/2023 11/07/2028

DOL DOL *****1147 J.R.N. CONSTRUCTION, LLC 531 THIRD ST
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL *****1147 J.R.N. CONSTRUCTION, LLC 531 THIRD ST
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL JAMES J. BAKER 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL *****7993 JBS DIRT, INC. 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL *****2435 JEFFEL D. JOHNSON JMJ7 AND
SON

5553 CAIRNSTRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JEFFEL JOHNSON ELITE
CARPENTER REMODEL AND

CONSTRUCTION

C2 EVERGREEN CIRCLE
LIVERPOOL NY 13090

11/21/2022 11/21/2027

DOL DOL *****2435 JEFFREY M. JOHNSON JMJ7 AND
SON

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JIM PLAUGHER 17613 SANTE FE LINE ROAD
WAYNEFIELD OH 45896

07/16/2021 07/16/2026

DOL DOL JMJ7 & SON CONSTRUCTION,
LLC

5553 CAIRNS TRAIL
LIVERPOOL NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 AND SONS
CONTRACTORS

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS 7014 13TH AVENUE
BROOKLYN NY 11228

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS AND
SONS

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS, LLC 5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JOHN MARKOVIC 47 MANDON TERRACE
HAWTHORN NJ 07506

03/29/2021 03/29/2026

DOL DOL JOHN WASE 8545 RT 9W
ATHENS NY 12015

03/09/2021 03/09/2026

DOL DOL JORGE RAMOS 8970 MIKE GARCIA DR
MANASSAS VA 20109

07/16/2021 07/16/2026

DOL DOL JOSEPH K. SALERNO 1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL JOSEPH K. SALERNO II 1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL JRN CONSTRUCTION CO, LLC 1024 BROADWAY
ALBANY NY 12204

11/07/2023 11/07/2028

DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET
ALBANY NY 12206

11/07/2023 11/07/2028

DOL DOL JRN PAVING, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027
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DOL DOL JRN PAVING, LLC 531 THIRD STREET

ALBANY NY 12206
12/22/2022 12/22/2027

DOL DOL JRN PAVING, LLC 531 THIRD STREET
ALBANY NY 12206

11/07/2023 11/07/2028

DOL DOL JULIUS AND GITA BEHREND 5 EMES LANE
MONSEY NY 10952

11/20/2002 11/20/3002

DOL DOL KARIN MANGIN 796 PHELPS ROAD
FRANKLIN LAKES NJ 07417

12/01/2020 12/01/2025

DOL DOL KATE E. CONNOR 7088 INTERSTATE ISLAND RD
SYRACUSE NY 13209

03/31/2021 03/31/2026

DOL DOL KEAN INDUSTRIES, LLC 2345 RT. 52
SUITE 2NHOPEWELL
JUNCTION NY 12533

12/18/2023 12/18/2028

DOL DOL *****2959 KELC DEVELOPMENT, INC 7088 INTERSTATE ISLAND RD
SYRACUSE NY 13209

03/31/2021 03/31/2026

DOL DOL KIMBERLY F. BAKER 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL KMA GROUP II, INC. 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028

DOL DOL *****1833 KMA GROUP INC. 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028

DOL DOL KMA INSULATION, INC. 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028

DOL DOL KRIN HEINEMANN 2345 ROUTE 52, SUITE 2N
HOPEWELL JUNCTION NY

12533

12/18/2023 12/18/2028

DOL NYC KULWANT S. DEOL 9-11 40TH AVENUE
LONG ISLAND CITY NY 11101

09/26/2023 09/26/2028

DOL DA *****8816 LAKE CONSTRUCTION AND
DEVELOPMENT
CORPORATION

150 KINGS STREET
BROOKLYN NY 11231

08/19/1998 08/19/2998

DOL DOL LEROY E. NELSON JR 531 THIRD ST
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL LEROY E. NELSON JR 531 THIRD ST
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL LEROY E. NELSON JR 531 THIRD ST
ALBANY NY 12206

11/07/2023 11/07/2028

DOL AG *****3291 LINTECH ELECTRIC, INC. 3006 TILDEN AVE
BROOKLYN NY 11226

02/16/2022 02/16/2027

DOL DOL LOUIS A. CALICCHIA 1223 PARK ST.
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL NYC LUBOMIR PETER SVOBODA 27 HOUSMAN AVE
STATEN ISLAND NY 10303

12/26/2019 12/26/2024

DOL NYC M & L STEEL & ORNAMENTAL
IRON CORP.

27 HOUSMAN AVE
STATEN ISLAND NY 10303

12/26/2019 12/26/2024

DOL DOL *****2196 MAINSTREAM SPECIALTIES,
INC.

11 OLD TOWN RD
SELKIRK NY 12158

02/02/2021 02/02/2026

DOL DA MANUEL P TOBIO 150 KINGS STREET
BROOKLYN NY 14444

08/19/1998 08/19/2998

DOL DA MANUEL TOBIO 150 KINGS STREET
BROOKLYN NY 11231

08/19/1998 08/19/2998

DOL DOL MAQSOOD AHMAD 618 OCEAN PKWY
BROOKLYN NY 11230

09/17/2020 09/17/2025

DOL NYC MARIA NUBILE 84-22 GRAND AVENUE
ELMHURST NY 11373

03/10/2020 03/10/2025

DOL DOL *****1320 MJC MASON CONTRACTING,
INC.

42 FOWLER AVENUE
CORTLAND MANOR NY 10567

10/25/2022 10/25/2027

DOL DOL *****1320 MJC MASON CONTRACTING,
INC.

42 FOWLER AVENUE
CORTLAND MANOR NY 10567

01/24/2023 01/24/2028

DOL NYC MUHAMMED A. HASHEM 524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL NYC NAMOW, INC. 84-22 GRAND AVENUE
ELMHURST NY 11373

03/10/2020 03/10/2025

DOL DOL *****7790 NATIONAL BUILDING &
RESTORATION CORP

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL *****1797 NATIONAL CONSTRUCTION
SERVICES, INC

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL NYC NAVIT SINGH 402 JERICHO TURNPIKE
NEW HYDE PARK NY 11040

08/10/2022 08/10/2027

DOL DOL NELCO CONTRACTING, LLC 1024 BROADWAY
ALBANY NY 12204

11/07/2023 11/07/2028

DOL DA NICHOLAS T. ANALITIS 505 MANHATTAN AVE
WEST BABYLON NY 11704

10/05/2023 10/05/2028

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027
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DOL DOL NICHOLE E. FRASER A/K/A

NICHOLE RACE
3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL *****7429 NICOLAE I. BARBIR BESTUCCO
CONSTRUCTI

ON, INC.

444 SCHANTZ ROAD
ALLENTOWN PA 18104

09/17/2020 09/17/2025

DOL NYC *****5643 NYC LINE CONTRACTORS,
INC.

402 JERICHO TURNPIKE
NEW HYDE PARK NY 11040

08/10/2022 08/10/2027

DOL DOL PATRICK PENNACCHIO 2345 RT. 52
SUITE 2NHOPEWELL
JUNCTION NY 12533

12/18/2023 12/18/2028

DOL DOL PATRICK PENNACCHIO 2345 RT. 52
SUITE 2NHOPEWELL
JUNCTION NY 12533

12/18/2023 12/18/2028

DOL DOL PAULINE CHAHALES 935 S LAKE BLVD
MAHOPAC NY 10541

03/02/2021 03/02/2026

DOL DOL PETER STEVENS 11 OLD TOWN ROAD
SELKIRK NY 12158

02/02/2021 02/02/2026

DOL DOL PETER STEVENS 8269 21ST ST
BELLEROSE NY 11426

12/22/2022 12/22/2027

DOL DOL *****4168 PHANTOM CONSTRUCTION
CORP.

95-27 116TH STREET
QUEENS NY 11419

07/12/2024 07/12/2029

DOL DOL *****4168 PHANTOM CONSTRUCTION
CORP.

95-27 116TH STREET
QUEENS NY 11419

05/28/2024 05/28/2029

DOL DOL *****0466 PRECISION BUILT FENCES,
INC.

1617 MAIN ST
PEEKSKILL NY 10566

03/03/2020 03/03/2025

DOL NYC RASHEL CONSTRUCTION
CORP

524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL DOL *****1068 RATH MECHANICAL
CONTRACTORS, INC.

24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL DOL *****2633 RAW POWER ELECTRIC
CORP.

3 PARK CIRCLE
MIDDLETOWN NY 10940

07/11/2022 07/11/2027

DOL DA *****7559 REGAL CONTRACTING INC. 24 WOODBINE AVE
NORTHPORT NY 11768

10/01/2020 10/01/2025

DOL DOL RICHARD REGGIO 1617 MAIN ST
PEEKSKILL NY 10566

03/03/2020 03/03/2025

DOL DOL ROBBYE BISSESAR 89-51 SPRINGFIELD BLVD
QUEENS VILLAGE NY 11427

01/11/2003 01/11/3003

DOL DOL ROMEO WARREN 161 ROBYN RD
MONROE NY 10950

07/11/2022 07/11/2027

DOL DOL *****7172 RZ & AL INC. 198 RIDGE AVENUE
VALLEY STREAM NY 11581

06/06/2022 06/06/2027

DOL DOL SAL FRESINA MASONRY
CONTRACTORS, INC.

1935 TEALL AVENUE
SYRACUSE NY 13206

07/16/2021 07/16/2026

DOL DOL SAL MASONRY
CONTRACTORS, INC.

(SEE COMMENTS)
SYRACUSE NY 13202

07/16/2021 07/16/2026

DOL DOL *****9874 SALFREE ENTERPRISES INC P.O BOX 14
2821 GARDNER RDPOMPEI NY

13138

07/16/2021 07/16/2026

DOL DOL SALVATORE A FRESINA A/K/A
SAM FRESINA

107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13218

07/16/2021 07/16/2026

DOL DOL SAM FRESINA 107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13218

07/16/2021 07/16/2026

DOL DA *****0476 SAMCO ELECTRIC CORP. 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL NYC *****1130 SCANA CONSTRUCTION
CORP.

863 WASHINGTON STREET
FRANKLIN SQUARE NY 11010

03/10/2020 03/10/2025

DOL DOL *****2045 SCOTT DUFFIE DUFFIE'S
ELECTRIC,

INC.

P.O BOX 111
CORNWALL NY 12518

03/03/2020 03/03/2025

DOL DOL SCOTT DUFFIE P.O BOX 111
CORNWALL NY 12518

03/03/2020 03/03/2025

DOL DA SILVANO TRAVALJA 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL DOL *****0440 SOLAR GUYS INC. 8970 MIKE GARCIA DR
MANASSAS VA 20109

07/16/2021 07/16/2026

DOL NYC SOMATIE RAMSUNAHAI 115-46 132ND ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL DOL *****2221 SOUTH BUFFALO ELECTRIC,
INC.

1250 BROADWAY ST
BUFFALO NY 14212

02/03/2020 02/03/2025
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DOL NYC *****3661 SPANIER BUILDING
MAINTENANCE CORP

200 OAK DRIVE
SYOSSET NY 11791

03/14/2022 03/14/2027

DOL DOL STANADOS KALOGELAS 485 RAFT AVENUE
HOLBROOK NY 11741

10/19/2021 10/19/2026

DOL DOL *****3496 STAR INTERNATIONAL INC 89-51 SPRINGFIELD BLVD
QUEENS VILLAGE NY 11427

08/11/2003 08/11/3003

DOL DOL *****9528 STEEL-IT, LLC. 17613 SANTE FE LINE ROAD
WAYNESFIELD OH 45896

07/16/2021 07/16/2026

DOL DOL *****3800 SUBURBAN RESTORATION
CO. INC.

5-10 BANTA PLACE
FAIR LAWN PLACE NJ 07410

03/29/2021 03/29/2026

DOL DOL *****9150 SURGE INC. 8269 21ST STREET
BELLEROSE NY 11426

12/22/2022 12/22/2027

DOL DOL SYED MUHAMMAD S. JAFRI
A/K/A SHARRUKH JAFRI

4307 28TH AVE
ASTORIA NY 11103

10/11/2024 10/11/2029

DOL DOL SYED RAZA 198 RIDGE AVENUE
 NY 11581

06/06/2022 06/06/2027

DOL DOL TARLOK SINGH 95-27 116TH STREET
QUEENS NY 11419

05/28/2024 05/28/2029

DOL DOL TARLOK SINGH 95-27 116TH STREET
QUEENS NY 11419

07/12/2024 07/12/2029

DOL DOL TERRY THOMPSON 11371 RIDGE RD
WOLCOTT NY 14590

02/03/2020 02/03/2025

DOL DOL *****9733 TERSAL CONSTRUCTION
SERVICES INC

107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13208

07/16/2021 07/16/2026

DOL DOL TERSAL CONTRACTORS, INC. 221 GARDNER RD
P.O BOX 14POMPEI NY 13138

07/16/2021 07/16/2026

DOL DOL TERSAL DEVELOPMENT
CORP.

1935 TEALL AVENUE
SYRACUSE NY 13206

07/16/2021 07/16/2026

DOL DOL *****5766 THE COKER CORPORATION COKER
CORPORATIO

N

2610 SOUTH SALINA ST
SUITE 14SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL *****2426 THE MATRUKH GROUP, INC. 4307 28TH AVE
PO BOX 9082ASTORIA NY

11103

10/11/2024 10/11/2029

DOL DOL TIMOTHY PERCY 29807 ANDREWS ROAD
BLACK RIVER NY 13612

10/17/2023 10/17/2028

DOL DA *****1050 TRI STATE CONSTRUCTION
OF NY CORP.

50-39 175TH PLACE
FRESH MEADOWS NY 11365

03/28/2022 03/28/2027

DOL DA *****4106 TRIPLE H CONCRETE CORP 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****8210 UPSTATE CONCRETE &
MASONRY CONTRACTING CO

INC

449 WEST MOMBSHA ROAD
MONROE NY 10950

06/06/2022 06/06/2027

DOL DOL *****6418 VALHALLA CONSTRUCTION,
LLC.

796 PHLEPS ROAD
FRANKLIN LAKES NJ 07417

12/01/2020 12/01/2025

DOL NYC *****2426 VICKRAM MANGRU VICK
CONSTRUCTI

ON

21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL NYC VICKRAM MANGRU 21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL DOL VIKTORIA RATH 24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL DOL VINCENT CORRAO PO BOX 393
NANUET NY 10954

09/17/2024 09/17/2029

DOL DOL *****8266 WILLIAM CHRIS MCCLENDON MCCLENDON
ASPHALT
PAVING

1646 FALLS STREET
NIAGARA FALLS NY 14303

05/01/2023 05/01/2028

DOL DOL WILLIAM CHRIS MCCLENDON 1646 FALLS STREET
NIAGARA FALLS NY 14303

05/01/2023 05/01/2028

DOL DOL WILLIAM G. PROERFRIEDT 85 SPRUCEWOOD ROAD
WEST BABYLON NY 11704

01/19/2021 01/19/2026

DOL DOL *****5924 WILLIAM G. PROPHY, LLC WGP
CONTRACTIN

G, INC.

54 PENTAQUIT AVE
BAYSHORE NY 11706

01/19/2021 01/19/2026

DOL DOL WILLIAM SCRIVENS 4192 SIR ANDREW CIRCLE
DOYELSTOWN PA 18902

07/18/2024 07/18/2029

DOL DOL XENOFON EFTHIMIADIS 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028
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Town of Montgomery Police
Station  01 10 00 - 1  Summary 

SECTION 01 10 00
SUMMARY
PART 1 GENERAL
PROJECT

Project Name:  Town of Montgomery Police Station 
Architect 's Name: Jason T. Anderson Architect, P.C. dba ADG Architects .
The Project consists of the construction  of new Police Station :

First Floor:
6,597 s.f. Police Station
1,881 s.f. Offices, Mechanical Room, Storage and Conference Room.

General Code Data:  
Occupancy Classification:

1) Occupancy classification:
Police Station: B
Conference Room: A-3
Mech/Plumbing: U

Construction Classification: Type IIB

Structure:
1. Footings/Foundation: Spread footings over compacted soil.
2. 1st Floor: Concrete slab on grade.
3. 2nd Floor: Steel frame
4. Roof: EPDM w/metal roof at canopies
5. General: Steel frame with ACM and masonry veneer facade.

Egress:
1. 1st Floor: Doors to grade or exterior stair; accessible - 100%
2.  2nd Floor: Exit access stair to first floor, not accessible

Additional Construction Documents:
1. Specification Book
2. Geotechnical Report
3. ComCheck

CONTRACT DESCRIPTION
Contract Type: A single prime contract  based on a Stipulated Price .
The work is identified in the Technical Specifications and on the Construction Plans. The
Contractor will make application for and include all permitting fees required by the AHJ for this
project.
It is the intent of the Construction Plans and Technical Specifications to provide alterations and/or
new construction as indicated on the Construction Plans and in the Technical Specifications to
provide complete systems in every respect, capable of operating as designed. It is not intended
that every fitting, minor detail or feature be shown on Construction Plans. The Contractor shall be
responsible for any detail necessary for completion of these systems, in accordance with good
practice and standard of care for this region. Installation shall be executed so as to contribute to
efficiency of operation, minimum maintenance, accessibility and sight lines. The installation shall
conform and accommodate itself to the building structure, its equipment and its usage. No piping or
equipment shall be installed in such a manner as to interfere with the operation of any doors or
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windows. Requirements specified herein shall govern the applicable portion of all sections, whether
so stated herein or not.
The Contractor shall be advised that, where noted, the use of a brand name is for the purpose of
describing the standard of quality, performance and characteristics desired, and is in no way
intended to limit or restrict competition.
The Contractor shall be advised that he shall be responsible for the coordination of his aspect of
the project with all other contractors, and that all drawings and specifications pertaining to the
project, whether or not specifically called out in the following scope of work.
Each Contractor (Prime Contractor and Sub-Contractors) will abide by all NYS DOL and OSHA
safety standards, and upon notice of award, submit to the owner a company written safety
program.  Documentation of the implementation of the Company's safety program will be reviewed
at weekly job meetings.  Each Sub-contractor, before beginning work on the project will submit their
own written safety program to the Contractor and to the Owner.
THE CONTRACT DOCUMENTS
§ 1.1 The Contract Documents consist of the Owner/Contractor Agreement, Conditions of the
Contract (General, Supplementary, and other Conditions), Drawings, Specifications, Addenda
issued prior to execution of this Agreement, other documents listed in the Owner/Contractor
Agreement, and Modifications issued after execution of the Owner/Contractor Agreement, all of
which form the Contract, and are as fully a part of the Contract Documents as if attached to the
Owner/Contractor Agreement or repeated herein. The Contract represents the entire and integrated
agreement between the parties hereto, and supersedes prior negotiations, representations, or
agreements, either written or oral. An enumeration of the Contract Documents, other than a
Modification, appears in Article 9 of the Owner/Contractor Agreement.
§ 1.2 Nothing contained in the Contractor’s proposal shall constitute a waiver to any other
requirement of this Section.
§ 1.3 In the event of any conflict between this Section and any other requirement of the Contract
Documents, the conflict shall be resolved in accordance with the order of precedence outlined as
follows, as may be modified by the Supplemental Conditions.
§ 1.3.1 In the interest of brevity, the Contract Documents frequently omit modifying words such as
“all” and “any” and articles such as “the” and “an,” but the fact that a modifier or an article is absent
from one statement and appears in another is not intended to affect the interpretation of either
statement.
§ 1.3.2 The following rules of interpretation apply to this Contract. If application of any of these
rules of interpretation resolves the inconsistency, ambiguity, or discrepancy, it shall not be
necessary to apply the Order of Precedence rule:

.1       When one portion of the Contract documents places upon the Contractor more detailed
or more stringent requirements than another portion of the Contract documents, the more
detailed and more stringent requirement applies. If there is any disagreement as to which
requirement is more detailed or more stringent, the requirement that is more costly to perform
shall be required unless agreed otherwise between the parties.
.2       In instances where materials and installation techniques or requirements are
introduced by a Contractor's submittal that is accepted by the Owner, if there are differences
between or among the Contract, the manufacturer's written requirements, the Submittals, and
relevant code and standards, the most stringent requirements shall apply. The Contractor
shall perform the Work in accordance with the most stringent requirements at no increase in
Contract cost or change to Contract schedule.
.3       In the event of a discrepancy between a drawing and figures written thereon, the
figures govern over the scaled dimensions unless they are obviously incorrect.
.4       Anything mentioned in the Specifications and not shown in the Drawings or
shown in the Drawings and not mentioned in the Specifications shall be of like effect
as if shown in or mentioned in both. Anything addressed in a Drawing or Drawings of
one trade discipline and not addressed in a Drawing or Drawings of another trade
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discipline shall be of like effect as if shown or mentioned in both. All contractors and
sub-contractors for all contracts must receive and review the entire bid package,
including all drawings and specifications, which in their entirety shall constitute the
basis for any bid submitted.
.5       All Contract Documents and subsequently issued Modifications are essential parts of
the Contract and the Contract Documents. A requirement included in one is binding as if
included in all. Except as stated below, the following Order of Precedence shall be used to
resolve any inconsistencies, conflicts, discrepancies, error, or omissions between or among
the documents comprising the Contract, first taking precedence:

1. Most recent modifications, addenda, or change orders to the Owner-Contractor
Agreement;
2. Owner-Contractor Agreement;
3. Federal, State and Local laws, regulations, codes or ordinances, as may be
applicable;
4. Supplemental Conditions;
5. General Conditions;
6. Specifications;
7. Drawings;
8. Referenced Standards;
9. Project Labor Agreement;
10. Instructions to Bidders;
11. Notice to Bidders;
12. Signed and Completed Bid Proposal.

.6       Reports and documents listed in Contract Documents as "Reference Documents" are
not part of the Contract. The Contractor acknowledges that it has read and has knowledge of
the Reference Documents' content and the Contractor is deemed to have knowledge of such
content. If a document that is not otherwise identified as a "Reference Document" is
expressly identified in the Contract as "incorporated by reference" or "attached and
incorporated" it is a Contract document rather than a "Reference Document." Documents and
standards identified in this Contract as a Contract Document, whether included in the
Contract or expressly incorporated by reference, are Contract Documents whether or not a
full copy of the document is included as part of the Contract. Such incorporated Contract
Documents shall have the priority of the documents they are identified to be.
.7       In the event of any other discrepancy or ambiguity or if design or material requirements
are not clearly defined, the Contractor shall promptly submit the issue to the Owner for a
written determination.  Any action taken by the Contractor before the Owner issues its
determination shall be at the Contractor’s own risk and expense.
.8       The Contractor shall not take advantage of any patent or apparent error, omissions, or
ambiguity in the contract.  With respect to any patent or apparent error, omission, or
ambiguity, the Contractor has a duty to inquire prior to submitting its bid. If the Contractor fails
to do so, the Owner's interpretation shall prevail.
.9       If the Contractor discovers an error, omission, or that additional information is needed
to execute the work, the Contractor shall immediately notify the Owner. The Owner will then
make the corrections or interpretations it deems necessary to fulfill the intent of the Contract
and shall provide those corrections or interpretations to the Contractor. The Contractor shall
provide all labor, materials, tools, and equipment needed to complete the specified work.
Where additional details, clarifications, or both are needed to complete the specified work,
the Contractor shall comply with the details and clarifications provided by the Owner and the
cost of compliance shall be deemed included in the Contract price.

THE SCOPE OF WORK OF THIS CONTRACT
§ 2.1 This Scope of Work shall be as outlined in the Contract Documents and is intended to define,
but not limit the Scope of Work to be performed. The Scope shall include all necessary labor,
material, accessories, equipment, hardware, fasteners, tools, layout, engineering, supervision,
hoisting, rigging, scaffolding, shop drawings, detailing, packaging, trucking, freight, delivery,



Town of Montgomery Police
Station  01 10 00 - 4  Summary 

permits, insurance, bonding, applicable taxes, temporary and permanent utilities, safety, and Site
logistics materials. This Scope shall also include staging and all other services required for the
complete performance of each Contractor for this Project and in accordance with Contact
Documents.
§ 2.2 The Contractor shall fully execute the Work described in the Contract Documents, except as
specifically indicated in the Contract Documents to be the responsibility of others.
§ 2.3 Unless otherwise expressly provided in the Contract Documents, the Work shall be performed
in accordance with the best modern practice utilizing, unless otherwise specified in writing, new and
unused materials of standard first grade quality and workmanship and design of the highest quality,
to the satisfaction of the Owner.
§ 2.4 Each Contractor acknowledges that the Scope of Work includes all items that may be inferred
as being required by the Drawings and Specifications and is customarily required and supplied in
order to furnish a complete product for its intended use.
§ 2.5 The Contractor shall perform all demolition and selective demolition complete and in
accordance with the Contract Documents including but not limited to disposal of all furnishings,
debris and/or equipment that is not identified otherwise within the Contract Documents if demolition
and removal of such items are necessary for the performance of new Work or as directed by the
Owner/Construction Manager.
§ 2.6 All items identified or implied in the Drawings, Specifications and Addenda shall be performed
timely, diligently, and orderly in accordance with the Contract Documents, the overall Project and/or
submitted Schedules, and using practices deemed "standard for the industry" for this geographic
region and type of construction.
§ 2.7 Each Contractor understands that the Contract Documents depict design intent and that field
conditions may vary. Each Contractor is responsible to apply the design intent per the field
conditions with any adjustments to the design being brought to the Architect's attention prior to final
installation.
§ 2.8 Where materials or equipment are required by the Specifications or the Contract Drawings to
conform to standards, specifications, or requirements or organizations, associations, or societies,
the current edition or most recent revision of such standards, specifications, or requirements shall
be used.  Upon request by the Owner, the Contractor shall furnish the manufacturer’s written
certification that the materials or equipment conform to such standards, specifications, or
requirements.  Such certifications are not binding or conclusive on the Owner and may be rejected
at any time if incorrect, improper, or otherwise unsatisfactory.  The Owner’s failure to request or
reject any certification does not release the Contractor from its full responsibility for the accurate
and complete performance of the Work in accordance with the Contract.
§ 2.9 Any approval given by the Owner shall not release the Contractor from its full responsibility
for the accurate and complete performance of the Work in accordance with the Contract or from
any duty, obligation, or liability imposed upon it by the Contract or from responsibility for injuries to
persons or damage to property.
§ 2.10 Any approval given by the Owner pursuant to any provision of the Contract shall be
construed merely to mean that at the time the approval is given, the Owner had no reason for
objecting.  Such approval does not release the Contractor from its full responsibility for the accurate
and complete performance of the Work in accordance with the Contract or any duty, obligation, or
liability imposed upon it by the Contract or from responsibility for injuries to persons or damage to
property.
§ 2.11 Contractor shall render all Work and Extra Work, if any, under their Contract in accordance
with applicable provisions of all federal, state, and local laws, rules, and regulations as are in effect
at the time such Work and Extra Work, if any, are rendered.
§ 2.12 Unless otherwise expressly provided in the Contract Drawings, Specifications and Addenda,
the Means and Methods of Construction shall be such as the Contractor may choose; subject,
however, to the Architect or Owner’s right to reject the Means and Methods of Construction
proposed by the Contractor which, in the opinion of the Architect or Owner’s:
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§ 2.12.1 will constitute or create a hazard to the Work, or to persons or property;
§ 2.12.2 will not produce finished Work in accordance with the terms of the Contract; or
§ 2.12.3 will be detrimental to the overall progress of the Project.
§ 2.13 The Architect or Owner’s approval of the Contractor's Means and Methods of Construction,
or the Architect or Owner’s failure to exercise its right to reject such Means or Methods, shall not
relieve the Contractor of its obligation to complete the Work as provided in this Contract; nor shall
the exercise of such right to reject create a cause of action for damages.
§ 2.14 Changes in the Work, including Extra Work and Omitted Work shall be governed by the
terms and conditions of Article 7 of the General Conditions as may be modified by the
Supplemental Conditions.

All Contracts: Each contractor is required to obtain and read all other portions of the complete
contract documents, even if not listed in there specific trade, so as to ensure that all work related to
this contract is accounted for. The contractor shall be required to perform work that may not be
explicitly stated, but it is implied, so that work can be completed.
The Contractor for General Construction shall furnish all material, labor, equipment, incidentals
and appurtenances required to perform the work under the contract for construction of the Town of
Montgomery Police Station  including, but not limited to, the following:

(1) Division I - General Requirements, including supervision and management, ongoing
project-related expenses such as site health and safety, utilities, dust control, bonds and
insurances, master mechanic services, contractor's facilities, all office trailers and their
related expenses and furnishings, sheds, etc., vehicles and related maintenance including
supplies such as fuel, temporary services, preparation and submission of submittals, shop
drawings, operations and maintenance manual, etc., protection of existing facilities to remain
and protection of completed work, and compliance with the requirements of regulatory
agencies and utilities, including executing any and all the requirements of utility companies
and regulatory agencies as pertaining to the work.
(2) Mobilization and demobilization of all parts, material and equipment to and from the site,
as well as Contractor provided utilities and ongoing expenses, such as site dewatering,
considered normal for administration of the work including mobilization and maintenance of
an office trailer, as needed, set-up of all required offices, hook-up of all required utilities, site
restoration, and final site cleaning.
(3) The General Contractor shall secure and pay all fees for temporary toilets and the weekly
maintenance of such throughout the life of the contract. The quantity of temporary toilets shall
comply with industry standards, but not to be less than 1 unit per 10 employees per week and
separate facilities for male and female employees.  He will also be responsible for providing
temporary office trailer for the purpose of the job meetings as outlined in the specifications.
 At his option he may require any or all subcontractors to provide their own trailers for their
own use.
(4) The General Contractor shall erect, maintain and remove temporary security fencing
around the site perimeter. The fencing will have appropriate warning and identification
signage secured to the fence spaced not greater than 6' apart.
(5) Survey services by a licensed New York State Land Surveyor to establish all lines,
elevations, and reference marks necessary to complete the work and as required by the
Contractor and Engineer during the progress of the work, and from time to time to verify
original construction stakeout and resetting control points for interim elevation checks and
compaction tests to allow work of the accurate and satisfactory construction and completion
of the entire work in accordance with the requirements of the Construction Plans and
Technical Specifications to document all underground utilities, inverts, structures, etc. These
must be submitted as part of close out documentation.
(6) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary; to
provide and maintain erosion and sedimentation control at the site that may be affected as a
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result of the construction activities and as required to complete the work in accordance with
the Construction Plans and Technical Specifications.
(7) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all demolition, including the proper handling and disposal of hazardous ACM
material as presented in the Construction Plans and Technical Specifications, including
protection of existing vegetation and facilities outside of the area to be demolished from
damage as specified or as directed by the Owner and Engineer.
Provide all labor, materials, equipment, incidentals  and  appurtenances,  as necessary, to
complete all work as described in the Architectural, Structural and Civil specifications and
drawings as outlined in sub-section 1.06 of this section.
(8) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
install a concrete housekeeping pad for the Hot Water Heater.
(9) The Contractor for General Construction will coordinate all prime contractors for each
scope of work of the project.
(10) The foregoing is a general description only and shall not be construed as a complete
description of the work to be performed. The Contractor is responsible for performing all work
required to complete the General Construction work as detailed on the Construction Plans
and Technical Specifications.
(11) Temporary facilities and utilities as indicated in Section 01500 and Section 01590.
(12) The Contractor for General Construction will include in his base bid, unit pricing as
specified in Section 00 43 22 "Unit Prices Form."
(13) The Contractor for General Construction will include with his base bid, a bid breakdown
as specified in Section 00 43 27 "Separate Prices Break-Out Form." This form will be used is
for bid comparison and will form the basis for the Contractor Schedule of Values.
(14) The Contractor for General Construction will include with his base bid, pricing for
alternates to the base bid as specified in Section 01 23 00 "Alternates."
(15)  The Contractor for General Construction will be responsible for developing and
maintaining the overall schedule of the project.  He will be responsible for the hiring and
managing of all sub-contractors

The Sub-contractor for Plumbing shall furnish all material, labor, equipment, incidentals and
appurtenances required to perform the work under the contract for construction of the Town of
Montgomery Police Station  including, but not limited to, the following:

(1) Division I - General Requirements, including supervision and management, ongoing
project-related expenses such as site health and safety, utilities, dust control, bonds and
insurances, master mechanic services, contractor's facilities, all office trailers and their
related expenses and furnishings, sheds, etc., vehicles and related maintenance including
supplies such as fuel, temporary services, preparation and submission of submittals, shop
drawings, operations and maintenance manual, etc., protection of existing facilities to remain
and protection of completed work, and compliance with the requirements of regulatory
agencies and utilities, including executing any and all the requirements of utility companies
and regulatory agencies as pertaining to the work.
(2) Mobilization and demobilization of all parts, material and equipment to and from the site,
as well as Contractor provided utilities and ongoing expenses considered normal for
administration of the work including mobilization and maintenance of an office trailer, as
needed, set-up of all required offices, hook-up of all required utilities, site restoration, and
final site cleaning.
(3) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all demolition as presented in the Construction Plans and Technical Specifications,
of existing water and sewer service as specified or as directed by the Owner and Engineer.
(4) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
install a concrete housekeeping pad for the Hot Water Heater.
(5) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all work as described in the Plumbing specifications and drawings as outlined in
sub-section 1.07 of this section.
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(6) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all work as described in the Fire Protection specifications and drawings as outlined
in sub-section 1.07 of this section.
(7) The foregoing is a general description only and shall not be construed as a complete
description of the work to be performed. The Contractor is responsible for performing all work
required to complete the Plumbing work as detailed on the Construction Plans and Technical
Specifications.
(9) The Contractor for Plumbing will include with his base bid, a bid breakdown as specified in
Section 00 43 27 "separate Prices Break-Out Form." This form will be used is for bid
comparison and will form the basis for the Contractor Schedule of Values.
(10) The Contractor for Plumbing will include with his base bid, pricing for alternates to the
base bid as specified in Section 01 23 00 "Alternates."

The Sub-contractor for Heating, Ventilating and Air Conditioning (HVAC) shall furnish all
material, labor, equipment, incidentals and appurtenances required to perform the work under the
contract for construction of the Town of Montgomery Police Station including, but not limited to, the
following:

(1) Division I - General Requirements, including supervision and management, ongoing
project-related expenses such as site health and safety, utilities, dust control, bonds and
insurances, master mechanic services, contractor's facilities, all office trailers and their
related expenses and furnishings, sheds, etc., vehicles and related maintenance including
supplies such as fuel, temporary services, preparation and submission of submittals, shop
drawings, operations and maintenance manual, etc., protection of existing facilities to remain
and protection of completed work, and compliance with the requirements of regulatory
agencies and utilities, including executing any and all the requirements of utility companies
and regulatory agencies as pertaining to the work.
(2) Mobilization and demobilization of all parts, material and equipment to and from the site,
as well as Contractor provided utilities and ongoing expenses considered normal for
administration of the work including mobilization and maintenance of an office trailer, as
needed, set-up of all required offices, hook-up of all required utilities, site restoration, and
final site cleaning.
(3) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all demolition as presented in the Construction Plans and Technical Specifications,
of existing water and sewer service as specified or as directed by the Owner and Engineer.
(4) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all work as described in the Heating, Ventilating and Air Conditioning (HVAC)
specifications and drawings as outlined in sub-section 1.08 of this section.
(5) The foregoing is a general description only and shall not be construed as a complete
description of the work to be performed. The Contractor is responsible for performing all work
required to complete the Plumbing work as detailed on the Construction Plans and Technical
Specifications.
(7) The Contractor for Heating, Ventilating and Air Conditioning will include with his base bid,
a bid breakdown as specified in Section 00 4327 "separate Prices Break-Out Form." This
form will be used is for bid comparison and will form the basis for the Contractor Schedule of
Values.

The Sub-contractor for Electrical shall furnish all material, labor, equipment, incidentals and
appurtenances required to perform the work under the contract for construction of the Town of
Montgomery Police Station including, but not limited to, the following:

(1) Division I - General Requirements, including supervision and management, ongoing
project-related expenses such as site health and safety, utilities, dust control, bonds and
insurances, master mechanic services, contractor's facilities, all office trailers and their
related expenses and furnishings, sheds, etc., vehicles and related maintenance including
supplies such as fuel, temporary services, preparation and submission of submittals, shop
drawings, operations and maintenance manual, etc., protection of existing facilities to remain
and protection of completed work, and compliance with the requirements of regulatory
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agencies and utilities, including executing any and all the requirements of utility companies
and regulatory agencies as pertaining to the work.
(2) Mobilization and demobilization of all parts, material and equipment to and from the site,
as well as Contractor provided utilities and ongoing expenses considered normal for
administration of the work including mobilization and maintenance of an office trailer, as
needed, set-up of all required offices, hook-up of all required utilities, site restoration, and
final site cleaning.
(3) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all demolition as presented in the Electrical Plans and Technical Specifications, of
electrical service as specified or as directed by the Owner and Engineer.
(4) Provide all labor, materials, equipment, incidentals and appurtenances, as necessary, to
complete all work as described in the Electrical specifications and drawings as outlined in
sub-section 1.09 of this section.
(5) The foregoing is a general description only and shall not be construed as a complete
description of the work to be performed. The Contractor is responsible for performing all work
required to complete the Plumbing work as detailed on the Construction Plans and Technical
Specifications.
(6) All electrical work shall be coordinated with Orange and Rockland Utilities and Owner.
(8) The Contractor for Electrical will include with his base bid, a bid breakdown as specified in
Section 00 43 27 "separate Prices Break-Out Form." This form will be used is for bid
comparison and will form the basis for the Contractor Schedule of Values.

All Contractors: Provide all Work except Work specifically assigned to other Contractors in this
Section. Each contractor is required to obtain and read all other portions of the complete contract
documents, even if not listed above, so as to ensure that all work related to this contract is
accounted for. The contractor shall be required to perform work that may not be explicitly stated,
but it is implied, so that all other contracts can be completed.

WORK BY OWNER
Owner  will award  a contract  for supply and installation  of Building Access Control & Security
system which will commence on  installation of door hardware and will require coordination with
door hardware supplier and installers and the elecrtical contractor for raceways and power supply.
 Section 28 10 00 - Access Control is provided in this specification book for reference only .

OWNER OCCUPANCY
Owner intends to occupy the Project upon Substantial Completion.
Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
Schedule the Work to accommodate Owner occupancy.

CONTRACTOR USE OF SITE 
Provide access to and from site as required by law and by Owner:

Emergency Building Exits During Construction: Keep all exits required by code open during
the construction period; provide temporary exit signs if exit routes are temporarily altered.
Do not obstruct roadways, sidewalks, or other public ways without permit.

SPECIFICATION SECTIONS APPLICABLE TO EVERYy CONTRACT
Unless otherwise noted, provisions of the sections listed below apply to every contract.  Specific
items of work listed under individual contract descriptions constitute exceptions.

See AIA 101 for a detailed list.
Division 00 - Procurement Requirements
Division 01 - General Requirements
Provide all Work except Work specifically assigned to other contractors in this Section.

The contractor is required to obtain and read all other portions of the complete contract
documents, including specifications, so as to ensure that all work related to this contract
is accounted for. The contractor shall be required to perform work that may not be
explicitly stated, but it is implied, so that contracts can be completed.
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END OF SECTION  01 10 00
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.
1.02 FORMAT

A. American Institute of Architects (AIA) documents or other approved forms, including
continuation sheets must be attached to Claimant' s Certification, along with the Certified
payrolls.

B. For each item, provide a column for listing: Item  Number;  Description  of  Work;  Scheduled
Value, Previous Applications: Work in Place and Stored Materials under this Application:
Authorized Change Orders; Total Completed and Stored to Date  of  Application;  Percentage
 of Completion;  Balance to Finish;  and Retainage.

1.03 SCHEDULE OF VALUES
A. Electronic media printout including equivalent information will be considered in lieu of standard

form specified; submit draft to Architect for approval.
B. Forms filled out by hand will not be accepted.
C. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with

number and title of the specification Section.  Identify site mobilization and bonds and
insurance.

D. Revise schedule to list approved Change Orders, with each Application For Payment.
1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Present required information on electronic media printout. Execute  certification  by signature of
authorized  officer.

B. Use data from approved Schedule of Values.  Provide  dollar value  in  each  column  for each
line item for portion  of work performed  and for stored  products.

C. List each authorized Change Order as an extension on continuation sheet, listing Change
Order number and dollar amount as for an original item of Work.

D. Prepare Application  for Final Payment  as specified  in Section 01700 - Contract Closeout.
E. Electronic media printout including equivalent information will be considered in lieu of standard

form specified; submit sample to Architect for approval.
F. For each item, provide a column for listing each of the following:

1. Item Number.
2. Description of work.
3. Scheduled Values.
4. Previous Applications.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10. Retainage.

G. Execute certification by signature of authorized officer.
H. Submit one electronic and three hard-copies of each Application for Payment.

1.05 MODIFICATION PROCEDURES
A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect

will issue instructions directly to Contractor.
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B. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Sum or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, Architect will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be
considered valid.  Contractor shall prepare and submit a fixed price quotation within 5 days.

D. Contractor  may propose a change by submitting a request for change to Architect , describing
the proposed change and its full effect on the Work, with a statement describing the reason for
the change, and the effect on the Contract Sum  and Contract Time with full documentation and
a statement describing the effect on Work by separate or other contractors .  Document any
requested substitutions in accordance with Section 01 6000. 

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
1. For change requested by Architect for work falling under a fixed price contract, the amount

will be based on Contractor's price quotation.
2. For change requested by Contractor, the amount will be based on the Contractor's request

for a Change Order as approved by Architect.
F. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties as

provided in the Conditions of the Contract.
G. After execution of Change Order, promptly revise Schedule of Values and Application for

Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

H. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

I. Promptly enter changes in Project Record Documents.
1.06 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been
accomplished:
1. All closeout procedures specified in Section 01 70 00.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION  01 20 00
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SECTION 01 22 00
UNIT PRICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. List of unit prices, for use in preparing Bids.
1.02 RELATED REQUIREMENTS

A. Document 00 43 22 - Unit Prices Form:  List of Unit Prices as supplement to Bid Form
B. Section 01 20 00 - Price and Payment Procedures:  Additional payment and modification

procedures.
1.03 COSTS INCLUDED

A. Unit Prices included on the Bid Form shall include full compensation for all required labor,
products, tools, equipment, plant, transportation, services and incidentals; erection, application
or installation of an item of the Work; overhead and profit.

1.04 PAYMENT
A. Payment for Work governed by unit prices will be made on the basis of the actual

measurements and quantities of Work that is incorporated in or made necessary by the Work
and accepted by the Architect, multiplied by the unit price.

1.05 SCHEDULE OF UNIT PRICES
A. Item:  Bulk Rock Removal ; Section 31 23 16.26 - Rock Removal .
B. Item:  Trench Rock Removal ; Section 31 23 16.26 - Trench Rock Removal .

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION  01 22 00
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SECTION 01 23 00
ALTERNATES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Description of Alternates.
B. Procedures for pricing Alternates.

1.02 RELATED REQUIREMENTS
A. Document 00 43 23 - Alternates Form:  List of Alternates as supplement to Bid Form.

1.03 ACCEPTANCE OF ALTERNATES
A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.

 Accepted Alternates will be identified in the Owner-Contractor Agreement.
B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.04 SCHEDULE OF ALTERNATES
A. Alternate  No. 1  - Supply and install surface mounted mechanically assisted mobile shelving

system:
1. Alternate Item: Section 10 56 26 - Mobile Storage Shelving and 10 51 13 - Metal Lockers

(Evidence Lockers) and Drawing number A-201 Room 122 Evidence Room including n/a.
B. Alternate  No. 2  - Supply and install special use lockers :

1. Alternate  Item: Section 10 51 13 - Metal Lockers - First Responder Duty Lockers,
Evidence Lockers (not part of mobile storage system) and Weapons Lockers  and Drawing
number A-203  including A-500 drawings .

C. Alternate  No. 3  - Deduct cost to supply and install resilient base :
1. Base Bid Item: Section 09 65 00 - Resilient Flooring  and Drawing number A-700; A-701 

including Finish Schedule .
D. Alternate  No. 4  - Deduct cost to supply and install window shades :

1. Base Bid Item: Section 12 24 00 - Window Shades  and Drawing number A-201; A-202; A-
800  including Elevation drawings .

E. Alternate  No. 5  - Add cost to change roofing to white EPDM roofing in lieu of black :
1. Base Bid Item: Section 07 53 23 - Ethylene Propylene Diene Monomer Roofing  and

Drawing number A-206  including Roof detail drawings .
F. Alternate  No. 6  - Add cost to supply and install blast mitigating windows film. :

1. Alternate  Item:  Section 08 87 23 - Safety and Security Films  and Drawing number A-300;
A-301  including Window and Storefront Schedules .

G. Alternate  No. 7  - Add cost to modify existing Booking Room bench :
1. Alternate  Item: Section 05 50 00 - Metal Fabrications  and Drawing number A-507 

including TBD.
H. Alternate  No. 8  - Supply and install Emergency Responder Communication Enhancement

System (ERCES) :
1. Base Bid Item: Section 28 31 13 - ERCES Pre-testing  and Drawing number all  including

n/a .
a. NOTE:  Pre-testing, as described in Section 28 31 13, shall be by owner .

2. Alternate  Item: Section 28 31 13 - Emergency Responder Communication Enhancement
System and Drawing number all  including n/a .

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

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.
1.02 DEFINITIONS

A. Substitutions: Changes from Contract Documents requirements proposed by Contractor to
materials, products, assemblies, and equipment.
1. Substitutions for Cause: Proposed due to changed Project circumstances beyond

Contractor's control.
a. Unavailability.
b. Regulatory changes.

2. Substitutions for Convenience: Proposed due to possibility of offering substantial
advantage to the Project.
a. Substitution requests offering advantages solely to the Contractor will not be

considered.
1.03 REFERENCE STANDARDS
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product, equipment, assembly, or system.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to provide same or equivalent maintenance service and source of replacement

parts, as applicable.
4. Agrees to coordinate installation and make changes to other work that may be required for

the work to be complete, with no additional cost to Owner.
5. Waives claims for additional costs or time extension that may subsequently become

apparent.
B. A Substitution Request for specified installer constitutes a representation that the submitter:

1. Has acted in good faith to obtain services of specified installer, but was unable to come to
commercial, or other terms.

C. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.  Burden of proof is on proposer.
1. Note explicitly any non-compliant characteristics.

D. Content: Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.

E. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into

single document.
3.02 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Submit request for Substitution for Cause within 14 days of discovery of need for substitution,
but not later than 14 days prior to time required for review and approval by Architect, in order to
stay on approved project schedule.

B. Submit request for Substitution for Convenience immediately upon discovery of its potential
advantage to the project, but not later than 14 days prior to time required for review and
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approval by Architect, in order to stay on approved project schedule.
1. In addition to meeting general documentation requirements, document how the requested

substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

2. Document means of coordinating of substitution item with other portions of the work,
including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:
a. Owner's compensation to the Architect for any required redesign, time spent

processing and evaluating the request.
3.03 RESOLUTION

A. Architect may request additional information and documentation prior to rendering a decision.
 Provide this data in an expeditious manner.

B. Architect will notify Contractor in writing of decision to accept or reject request.
1. Architect's decision following review of proposed substitution will be noted on the

submitted form.
3.04 ACCEPTANCE

A. Accepted substitutions change the work of the Project. They will be documented and
incorporated into work of the project by Change Order, Construction Change Directive,
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions
of the Contract.

END OF SECTION  01 25 00
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electronic document submittal service.
B. Insurance requirements.
C. Preconstruction meeting.
D. Progress meetings.
E. Construction progress schedule.
F. Progress photographs.
G. Coordination drawings.
H. Submittals for review, information, and project closeout.
I. Number of copies of submittals.
J. Submittal procedures.

1.02 REFERENCE STANDARDS
A. AIA A201 - General Conditions of the Contract for Construction; 2017.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 ELECTRONIC DOCUMENT SUBMITTAL SERVICE

A. All documents transmitted for purposes of administration of the contract are to be in electronic
(PDF) format and transmitted via the Internet.
1. The service will be provided and maintained through the Architects office. The on-line

documentation service software program is Basecamp.
2. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Information  (RFIs), submittals, progress documentation, contract
modification documents (e.g., supplementary instructions, change proposals, change
orders), applications for payment, field reports and meeting minutes, Contractor 's
correction punchlist, and any other document any participant wishes to make part of the
project record.

3. Contractor ; Consultants and Architect  are required to use this service. The Contractor's
software will not be used by the Owner or Architect.

4. It is Contractor's responsibility to submit documents in allowable format.
5. Subcontractors, suppliers, and Architect's consultants will be permitted to use the service

at no extra charge.
6. Users of the service need an email address, internet access, and PDF review software

that includes ability to mark up and apply electronic stamps (such as Adobe Acrobat,
www.adobe.com, or Bluebeam PDF Revu, www.bluebeam.com), unless such software
capability is provided by the service provider.

7. Paper document transmittals will not be reviewed; emailed electronic documents will not
be reviewed.

8. All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to samples or color selection charts.

B. Physical samples as required by contract documents will be delivered to the Architect in
accordance with Section 01 60 00 Product Requirements.

C. Training:  One, one-hour, web-based training session will be arranged for all participants, with
representatives of Architect and Contractor participating; further training is the responsibility of
the user of the service.
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3.02 INSURANCE REQUIREMENTS
A. Insurance requirements - see AIA document AIA A201-2017 General Conditions of the

Contract for Construction.
B. Indemnification

1. The comprehensive general liability insurance and comprehensive automobile liability
insurance policies shall name the Town of Montgomery, Architect and Architect's
Consultants as additional insured.

2. Upon award of the contract and before commencement of the work, the Contractor shall
submit a certificate of insurance, copies of additional insured policy endorsements, and
other documents as required by the Owner and Architect to certify compliance with the
Project Insurance Requirements.

3. Contractor agrees to defend, indemnify and hold harmless the Town of Montgomery,
Architect and Architect's Consultants including its officials, employees and agents, against
all claims, losses, damages, liabilities, costs or expenses (including, without limitation,
reasonable attorney fees and costs of litigation and/or settlement), whether incurred as a
result of a claim by a third party or any other person or entity, arising out of the Services
performed and/or goods supplied pursuant to this Agreement which the Town of
Montgomery, Architect and Architect's Consultants or its officials, employees or agents,
may suffer by reason of any negligence, fault, act or omission of Contractor, its
employees, representatives, subcontractors, assignees, or agents.

4. In the event that any claim is made or any action is brought against the Town of
Montgomery arising out of the negligence, fault, act, or omission of an employee,
representative, subcontractor, assignee, or agent of Contractor either within or without the
scope of his respective employment representation, subcontract, assignment or agency,
or arising out of Contractor's negligence, fault, act or omission, then the Town of
Montgomery shall have the right to withhold further payments hereunder, for the purpose
of se-off, in sufficient sums to cover the said claim or action. The rights and remedies of
the Town of Montgomery, Architect and Architect's Consultants provided for in this clause
shall not be exclusive and are in addition to any other rights and remedies provided by law
or this Agreement.

3.03 NYS CALL BEFORE YOU DIG - CODE RULE 753 COMPLIANCE
A. Contractor shall be familiar with and in full compliance with NYS Code Rule 753, which states,

in part:
1. "SUBPART 753-3 DUTIES OF EXCAVATORS

a. 753-3.1 Timing of notice for excavation or demolition.
1) Before commencing or engaging in any non-emergency excavation or

demolition, each excavator shall provide notice of the location and date of the
planned excavation or demolition to the one-call notification system serving the
vicinity in which the excavation or demolition is to take place.

2) Such notice shall be served at least two but not more than ten working days, not
including the date of the call, before the commencement date of the excavation
or demolition."

3.04 PRECONSTRUCTION MEETING
A. Owner and Architect will schedule a meeting after Notice of Award.
B. Attendance Required:

1. Owner.
2. Architect.
3. Prime Contractors.

C. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
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4. Designation of personnel representing the parties to Contract and Architect.
5. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
6. Scheduling.
7. Security and housekeeping procedures.
8. Procedures for testing.
9. Application for payment procedures.

3.05 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the Work at maximum bi-weekly

intervals.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Special consultants.
5. Prime Contractor's Superintendent's.
6. Major subcontractors.

C. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of off-site fabrication and delivery schedules.
7. Maintenance of progress schedule.
8. Corrective measures to regain projected schedules.
9. Planned progress during succeeding work period.
10. Coordination of projected progress.
11. Maintenance of quality and work standards.
12. Effect of proposed changes on progress schedule and coordination.
13. Other business relating to work.

3.06 CONSTRUCTION PROGRESS SCHEDULE - SEE SECTION 01 32 16
A. If preliminary schedule requires revision after review, submit revised schedule within 2 days.
B. Within 7 days after review of preliminary schedule, submit draft of proposed complete schedule

for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.
C. Within 5 days after joint review, submit complete schedule.
D. Submit updated schedule with each Application for Payment.

3.07 PROGRESS PHOTOGRAPHS
A. Submit photographs with each application for payment, taken not more than 3 days prior to

submission of application for payment.
B. Photography Type:  Digital; electronic files.
C. In addition to periodic, recurring views, take photographs of each of the following events:

1. Completion of demolition and site clearing.
2. Excavations in progress.
3. Foundations in progress and upon completion.
4. Structural framing in progress and upon completion.
5. Enclosure of building, upon completion.
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6. Final completion, minimum of 30 photos.
3.08 COORDINATION DRAWINGS

A. Provide information required by Project Coordinator for preparation of coordination drawings.
B. Review drawings prior to submission to Architect.

3.09 SUBMITTAL SCHEDULE
A. Submit to Architect for review a schedule for submittals in tabular format.

1. Submit at the same time as the preliminary schedule specified in Section - 01 32 16 -
Construction Progress Schedule.

2. Coordinate with Contractor's construction schedule and schedule of values.
3. Format schedule to allow tracking of status of submittals throughout duration of

construction.
4. Arrange information to include scheduled date for initial submittal, specification number

and title, submittal category (for review or for information), description of item of work
covered, and role and name of subcontractor.

5. Account for time required for preparation, review, manufacturing, fabrication and delivery
when establishing submittal delivery and review deadline dates.
a. For assemblies, equipment, systems comprised of multiple components and/or

requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.10 BASIC SUBMITTAL  PROCEDURES
A. Submit electronically per Architects designated service as outlined in paragraph 3.01 of this

section. Submit one (1) original each Application for Payment.
B. Submit an updated construction schedule specified in Section 01041-Project Coordination, and

updated Network Schedule as specified in Section 01311 - Network Analysis Schedules.
C. Submit Record Drawings showing limits, elevations and grades for Work completed as of date

of payment  request  with each Application  for Payment.  See Section 01 10 00 Summary;
paragraph 1.02.I.5.

D. Payment Period - Submit at intervals stipulated in the Owner-Contractor Agreement. Submit
under  transmittal letter.
1. Progress payments will not be processed until project  Record Documents are up-to-date

 and complete.
E. Application for Payment will not be processed unless it is complete and contains all of  the

above specified items for the work covered by the payment request.
3.11 SUBSTANTIATING DATA

A. When Owner requires  substantiating  information,  submit  data justifying  dollar  amounts  in
question.
1. Provide   one  (1)  copy  of  data  with   cover  letter  for   each   copy   of  submittal. Show

Application  number and date, and line item by number  and   description.
3.12 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.
1. Physical samples of all finishes must be submitted.
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D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 78 00 - Closeout
Submittals.

3.13 SUBMITTALS FOR INFORMATION
A. When the following are specified in individual sections, submit them for information:

1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.
3.14 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion.
C. When the following are specified in individual sections, submit them at project closeout in

compliance with requirements of Section 01 78 00 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
3.15 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.16 SUBMITTAL PROCEDURES
A. General Requirements:

1. Use a separate transmittal for each item.
2. Submit separate packages of submittals for review and submittals for information, when

included in the same specification section.
3. Sequentially identify each item.  For revised submittals use original number and a

sequential numerical suffix.
4. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail

number; and specification section number and article/paragraph, as appropriate on each
copy.

5. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of
information is in accordance with the requirements of the work and Contract Documents.

6. Deliver each submittal on date noted in submittal schedule, unless an earlier date has
been agreed to by all affected parties, and is of the benefit to the project.
a. Upload submittals in electronic form to Electronic Document Submittal Service

website.
7. Schedule submittals to expedite the Project, and coordinate submission of related items.
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a. For sequential reviews involving Architect's consultants, Owner, or another affected
party, allow an additional 7 days.

8. Identify variations from Contract Documents and product or system limitations that may be
detrimental to successful performance of the completed work.

9. Provide space for Contractor and Architect review stamps.
10. When revised for resubmission, identify all changes made since previous submission.
11. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with

requirements.
12. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.
B. Product Data Procedures:

1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting

Contract Documents and coordinating related work.
2. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.
D. Samples Procedures:

1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing

installation locations.
3.17 SUBMITTAL REVIEW

A. Submittals for Review:  Architect will review each submittal, and approve, or take other
appropriate action.

B. Submittals for Information:  Architect will acknowledge receipt and review.  See below for
actions to be taken.

C. Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.

D. Architect's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "No Exception Taken ", or language with same legal meaning .
b. "Note Markings, Resubmission not Required ", or language with same legal meaning .

1) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.

c. "Note Markings, Resubmit for Record ", or language with same legal meaning .
2. Not Authorizing fabrication, delivery, and installation:

a. "Revise and Resubmit".
1) Resubmit revised item, with review notations acknowledged and incorporated.

b. "Rejected".
1) Submit item complying with requirements of Contract Documents.

E. Architect's and consultants' actions on items submitted for information:
1. Items for which no action was taken:

a. "Received" -  to notify the Contractor that the submittal has been received for record
only.

2. Items for which action was taken:
a. "Reviewed" - no further action is required from Contractor.

END OF SECTION  01 30 00
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SECTION 01 32 16
CONSTRUCTION PROGRESS SCHEDULE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preliminary schedule.
B. Construction progress schedule, bar chart type.

1.02 REFERENCE STANDARDS
1.03 SUBMITTALS

A. Within 10  days after date of Agreement , submit preliminary schedule  defining planned
operations for the first 60 days of Work, with a general outline for remainder of Work .
1. The contractor will identify all long lead items and incorporate such items into the Critical

Path.   Long lead items that must be identified include, but are not necessarily limited to,
the Electrical Switch Gear, Generator, Transfer Switch, HVAC Equipment for possible
expedited purchase.

B. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.

C. Within 10 days after joint review, submit complete schedule.
D. Submit updated schedule with each Application for Payment.
E. Submit in PDF format.

1.04 QUALITY ASSURANCE
A. Scheduler:  Contractor's personnel or specialist Consultant specializing in CPM scheduling with

one years minimum experience in scheduling construction work of a complexity comparable to
this Project, and having use of computer facilities capable of delivering a detailed graphic
printout within 48 hours of request.

1.05 SCHEDULE FORMAT
A. Listings:  In chronological order according to the start date for each activity.  Identify each

activity with the applicable specification section number.
B. Diagram Sheet Size:  Maximum  24 x 36 inches (600 x 900 mm) .

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PRELIMINARY SCHEDULE

A. Prepare preliminary schedule in the form of a horizontal bar chart.
3.02 CONTENT

A. Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction.

B. Identify each item by specification section number.
C. Identify work of separate stages and other logically grouped activities.
D. Provide sub-schedules to define critical portions of the entire schedule.
E. Show accumulated percentage of completion of each item, and total percentage of Work

completed, as of the first day of each month.
F. Provide separate schedule of submittal dates for shop drawings, product data, and samples, 

owner-furnished products,  and dates reviewed submittals will be required from Architect .
 Indicate decision dates for selection of finishes.

G. Indicate delivery dates for owner-furnished products.
H. Provide legend for symbols and abbreviations used.
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3.03 BAR CHARTS
A. Include a separate bar for each major portion of Work or operation.
B. Identify the first work day of each week.

3.04 REVIEW AND EVALUATION OF SCHEDULE
A. Participate in joint review and evaluation of schedule with Architect at each submittal.
B. Evaluate project status to determine work behind schedule and work ahead of schedule.
C. After review, revise as necessary as result of review, and resubmit within 10 days.

3.05 UPDATING SCHEDULE
A. Maintain schedules to record actual start and finish dates of completed activities.
B. Indicate progress of each activity to date of revision, with projected completion date of each

activity.
C. Annotate diagrams to graphically depict current status of Work.
D. Identify activities modified since previous submittal, major changes in Work, and other

identifiable changes.
E. Indicate changes required to maintain Date of Substantial Completion.
F. Submit reports required to support recommended changes.

3.06 DISTRIBUTION OF SCHEDULE
A. Distribute copies of updated schedules to Contractor's project site file, to subcontractors,

suppliers, Architect, Owner, and other concerned parties.
B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in

schedules.
END OF SECTION  01 32 16
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. Quality assurance.
C. References and standards.
D. Inspection agencies and services.
E. Contractor's construction-related professional design services.
F. Contractor's design-related professional design services.
G. Control of installation.
H. Tolerances.
I. Defect Assessment.

1.02 REFERENCE STANDARDS
A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;

2008 (Reapproved 2023).
B. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for

Use in Construction and Criteria for Testing Agency Evaluation; 2024.
C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.
D. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing

and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.
E. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,

Testing, or Special Inspection; 2023.
F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.
G. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and

Evaluating of Manufactured Building Components; 2016.
1.03 DEFINITIONS

A. Contractor's Quality Control Plan:  Contractor's management plan for executing the Contract for
Construction.

B. Contractor's Professional Design Services:  Design of some aspect or portion of the project by
party other than the design professional of record.  Provide these services as part of the
Contract for Construction.
1. Design Services Types Required:

a. Construction-Related:  Services Contractor needs to provide in order to carry out the
Contractor’s sole responsibilities for construction means, methods, techniques,
sequences, and procedures.

b. Design-Related:  Design services explicitly required to be performed by another
design professional due to highly-technical and/or specialized nature of a portion of
the project.  Services primarily involve engineering analysis, calculations, and design,
and are not intended to alter the aesthetic aspects of the design.

C. Design Data:  Design-related, signed and sealed drawings, calculations, specifications,
certifications, shop drawings and other submittals provided by Contractor, and prepared directly
by, or under direct supervision of, appropriately licensed design professional.

1.04 CONTRACTOR'S CONSTRUCTION-RELATED PROFESSIONAL DESIGN SERVICES
A. Coordination:  Contractor's professional design services are subject to requirements of project's

Conditions for Construction Contract.
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B. Provide such engineering design services as may be necessary to plan and safely conduct
certain construction operations, pertaining to, but not limited to the following:
1. Temporary sheeting, shoring, or supports.
2. Temporary scaffolding.
3. Temporary bracing.
4. Temporary falsework for support of spanning or arched structures.
5. Temporary stairs or steps required for construction access only.
6. Temporary hoist(s) and rigging.
7. Investigation of soil conditions to support construction equipment.

1.05 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES
A. Coordination:  Contractor's professional design services are subject to requirements of project's

Conditions for Construction Contract.
B. Base design on performance and/or design criteria indicated in individual specification sections.

1. Submit a Request for Interpretation to Architect if the criteria indicated are not sufficient to
perform required design services.

C. Scope of Contractor's Professional Design Services:  Provide for the following items of work:
1. Structural Design of Steel Connections:  As described in Section 05 12 00 - Structural

Steel Framing.
2. Structural Design of Steel Decking:  As described in Section 05 31 00 - Steel Decking.
3. Structural Design of Metal Framing:  As described in Section 05 40 00 - Cold-Formed

Metal Framing.
4. Design of Cladding Support Systems:  As described in Section 07 05 43 - Cladding

Support Systems.
5. Structural Design Calculations for Exterior Assemblies:  As described in Section 08 41 26

- All-Glass Entrances and Storefronts.
6. Structural Design:  Include calculations for resisting wind loads, anchor locations, loads at

points of attachment to building structure, physical characteristics, resulting dimensional
limitations as described in Section 08 44 13 - Glazed Aluminum Curtain Walls.
a. Structural Design:  Include calculations for resisting wind loads, anchor locations,

loads at points of attachment to building structure, physical characteristics, resulting
dimensional limitations for Brise Soliel System as described in Section 08 44 13 -
Glazed Aluminum Curtain Walls.

7. Structural Design for Seismic Loads:  As described in Section 10 56 26 - Mobile Storage
Shelving.

8. Structural Design of Canopy:  As described in Section 10 73 16.13 - Metal Canopies.
1.06 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Designer's Qualification Statement:  Submit for Architect's knowledge as contract administrator,

or for Owner's information.
1. Include information for each individual professional responsible for producing, or

supervising production of, design-related professional services provided by Contractor.
a. Full name.
b. Professional licensure information.
c. Statement addressing extent and depth of experience specifically relevant to design

of items assigned to Contractor.
C. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose

of assessing compliance with information given and the design concept expressed in the
Contract Documents, or for Owner's information.
1. Include calculations that have been used to demonstrate compliance to performance and

regulatory criteria provided, and to determine design solutions.
2. Include required product data and shop drawings.
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3. Include a statement or certification attesting that design data complies with criteria
indicated, such as building codes, loads, functional, and similar engineering requirements.

4. Include signature and seal of design professional responsible for allocated design services
on calculations and drawings.

D. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and
to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by Architect, provide interpretation of results.

E. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
F. Manufacturer's Instructions:  When specified in individual specification sections, submit printed

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

G. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for
Owner.
1. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in the Contract Documents.
1.07 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and names

of full time registered Engineer and responsible officer.
2. Submit copy of report of laboratory facilities inspection made by NIST Construction

Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

B. Designer Qualifications:  Where professional engineering design services and design data
submittals are specifically required of Contractor by Contract Documents, provide services of a
Professional Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

C. Contractor's Quality Control (CQC) Plan:
1. Prior to start of work, submit a comprehensive plan describing how contract deliverables

will be produced.  Tailor CQC plan to specific requirements of the project.  Include the
following information:
a. Management Structure:  Identify personnel responsible for quality.  Include a chart

showing lines of authority.
b. Management Approach:  Define, describe, and include in the plan specific

methodologies used in executing the work.
1) Management and control of documents and records relating to quality.



Town of Montgomery Police
Station  01 40 00 - 4  Quality Requirements 

2) Communications.
3) Coordination procedures.
4) Inspection and testing procedures and scheduling.
5) Control of noncomplying work.
6) Project materials certification.

c. Acceptance of the plan is required prior to start of construction activities not including
mobilization work.  Owner's acceptance of the plan will be conditional and predicated
on continuing satisfactory adherence to the plan.  Owner reserves the right to require
 Contractor to make changes to the plan and operations, including removal of
personnel, as necessary, to obtain specified quality of work results.

1.08 REFERENCES AND STANDARDS
A. For products and workmanship specified by reference to a document or documents not

included in the Project Manual, also referred to as reference standards, comply with
requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

B. Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.
D. Maintain copy at project site during submittals, planning, and progress of the specific work, until

Substantial Completion.
E. Should specified reference standards conflict with Contract Documents, request clarification

from Architect before proceeding.
F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor

those of Architect shall be altered from Contract Documents by mention or inference otherwise
in any reference document.

1.09 TESTING AND INSPECTION AGENCIES AND SERVICES
A. As indicated in individual specification sections, Owner or Contractor shall employ and pay for

services of an independent testing agency to perform other specified testing.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
C. Contractor Employed Agency:

1. Testing agency:  Comply with requirements of ASTM E329, ASTM E543, ASTM E699,
ASTM C1021, ASTM C1077, ASTM C1093, and ASTM D3740 .

2. Inspection agency:  Comply with requirements of ASTM D3740 and ASTM E329 .
3. Testing Equipment:  Calibrated at reasonable intervals either by NIST or using an NIST

established Measurement Assurance Program, under a laboratory measurement quality
assurance program.

PART 3  EXECUTION
2.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Architect before proceeding.
D. Comply with specified standards as minimum quality for the work except where more stringent

tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.
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F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

2.02 TOLERANCES
A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.

 Do not permit tolerances to accumulate.
B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with

Contract Documents, request clarification from Architect before proceeding.
C. Adjust products to appropriate dimensions; position before securing products in place.

2.03 TESTING AND INSPECTION
A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

Work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

D. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

E. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.
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2.04 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.
B. If, in the opinion of Architect, it is not practical to remove and replace the work, Architect will

direct an appropriate remedy or adjust payment.
END OF SECTION  01 40 00
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SECTION 01 45 33
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1  GENERAL
3.01 SECTION INCLUDES

A. Code-required special inspections.
B. Testing services incidental to special inspections.
C. Submittals.
D. Manufacturers' field services.
E. Fabricators' field services.

3.02 ABBREVIATIONS AND ACRONYMS
A. AHJ:  Authority having jurisdiction.
B. NIST:  National Institute of Standards and Technology.

3.03 DEFINITIONS
A. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the

building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

B. Special Inspection:
1. Special inspections are inspections and testing of materials, installation, fabrication,

erection or placement of components and connections mandated by the AHJ that also
 require special expertise to ensure compliance with the approved Contract Documents
and the referenced standards.

2. Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

3.04 REFERENCE STANDARDS
A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019

(Reapproved 2022).
B. AISC 360 - Specification for Structural Steel Buildings; 2022, with Errata (2023).
C. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the

Field; 2024.
D. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete; 2017.
E. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing

and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.
F. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,

Testing, or Special Inspection; 2023.
G. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
H. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).
I. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment

(2020).
J. ICC (IBC)-2018 - International Building Code; 2018.
K. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel

Deck; 2017.
3.05 SUBMITTALS

A. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection
Agency is required to:
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1. Submit agency name, address, and telephone number, names of full time registered
Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Special Inspection Agency is acceptable to AHJ.
B. Special Inspection Reports:  After each special inspection, Special Inspector is required to

promptly submit at least two copies of report; one to Architect and one to the AHJ.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of Special Inspector.
d. Date and time of special inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of special inspection.
h. Date of special inspection.
i. Results of special inspection.
j. Compliance with Contract Documents.

C. Test Reports:  After each test or inspection, promptly submit at least two copies of report; one
to Architect and one to AHJ.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test or inspection.
h. Date of test or inspection.
i. Results of test or inspection.
j. Compliance with Contract Documents.

D. Certificates:  When specified in individual special inspection requirements, Special Inspector
shall submit certification by the manufacturer, fabricator, and installation subcontractor to
Architect and AHJ, in quantities specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
3.06 SPECIAL INSPECTION AGENCY

A. Owner or Architect will employ services of a Special Inspection Agency to perform inspections
and associated testing and sampling in accordance with ASTM E329 and required by the
building code.

B. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

3.07 TESTING AND INSPECTION AGENCIES
A. Employment of agency in no way relieves Contractor of obligation to perform work in

accordance with requirements of Contract Documents.
3.08 QUALITY ASSURANCE

A. Special Inspection Agency Qualifications:
1. Independent firm specializing in performing testing and inspections of the type specified in

this section.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
5.01 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL

A. Frequency of Special Inspections:  Special Inspections are indicated as continuous or periodic.
1. Continuous Special Inspection:  Special Inspection Agency is required to be present in the

area where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspection:  Special Inspection Agency is required to be present in the
area where work is being performed and observe the work part-time or intermittently and
at the completion of the work.

5.02 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION
A. Structural Steel:  Comply with quality assurance inspection requirements of ICC (IBC)-2018.
B. Cold-Formed Steel Deck:  Comply with quality assurance inspection requirements of SDI

(QA/QC).
C. Open-Web Joists and Joist Girders:  Comply with requirements of ICC (IBC), Table 1705.2.3.

1. End Connections - Welding or Bolted:  Comply with requirements of SJI 100; periodic.
2. Bridging - Horizontal or Diagonal:

a. Standard Bridging:  Comply with requirements of SJI 100; periodic.
b. Bridging That Differs From the SJI Specifications:  Periodic inspection.

D. High-Strength Bolt, Nut and Washer Material:
1. Verify identification markings comply with ASTM standards specified in the approved

contract and to AISC 360, Section A3.3; periodic.
2. Submit manufacturer's certificates of compliance; periodic.

E. High-Strength Bolting Installation:  Verify items listed below comply with AISC 360, Section
M2.5.
1. Snug tight joints; periodic.

F. Structural Steel and Cold Formed Steel Deck Material:
1. Structural Steel:  Verify identification markings comply with AISC 360, Section M3.5;

periodic.
2. Other Steel:  Verify identification markings comply with ASTM standards specified in the

approved Contract Documents; periodic.
3. Submit manufacturer's certificates of compliance and test reports; periodic.

G. Weld Filler Material:
1. Verify identification markings comply with AWS standards specified in the approved

Contract Documents and to AISC 360, Section A3.5; periodic.
2. Submit manufacturer's certificates of compliance; periodic.

H. Welding:
1. Structural Steel and Cold Formed Steel Deck:

a. Complete and Partial Joint Penetration Groove Welds:  Verify compliance with AWS
D1.1/D1.1M; continuous.

b. Multipass Fillet Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
c. Single Pass Fillet Welds Less than 5/16 inch (7.94 mm) Wide:  Verify compliance with

AWS D1.1/D1.1M; periodic.
d. Plug and Slot Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
e. Single Pass Fillet Welds 5/16 inch (7.94 mm) or Greater:  Verify compliance with

AWS D1.1/D1.1M; continuous.
f. Floor and Roof Deck Welds:  Verify compliance with AWS D1.3/D1.3M; continuous.

2. Reinforcing Steel:  Verify items listed below comply with AWS D1.4/D1.4M and ACI
CODE-318, Section 3.5.2.
a. Verification of weldability; periodic.
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b. Reinforcing steel resisting flexural and axial forces in intermediate and special
moment frames as well as where it is referenced in older codes. Elements of special
structural walls of concrete and shear reinforcement; continuous.

c. Shear reinforcement; continuous.
d. Other reinforcing steel; periodic.

I. Steel Frame Joint Details: Verify compliance with approved Contract Documents.
1. Details, bracing and stiffening; periodic.
2. Member locations; periodic.
3. Application of joint details at each connection; periodic.

5.03 SPECIAL INSPECTIONS FOR CONCRETE CONSTRUCTION
A. Reinforcement, Including Prestressing Tendons, and Verification of Placement:  Verify

compliance with ACI CODE-318, Chapters 20, 25.2, 25.3, 26.6.1-26.6.3; periodic.
B. Anchors Cast in Concrete:  Verify compliance with ACI CODE-318; periodic.
C. Bolts Installed in Concrete:  Where allowable loads have been increased or where strength

design is used, verify compliance with approved Contract Documents and ACI CODE-318,
Sections 8.1.3 and 21.2.8 prior to and during placement of concrete; continuous.

D. Anchors Post-Installed in Hardened Concrete:  Verify compliance with ACI CODE-318.
1. Adhesive Anchors:  Verify horizontally or upwardly-inclined orientation installations

resisting sustained tension loads - Section 17.8.2.4; continuous.
E. Concrete Sampling Concurrent with Strength Test Sampling:  Each time fresh concrete is

sampled for strength tests, verify compliance with ASTM C172/C172M, ASTM C31/C31M, and
ACI CODE-318, Chapter 26.5, 26.12, and record the following, continuous:
1. Slump.
2. Air content.
3. Temperature of concrete.

5.04 SPECIAL INSPECTIONS FOR MASONRY CONSTRUCTION
A. Masonry Structures Subject to Special Inspection:

1. Empirically designed masonry, glass unit masonry and masonry veneer in structures
designated as "essential facilities".

2. Engineered masonry in structures classified as "low hazard..." and "substantial hazard to
human life in the event of failure".

B. Verify each item below complies with approved Contract Documents and the applicable articles
of TMS 402/602.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved Contract
Documents; periodic.

b. Verify approval of submittals required by Contract Documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction unless specifically exempted by code; periodic.
3. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout

arrives on site; continuous.
4. Joints and Accessories:  When masonry construction begins, verify:

a. Proportions of site prepared mortar; periodic.
b. Construction of mortar joints; periodic.
c. Location of reinforcement, connectors, prestressing tendons, anchorages, etc;

periodic.
5. Structural Elements, Joints, Anchors, Protection: During masonry construction, verify:

a. Size and location of structural elements; periodic.
b. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; periodic.
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c. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and
anchorages; periodic.

d. Welding of reinforcing bars; continuous.
6. Grouting Preparation:  Prior to grouting, verify:

a. Grout space is clean; periodic.
b. Correct placement of reinforcing, connectors, prestressing tendons and anchorages;

periodic.
c. Correctly proportioned site prepared grouts and prestressing grout for bonded

tendons; periodic.
d. Correctly constructed mortar joints; periodic.

7. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of
specimens; periodic.

C. Engineered Masonry in Buildings Designated as "Essential Facilities":  Verify compliance of
each item below with approved Contract Documents and the applicable articles of TMS
402/602.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved Contract
Documents; periodic.

b. Verify approval of submittals required by Contract Documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction and upon completion of each 5,000 square feet (464.5 sq m)
increment of masonry erected during construction; periodic.

3. Preblended Mortar and Grout:  Verify proportions of materials upon delivery to site;
periodic.

4. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout
arrives on site; continuous.

5. Engineered Elements, Joints, Anchors, Grouting, Protection:  Verify compliance of each
item below with approved Contract Documents and referenced standards.
a. Proportions of site prepared mortar; periodic.
b. Placement of masonry units and construction of mortar joints; periodic.
c. Placement of reinforcement, connectors, prestressing tendons, anchorages, etc.;

periodic.
d. Size and location of structural elements; periodic.
e. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; continuous.
f. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and

anchorages; periodic.
g. Welding of reinforcing bars; continuous.

6. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of
specimens; continuous.

5.05 SPECIAL INSPECTIONS FOR SOILS
A. Materials and Placement:  Verify each item below complies with approved construction

documents and approved geotechnical report.
1. Design bearing capacity of material below shallow foundations; periodic.
2. Design depth of excavations and suitability of material at bottom of excavations; periodic.
3. Materials, densities, lift thicknesses; placement and compaction of backfill: continuous.
4. Subgrade, prior to placement of compacted fill verify proper preparation; periodic.

B. Testing:  Classify and test excavated material; periodic.
5.06 STRUCTURAL OBSERVATIONS FOR STRUCTURES

A. Provide Observations:  For structure where one or more of the following conditions exist:
1. The structure is classified as Risk Category IV.
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5.07 SPECIAL INSPECTION AGENCY DUTIES AND RESPONSIBILITIES
A. Special Inspection Agency shall:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified reference
standards.

3. Ascertain compliance of materials and products with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests or inspections specified.

B. Limits on Special Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the work.

C. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

D. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

5.08 TESTING AGENCY DUTIES AND RESPONSIBILITIES
A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests or inspections specified.

B. Limits on Testing or Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the work.

C. On instructions by Architect, perform re-testing required because of non-compliance with
specified requirements, using the same agency.

D. Contractor will pay for re-testing required because of non-compliance with specified
requirements.

5.09 CONTRACTOR DUTIES AND RESPONSIBILITIES
A. Contractor Responsibilities, General:

1. Deliver to agency at designated location, adequate samples of materials for special
inspections that require material verification.

2. Cooperate with agency and laboratory personnel; provide access to approved documents
at project site, to the work, to manufacturers' facilities, and to fabricators' facilities.

3. Provide incidental labor and facilities:
a. To provide access to work to be tested or inspected.
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b. To obtain and handle samples at the site or at source of Products to be tested or
inspected.

c. To facilitate tests or inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing or inspection services.

5. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

5.10 MANUFACTURERS' AND FABRICATORS' FIELD SERVICES
A. When specified in individual specification sections, require material suppliers, assembly

fabricators, or product manufacturers to provide qualified staff personnel to observe site
conditions, conditions of surfaces and installation, quality of workmanship , start-up of
equipment , to test, adjust, and balance equipment  as applicable , and to initiate instructions
when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

END OF SECTION  01 45 33
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Temporary utilities.
B. Temporary sanitary facilities.
C. Temporary Controls:  Barriers, enclosures, and fencing .
D. Security requirements.
E. Waste removal facilities and services.
F. Project identification sign.
G. Field offices.

1.02 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
1.03 TEMPORARY UTILITIES

A. The Contractor for General Construction shall provide and pay for all electrical power, water,
heating and cooling, and ventilation  required for construction purposes.

B. Use trigger-operated nozzles for water hoses, to avoid waste of water.
1.04 TEMPORARY SANITARY FACILITIES

A. The Contractor for General Construction shall provide and maintain required facilities and
enclosures. Provide at time of project mobilization.

B. Maintain daily in clean and sanitary condition and as further required in Section 01 10 00.
1.05 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public , to allow for owner's use of site  and to allow
public access to the Public Park and to protect existing facilities and adjacent properties from
damage from construction operations .

1.06 FENCING
A. Construction: Commercial grade chain link fence.
B. Provide 6 foot (1.8 m) high fence around construction site; equip with vehicular and pedestrian

gates with locks.
1.07 PROHIBITED CONSTRUCTION PROCEDURES

A. Prohibited construction procedures for all parts of the work include, but are not limited to, the
following:
1. Dumping of spoil material into any stream corridor, any wetlands, any surface waters, or at

unspecified locations.
2. Indiscriminate, arbitrary or capricious operation of equipment in any stream corridors, any

wetlands, or any surface waters.
3. Pumping of silt-laden water from trenches or other excavations into any surface waters,

any stream corridors, or any wetlands.
4. Damaging vegetation adjacent to or outside of the access road or right- of-way.
5. Disposal of trees, brush, and other debris in any stream corridors, any wetlands, any

surface waters, or at unspecified locations.
6. Permanent or unspecified alteration of the flow line of the stream.
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7. Open burning of debris.
8. Applying any pesticides, including defoliants, desiccants, and plant regulators, in any

wetlands.
9. Applying pesticides whose residues and metabolic products persist in the environment

over extended periods of time.
10. Locating storage, stockpile, staging and de-watering controls in environmentally sensitive

areas.
11. Disposal of excess excavation material in wetlands, stream corridors and flood plains.
12. Permission or other arrangements with a land owner or others shall not relieve the

Contractor of compliance with the requirements of this section.
13. Any violation of the requirements of this section by the Contractor or any person employed

by him will be brought to the immediate attention of the responsible regulatory agencies
with a request that appropriate action be taken against the offending parties. Further, the
Contractor will be required to remedy any violation at his own expense.

1.08 SECURITY 
A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from

unauthorized entry, vandalism, or theft.
B. Coordinate with Owner's security program.

1.09 VEHICULAR ACCESS AND PARKING
A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,

and access for emergency vehicles.
B. Coordinate access and haul routes with governing authorities and Owner.
C. Provide and maintain access to fire hydrants, free of obstructions.
D. Provide means of removing mud from vehicle wheels before entering streets.

1.10 WASTE REMOVAL
A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional

requirements.
B. Provide waste removal facilities and services as required to maintain the site in clean and

orderly condition.
C. Provide containers with lids. Remove trash from site periodically.
D. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

1.11 PROJECT IDENTIFICATION
A. Provide project identification sign of design, construction, and location approved by Owner and

Architect.
B. No other signs are allowed without Owner and Architect permission except those required by

law.
1.12 FIELD OFFICES

A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped
with sturdy furniture, drawing rack, and drawing display table.

B. Provide space for Project meetings, with table and chairs to accommodate 12  persons.
C. Locate offices a minimum distance of 30 feet (10 m) from existing and new structures.

1.13 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial

Completion inspection.
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B. Remove underground installations to a minimum depth of 2 feet (600 mm). Grade site as
indicated.

C. Clean and repair damage caused by installation or use of temporary work.
D. Restore existing facilities used during construction to original condition.
E. Restore new permanent facilities used during construction to specified condition.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION  - NOT USED

END OF SECTION  01 50 00
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SECTION 01 57 13
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Prevention of erosion due to construction activities.
B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers

due to construction activities.
C. Restoration of areas eroded due to insufficient preventive measures.
D. Compensation of Owner for fines levied by authorities having jurisdiction due to non-

compliance by Contractor.
1.02 RELATED REQUIREMENTS

A. Section 31 37 00 - Riprap:  Temporary and permanent stabilization using riprap.
B. Section 32 11 23 - Aggregate Base Courses:  Temporary and permanent roadways.

1.03 REFERENCE STANDARDS
A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to

Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.
B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by

Permittivity; 2022.
C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles;

2015 (Reapproved 2023).
D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of

Geotextiles; 2015a (Reapproved 2023).
E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile;

2021a.
F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of

Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).
1.04 PERFORMANCE REQUIREMENTS

A. Also comply with all more stringent requirements of State of New York  Erosion and
Sedimentation Control Manual .

B. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic
inspection reports.

C. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish all documentation required to obtain applicable
permits.

D. Timing:  Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

E. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,

in excess of actual capacity or amount allowed by authorities having jurisdiction,
whichever is less.

2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.

F. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
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3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at
no cost to Owner.

G. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavements.
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.
H. Sedimentation of Waterways On Site:  Prevent sedimentation of waterways on the project site,

including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and remove
deposited sediment after each storm.

I. Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

J. Open Water:  Prevent standing water that could become stagnant.
K. Maintenance:  Maintain temporary preventive measures until permanent measures have been

established.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Erosion and Sedimentation Control Plan:

1. Submit within 2 weeks after Notice to Proceed.
2. Include:

a. Site plan identifying soils and vegetation, existing erosion problems, and areas
vulnerable to erosion due to topography, soils, vegetation, or drainage.

b. Site plan showing grading; new improvements; temporary roads, traffic accesses,
and other temporary construction; and proposed preventive measures.

c. Where extensive areas of soil will be disturbed, include storm water flow and volume
calculations, soil loss predictions, and proposed preventive measures.

d. Schedule of temporary preventive measures, in relation to ground disturbing
activities.

e. Other information required by law.
f. Format required by law is acceptable, provided any additional information specified is

also included.
3. Obtain the approval of the Plan by authorities having jurisdiction.
4. Obtain the approval of the Plan by Owner.

C. Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply
with specified requirements, signed by legally authorized official of manufacturer; indicate
actual minimum average roll values; identify fabric by roll identification numbers.

D. Inspection Reports:  Submit report of each inspection; identify each preventive measure,
indicate condition, and specify maintenance or repair required and accomplished.
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PART 2  PRODUCTS
2.01 MATERIALS

A. Mulch:  Use one of the following:
1. Straw or hay.
2. Wood waste, chips, or bark.
3. Erosion control matting or netting.
4. Cutback asphalt.
5. Polyethylene film, where specifically indicated only.

B. Grass Seed For Temporary Cover:  Select a species appropriate to climate, planting season,
and intended purpose.  If same area will later be planted with permanent vegetation, do not use
species known to be excessively competitive or prone to volunteer in subsequent seasons.

C. Bales:  Air dry, rectangular straw bales.
1. Cross Section:  14 by 18 inches (350 by 450 mm), minimum.
2. Bindings:  Wire or string, around long dimension.

D. Bale Stakes:  One of the following, minimum 3 feet (1 m) long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot (1.98 kg per linear

m).
2. Wood, 2 by 2 inches (50 by 50 mm) in cross section.

E. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the
following minimum average roll lengths:
1. Average Opening Size:  30 U.S. Std. Sieve (0.600 mm), maximum, when tested in

accordance with ASTM D4751.
2. Permittivity:  0.05 sec^-1, minimum, when tested in accordance with ASTM

D4491/D4491M.
3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in

accordance with ASTM D4355/D4355M after 500 hours exposure.
4. Tensile Strength:  100 pounds-force (450 N), minimum, in cross-machine direction; 124

pounds-force (550 N),  minimum, in machine direction; when tested in accordance with
ASTM D4632/D4632M.

5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.
6. Tear Strength:  55 pounds-force (245 N), minimum, when tested in accordance with ASTM

D4533/D4533M.
7. Color:  Manufacturer's standard, with embedment and fastener lines preprinted.

F. Silt Fence Posts:  One of the following, minimum 5 feet (1500 mm) long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot (1.98 kg per linear

m).
2. Hardwood, 2 by 2 inches (50 by 50 mm) in cross section.

G. Gravel:  See Section 32 11 23 for aggregate.
H. Riprap:  See Section 31 37 00.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION
A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.
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3.03 SCOPE OF PREVENTIVE MEASURES
A. In all cases, if permanent erosion resistant measures have been installed temporary preventive

measures are not required.
B. Construction Entrances:  Traffic-bearing aggregate surface.

1. Width:  As required; 20 feet (7 m), minimum.
2. Length:  50 feet (16 m), minimum.
3. Provide at each construction entrance from public right-of-way.
4. Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing

area out of direct traffic lane, with drain into sediment trap or basin.
C. Linear Sediment Barriers:  Made of silt fences.

1. Provide linear sediment barriers:
a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.

2. Space sediment barriers with the following maximum slope length upslope from barrier:
a. Slope of Less Than 2 Percent:  100 feet (30 m)..
b. Slope Between 2 and 5 Percent:  75 feet (23 m).
c. Slope Between 5 and 10 Percent:  50 feet (15 m).
d. Slope Between 10 and 20 Percent:  25 feet (7.5 m).
e. Slope Over 20 Percent:  15 feet (4.5 m).

D. Storm Drain Curb Inlet Sediment Trap:  Protect each curb inlet using one of the following
measures:
1. Filter fabric wrapped around hollow concrete blocks blocking entire inlet face area; use

one piece of fabric wrapped at least 1-1/2 times around concrete blocks and secured to
prevent dislodging; orient cores of blocks so runoff passes into inlet.

2. Straw bale row blocking entire inlet face area; anchor into pavement.
E. Storm Drain Drop Inlet Sediment Traps:  As detailed on drawings.
F. Temporary Splash Pads:  Stone aggregate over filter fabric; size to suit application; provide at

downspout outlets and storm water outlets.
G. Soil Stockpiles:  Protect using one of the following measures:

1. Cover with polyethylene film, secured by placing soil on outer edges.
2. Cover with mulch at least 4 inches (100 mm) thickness of pine needles, sawdust, bark,

wood chips, or shredded leaves, or 6 inches (150 mm) of straw or hay.
H. Mulching:  Use only for areas that may be subjected to erosion for less than 6 months.

1. Wood Waste:  Use only on slopes 3:1 or flatter; no anchoring required.
2. Asphalt:  Use only where no traffic, either vehicular or pedestrian, is anticipated.

I. Temporary Seeding:  Use where temporary vegetated cover is required.
3.04 INSTALLATION

A. Traffic-Bearing Aggregate Surface:
1. Excavate minimum of 6 inches (150 mm).
2. Place geotextile fabric full width and length, with minimum 12 inch (300 mm) overlap at

joints.
3. Place and compact at least 6 inches (150 mm) of 1 1/2 to 3 1/2 inch (40 to 90 mm)

diameter stone.
B. Silt Fences:

1. Store and handle fabric in accordance with ASTM D4873/D4873M.
2. Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use

nominal 16 inch (405 mm) high barriers with minimum 36 inch (905 mm) long posts
spaced at 6 feet (1830 mm) maximum, with fabric embedded at least 4 inches (100 mm)
in ground.
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3. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use
nominal 28 inch (710 mm) high barriers, minimum 48 inch (1220 mm) long posts spaced
at 6 feet (1830 mm) maximum, with fabric embedded at least 6 inches (150 mm) in
ground.

4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is
more than 20 feet (6 m), use nominal 32 inch (810 mm) high barriers with woven wire
reinforcement and steel posts spaced at 4 feet (1220 mm) maximum, with fabric
embedded at least 6 inches (150 mm) in ground.

5. Install with top of fabric at nominal height and embedment as specified.
6. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping

at least 18 inches (460 mm), with extra post.
7. Fasten fabric to wood posts using one of the following:

a. Four nails per post with 3/4 inch (19 mm) diameter flat or button head, 1 inch (25 mm)
long, and 14 gauge, 0.083 inch (2.11 mm) shank diameter.

b. Five staples per post with at least 17 gauge, 0.0453 inch (1.150 mm) wire, 3/4 inch
(19 mm) crown width and 1/2 inch (12 mm) long legs.

8. Fasten fabric to steel posts using wire, nylon cord, or integral pockets.
9. Wherever runoff will flow around end of barrier or over the top, provide temporary splash

pad or other outlet protection; at such outlets in the run of the barrier, make barrier not
more than 12 inches (300 mm) high with post spacing not more than 4 feet (1220 mm).

C. Straw Bale Rows:
1. Install bales in continuous rows with ends butting tightly, with one bale at each end of row

turned uphill.
2. Install bales so that bindings are not in contact with the ground.
3. Embed bales at least 4 inches (100 mm) in the ground.
4. Anchor bales with at least two stakes per bale, driven at least 18 inches (450 mm) into the

ground; drive first stake in each bale toward the previously placed bale to force bales
together.

5. Fill gaps between ends of bales with loose straw wedged tightly.
6. Place soil excavated for trench against bales on the upslope side of the row, compacted.

D. Mulching Over Large Areas:  
1. Dry Straw and Hay:  Apply 2-1/2 tons per acre (6350 kg per hectare); anchor using dull

disc harrow or emulsified asphalt applied using same spraying machine at 100 gallons of
water per ton of mulch.

2. Wood Waste:  Apply 6 to 9 tons per acre (15,200 to 20,800 kg per hectare).
3. Asphalt:  Apply at 1200 gallons per acre (11,000 L per hectare).
4. Erosion Control Matting:  Comply with manufacturer's instructions.

E. Mulching Over Small and Medium Areas:
1. Dry Straw and Hay:  Apply 4 to 6 inches (100 to 150 mm) depth.
2. Wood Waste:  Apply 2 to 3inches (50 to 75 mm) depth.
3. Asphalt:  Apply 1/4 gallon per square yard (1 L per 100 sq m).
4. Erosion Control Matting:  Comply with manufacturer's instructions.

F. Temporary Seeding:
1. When hydraulic seeder is used, seedbed preparation is not required.
2. When surface soil has been sealed by rainfall or consists of smooth undisturbed cut

slopes, and conventional or manual seeding is to be used, prepare seedbed by scarifying
sufficiently to allow seed to lodge and germinate.

3. If temporary mulching was used on planting area but not removed, apply nitrogen fertilizer
at 1 pound per 1000 sq ft (0.5 kg per 100 sq m).

4. On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000
sq ft (6 to 8 kg per 100 sq m).

5. Incorporate fertilizer into soil before seeding.
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6. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch (12 to 25
mm) deep.

7. Irrigate as required to thoroughly wet soil to depth that will ensure germination, without
causing runoff or erosion.

8. Repeat irrigation as required until grass is established.
3.05 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces
0.5 inches (13 mm) or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.
C. Silt Fences:

1. Promptly replace fabric that deteriorates unless need for fence has passed.
2. Remove silt deposits that exceed one-third of the height of the fence.
3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or

other causes.
D. Straw Bale Rows:

1. Promptly replace bales that fall apart or otherwise deteriorate unless need has passed.
2. Remove silt deposits that exceed one-half of the height of the bales.
3. Repair bale rows that are undercut by runoff or otherwise damaged, whether by runoff or

other causes.
E. Clean out temporary sediment control structures weekly and relocate soil on site.
F. Place sediment in appropriate locations on site; do not remove from site.

3.06 CLEAN UP
A. Remove temporary measures after permanent measures have been installed, unless permitted

to remain by Architect.
B. Clean out temporary sediment control structures that are to remain as permanent measures.
C. Where removal of temporary measures would leave exposed soil, shape surface to an

acceptable grade and finish to match adjacent ground surfaces.
END OF SECTION  01 57 13
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SECTION 01 57 19
TEMPORARY ENVIRONMENTAL CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Construction procedures to promote adequate indoor air quality after construction.
B. Building flush-out after construction and before occupancy.
C. Testing indoor air quality before commencement of construction; existing building areas only.
D. Testing indoor air quality after completion of construction.
E. Testing residential unit air isolation.

1.02 PROJECT GOALS
A. Dust and Airborne Particulates:  Prevent deposition of dust and other particulates in HVAC

ducts and equipment.
1. Cleaning of ductwork is not contemplated under this Contract.
2. Contractor shall bear the cost of cleaning required due to failure to protect ducts and

equipment from construction dust.
3. Establish condition of existing ducts and equipment prior to start of alterations.

B. Airborne Contaminants:  Procedures and products have been specified to minimize indoor air
pollutants.
1. Furnish products meeting the specifications.
2. Avoid construction practices that could result in contamination of installed products

leading to indoor air pollution.
1.03 NOISE CONTROL

A. The Contractor shall control the noise generated by his construction operations.
B. Noise caused by construction activities shall not exceed the levels permitted by applicable

Federal, State or local regulations.
C. All construction equipment powered by an internal combustion engine shall be equipped with a

properly maintained muffler.
D. Air compressors shall be operated in accordance with the manufacturer's instructions for proper

noise abatement.
E. Air powered equipment shall be fitted with pneumatic exhaust silencers.
F. Stationary equipment powered by an internal combustion engine shall not be operated within

150 feet of noise sensitive sites without temporary noise barriers placed between the
equipment and the noise sensitive sites. Noise sensitive sites shall include residential buildings,
motels, hotels, schools, churches, hospitals, nursing homes, libraries and public recreation
areas. Temporary noise barriers shall be constructed of plywood or tongue and groove boards
with a noise absorbent treatment on the interior surface (facing the equipment).

G. Unless otherwise permitted by the owner in times of an emergency, powered construction
equipment shall not be operated before 7:00 am or after 6:00 pm.

H. Unless otherwise permitted by the owner in times of an emergency, driving, pulling or other
operations entailing the use of vibratory hammers or use of vibratory compactor shall not be
permitted before 8:00 am or after 5:00 pm within 100 feet of a noise sensitive site.

1.04 DUST CONTROL
A. The Contractor shall conduct his operations and maintain the area of his activities so as to

minimize the creation and dispersion of dust.
B. The Contractor shall sprinkle with water and calcium chloride to control dust in unpaved streets,

trench areas or excavation sites on a daily basis.
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C. Areas under immediate construction (including access roads and other affected areas) will be
swept clean and wet down sufficiently to lay dust at the end of each day. In addition, these
areas will be wet down during non-working hours (including weekends) as often as required to
keep the dust under control.

D. If, in the opinion of the Engineer, the Contractor is not maintaining adequate dust control, the
Engineer will notify the Contractor who shall promptly provide whatever methods and means
are necessary to bring the dust under control.

E. In the event of restricted water use in the municipality at the time of bid, the Contractor shall
obtain, pay for and transport water from his own sources as required.

1.05 REFERENCE STANDARDS
A. ASTM D5197 - Standard Test Method for Determination of Formaldehyde and Other Carbonyl

Compounds in Air (Active Sampler Methodology); 2021.
B. CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic

Chemical Emissions from Indoor Sources Using Environmental Chambers Version 1.2; 2017.
C. EPA 600/4-90/010 - Compendium of Methods for the Determination of Air Pollutants in Indoor

Air; 1990.
D. EPA 625/R-96/010b - Compendium of Methods for the Determination of Toxic Organic

Compounds in Ambient Air; 1999, with Addendum (2000).
E. SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction; 2007.

1.06 DEFINITIONS
A. Adsorptive Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile,

fabrics, fibrous insulation, and other similar products.
B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as

specified.
C. Particulates:  Dust, dirt, and other airborne solid matter.
D. Wet Work:  Concrete, plaster, coatings, and other products that emit water vapor or volatile

organic compounds during installation, drying, or curing.
PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTION
3.01 CONSTRUCTION PROCEDURES

A. Prevent the absorption of moisture and humidity by adsorptive materials by:
1. Sequencing the delivery of such materials so that they are not present in the building until

wet work is completed and dry.
2. Delivery and storage of such materials in fully sealed moisture-impermeable packaging.
3. Provide sufficient ventilation for drying within reasonable time frame.

B. Begin construction ventilation when building is substantially enclosed.
C. If extremely dusty or dirty work must be conducted inside the building, shut down HVAC

systems for the duration; remove dust and dirt completely before restarting systems.
D. When working in a portion of an occupied building, prevent movement of air from construction

area to occupied area.
E. Do not store construction materials or waste in mechanical or electrical rooms.
F. Prior to use of return air ductwork without intake filters clean up and remove dust and debris

generated by construction activities.
1. Inspect duct intakes, return air grilles, and terminal units for dust.
2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts, tops of

pipes and conduit.
3. Clean tops of doors and frames.
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4. Clean mechanical and electrical rooms, including tops of pipes, ducts, and conduit,
equipment, and supports.

5. Clean return plenums of air handling units.
6. Remove intake filters last, after cleaning is complete.

G. Do not perform dusty or dirty work after starting use of return air ducts without intake filters.
H. Use other relevant recommendations of SMACNA (OCC) for avoiding unnecessary

contamination due to construction procedures.
3.02 BUILDING FLUSH-OUT

A. Contractor's Option:  Either full continuous flush-out OR satisfactory air contaminant testing is
required, not both.

B. Perform building flush-out before occupancy.
C. Do not start flush-out until:

1. All construction is complete.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. Inspection of inside of return air ducts and terminal units confirms that cleaning is not

necessary.
4. New HVAC filtration media have been installed.

D. Building Flush-Out:  Operate all ventilation systems at normal flow rates with 100 percent
outside air until a total air volume of 14,000 cubic feet per square foot (4500 cubic meters per
square meter) of floor area has been supplied.
1. Obtain Owner's concurrence that construction is complete enough before beginning flush-

out.
2. Maintain interior temperature of at least 60 degrees F (15 degrees C) and interior relative

humidity no higher than 60 percent.
3. If additional construction involving materials that produce particulates or any of the

specified contaminants is conducted during flush-out, start flush-out over.
4. If interior spaces must be occupied prior to completion of the flush-out, supply a minimum

of 25 percent of the total air volume prior to occupancy, and:
a. Begin ventilation at least three hours prior to daily occupancy.
b. Continue ventilation during all occupied periods.
c. Provide minimum outside air volume of 0.30 cfm per square foot (0.0015 cu m/s/sq

m) or design minimum outside air rate, whichever is greater.
E. Install new HVAC filtration media after completion of flush-out and before occupancy or further

testing.
3.03 AIR CONTAMINANT TESTING

A. Contractor's Option:  Either full continuous flush-out, or satisfactory air contaminant testing is
required, not both.

B. Perform air contaminant testing before starting construction, as base line for evaluation of post-
construction testing.

C. Perform air contaminant testing before occupancy.
D. Do not start air contaminant testing until:

1. All construction is complete, including interior finishes.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. New HVAC filtration media have been installed.

E. Indoor Air Samples:  Collect from spaces representative of occupied areas:
1. Collect samples while operable windows and exterior doors are closed, HVAC system is

running normally as if occupied, with design minimum outdoor air, but with the building
unoccupied.
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2. Collect samples from spaces in each contiguous floor area in each air handler zone, but
not less than one sample per 25,000 square feet (2300 square meters); take samples
from areas having the least ventilation and those having the greatest presumed source
strength.

3. Collect samples from height from 36 inches (915 mm) to 72 inches (1830 mm) above
floor.

4. Collect samples from same locations on 3 consecutive days during normal business
hours; average the results of each set of 3 samples.

5. Exception:  Areas with normal very high outside air ventilation rates, such as laboratories,
do not need to be tested.

6. When retesting the same building areas, take samples from at least the same locations as
in first test.

F. Outdoor Air Samples:  Collect samples at outside air intake of each air handler at the same
time as indoor samples are taken.

G. Analyze air samples and submit report.
H. Air Contaminant Concentration Limits:

1. Formaldehyde:  Not more than 27 parts per billion.
2. PM10 Particulates:  Not more than 50 micrograms per cubic meter.
3. Total Volatile Organic Compounds (TVOCs):  Not more than 500 micrograms per cubic

meter.
4. Chemicals Listed in CAL (CDPH SM) Table 4-1, except Formaldehyde:  Allowable

concentrations listed in Table 4-1.
5. Carbon Monoxide:  Not more than 9 parts per million and not more than 2 parts per million

higher than outdoor air.
I. Air Contaminant Concentration Test Methods:

1. Formaldehyde:  ASTM D5197, EPA 625/R-96/010b Method TO-11A, or EPA 600/4-90/010
Method IP-6.

2. Particulates:  EPA 600/4-90/010 Method IP-10.
3. Total Volatile Organic Compounds (TVOC):  EPA 625/R-96/010b Method TO-1, TO-15, or

TO-17; or EPA 600/4-90/010 Method IP-1.
4. Chemicals Listed in CAL (CDPH SM) Table 4-1, except Formaldehyde:  ASTM D5197, or

EPA 625/R-96/010b Method TO-1, TO-15, or TO-17.
5. Carbon Monoxide: EPA 600/4-90/010 Method IP-3, plus measure outdoor air; measure in

ppm; report both indoor and outdoor measurements.
END OF SECTION  01 57 19
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SECTION 01 60 00
PRODUCT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Transportation, handling, storage and protection.
B. Product option requirements.
C. Substitution limitations.
D. Procedures for Owner-supplied products.
E. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 SUBMITTALS
A. Product Data Submittals: Submit manufacturer's standard published data. Mark each copy to

identify applicable products, models, options, and other data. Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals: Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals: Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
PART 2 PRODUCTS
2.01 SYSTEM DESCRIPTION

A. Products shall be delivered, stored and handled in a manner that will assure preservation of
quality and fitness for incorporation in the work.

B. As and if required products shall be protected from the elements during storage by providing
sheltered, weather-tight enclosures. Skids or platforms shall be provided for products subject to
damage by contact with ground.

C. Packaged materials shall be stored in their original packages or containers with weather
resistant tags identifying the package contents, manufacturer's name and Contractor's name.

D. Copies of all delivery tickets, vendor tickets, bills of lading and other records shall be given to
the Engineer or construction observer at the time of delivery and shall contain the name of
supplier, material delivered, quantity of material, date of delivery and project name.

E. If partial payments have been made for products or equipment suitably stored off-site, the
Contractor shall provide certificates of insurance for full replacement value of the products or
equipment.

F. Unless otherwise specified, the Contractor shall provide insurance to hold harmless the Owner
and Engineer against liability claims and judgments or demands for damages arising from
accidents to persons or property occasioned by transportation, handling and storage or
products or equipment. A certificate shall be provided prior to shipping.

G. The Contractor shall comply with manufacturer's recommendations concerning periodic
maintenance requirements for items stored for extended periods.

H. Equipment or materials shall not be stored on the site in such a manner as to interfere with the
Owner's operation, create obstructions that would endanger the public, or interfere with the
work. Equipment and material shall not be stored within 100 feet of any intersection, or on any
sidewalks.

I. Pipe, manholes, appurtenances, backfill material, stone, select materials, and all other
construction materials shall not be stored or stockpiled on public thoroughfares or adjoining



Town of Montgomery Police
Station  01 60 00 - 2  Product Requirements 

rights-of-way more than one day in advance of their intended incorporation into the work. In no
case shall any material be stored or stockpiled outside of the rights-of-way or easements or on
private property without the written permission of the property owner. A copy of said written
permission shall be supplied to the Owner

2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by Contract Documents.
B. Use of products having any of the following characteristics is not permitted:

1. Made using or containing CFC's or HCFC's.
2. Made of wood from newly cut old growth timber.
3. Containing lead, cadmium, or asbestos.

2.03 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only: Use any product meeting

those standards or description.
B. Products Specified by Naming One or More Manufacturers: Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:

 Submit a request for substitution for any manufacturer not named.
2.04 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.
PART 3 EXECUTION
3.01 SUBSTITUTION LIMITATIONS

A. See Section 01 25 00 - Substitution Procedures.
3.02 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03 STORAGE AND PROTECTION
A. Provide protection of stored materials and products against theft, casualty, or deterioration.
B. Designate receiving/storage areas for incoming products so that they are delivered according to

installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.  See Section 01 74 19.

C. Store and protect products in accordance with manufacturers' instructions.
D. Store with seals and labels intact and legible.
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E. Store sensitive products in weathertight, climate-controlled enclosures in an environment
favorable to product.

F. For exterior storage of fabricated products, place on sloped supports above ground.
G. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

H. Comply with manufacturer's warranty conditions, if any.
I. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
J. Prevent contact with material that may cause corrosion, discoloration, or staining.
K. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
L. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION  01 60 00
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition .
C. Pre-installation meetings.
D. Cutting and patching.
E. Surveying for laying out the work.
F. Cleaning and protection.
G. Starting of systems and equipment.
H. Demonstration and instruction of Owner personnel.
I. Closeout procedures, including Contractor's Correction Punch List, except payment

procedures.
J. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS
A. Section 01 40 00 - Quality Requirements:  Testing and inspection procedures.
B. Section 01 79 00 - Demonstration and Training : Demonstration of products and systems to be

commissioned and where indicated in specific specification sections
C. Section 01 91 13 - General Commissioning Requirements:  Contractor's responsibilities in

regard to commissioning.
D. Section 07 84 00 - Firestopping.

1.03 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2022, with Errata (2021).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey

work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and

locations of the work are in compliance with Contract Documents.
3. Submit surveys and survey logs for the project record.

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.
6. The Contractor shall submit a written request before cutting or executing alteration work

which affects the following:
a. Owner's operation;
b. Structural value or integrity of any element of the project;
c. Integrity or effectiveness of weather-exposed or moisture-resistant elements or

systems;
d. Efficiency, operational life, maintenance or safety of operational elements; or,
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e. Visual qualities of sight-exposed elements.
7. The submittal request shall include but not be limited to the following:

a. Description of affected work;
b. The necessity for cutting, alteration or excavation;
c. Effect on owner's operation or on structural or weatherproof integrity of project; and,

8. Description of proposed work:
a. Scope of cutting, patching, alteration, or excavation.
b. Products proposed to be used.
c. Extent of refinishing to be done.

9. Include in request:
a. Identification of Project.
b. Location and description of affected work.
c. Necessity for cutting or alteration.
d. Description of proposed work and products to be used.
e. Effect on work of Owner or separate Contractor.
f. Written permission of affected separate Contractor.
g. Date and time work will be executed.

1.05 QUALIFICATIONS
A. For surveying work, employ a land surveyor registered in the State in which the Project is

located and acceptable to Architect . Submit evidence of surveyor's Errors and Omissions
insurance coverage in the form of an Insurance Certificate. Employ only individual(s) trained
and experienced in collecting and recording accurate data relevant to ongoing construction
activities,

B. For field engineering, employ a professional engineer of the discipline required for specific
service on Project, licensed in the State in which the Project is located.  Employ only
individual(s) trained and experienced in establishing and maintaining horizontal and vertical
control points necessary for laying out construction work on project of similar size, scope and/or
complexity.

C. For design of temporary shoring and bracing, employ a Professional Engineer experienced in
design of this type of work and licensed in the State in which the Project is located.

1.06 PROJECT CONDITIONS
A. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain

pumping equipment.
B. Protect site from puddling or running water.  Provide water barriers as required to protect site

from soil erosion.
C. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
D. Dust Control:  Execute work by methods to minimize raising dust from construction operations.

 Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.

E. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
3. Construct fill and waste areas by selective placement to avoid erosive surface silts or

clays.
4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly

apply corrective measures.
F. Noise Control:  Provide methods, means, and facilities to minimize noise produced by

construction operations.
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1. Outdoors:  Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm.
2. Indoors:  Limit conduct of especially noisy interior work to the hours of 6 pm to 7 am.

G. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

H. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations.  Comply with federal, state, and local regulations.

1.07 UTILITIES - NOTIFICATION AND MARKOUT
A. System Description

1. Contractor shall be responsible for protection of underground facilities in accordance with
16 NYCRR Part 753.

2. Prior to construction, contractor shall call the UFPO, and notify in writing owners of utilities
and structures within the vicinity of the proposed work. Copies of written notification to
utility owners shall be submitted to the engineer.

3. Contractor shall provide the engineer with a list of all owners of utilities and structures
contacted, including the time and date of contact and the names of responsible individuals
contacted.

4. Contractor shall be responsible for full mark out of existing utilities and structures
sufficiently in advance of the work to allow for a field evaluation of the routing of the work.
Contractor shall not proceed with work where utilities have not been located and marked
by utility companies or others.

5. The contractor shall maintain the mark out of existing utilities and structures until the work
in the vicinity of the marked-out utilities and structures has progressed sufficiently in
advance thereof that their location is no longer required.

B. Site Conditions
1. The locations of all utilities and structures as shown on the drawings are based on the

best information available, but neither the owner nor the engineer guarantee the accuracy
or completeness of the data.

2. Other utilities and structures may exist within the construction site in addition to those
shown on the drawings.

3. House/building service utility lines may or may not be not shown on the drawings. The
contractor shall be responsible for checking these services as to actual locations and
possible interferences.

1.08 PROHIBITED CONSTRUCTION PROCEDURES
A. System Description

1. Prohibited construction procedures for all parts of the work include, but are not limited to,
the following:
a. Dumping of spoil material into any stream corridor, any wetlands, any surface waters,

or at unspecified locations.
b. Indiscriminate, arbitrary or capricious operation of equipment in any stream corridors,

any wetlands, or any surface waters.
c. Pumping of silt-laden water from trenches or other excavations into any surface

waters, any stream corridors, or any wetlands.
d. Damaging vegetation adjacent to or outside of the access road or right- of-way.
e. Disposal of trees, brush, and other debris in any stream corridors, any wetlands, any

surface waters, or at unspecified locations.
f. Permanent or unspecified alteration of the flow line of the stream.
g. Open burning of debris.
h. Applying any pesticides, including defoliants, desiccants, and plant regulators, in any

wetlands.
i. Applying pesticides whose residues and metabolic products persist in the

environment over extended periods of time.
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j. Locating storage, stockpile, staging and de-watering controls in environmentally
sensitive areas.

k. Disposal of excess excavation material in wetlands, stream corridors and flood plains.
l. Permission or other arrangements with a land owner or others shall not relieve the

Contractor of compliance with the requirements of this section.
m. Any violation of the requirements of this section by the Contractor or any person

employed by him will be brought to the immediate attention of the responsible
regulatory agencies with a request that appropriate action be taken against the
offending parties. Further, the Contractor will be required to remedy any violation at
his own expense.

1.09 CUTTING AND PATCHING
A. System Description

1. The work includes cutting and patching as required for the removal or installation of
equipment, correcting damaged concrete or masonry surfaces and for modifications to
existing structures as shown on the drawings and as specified herein..

2. Patching, replacing and refinishing of concrete and masonry work shall match the
adjoining work.

3. Unused openings left by removal of piping, conduit, duct and equipment, or portions
disturbed during the work, shall be patched.

4. New concrete work shall be made integral with the existing concrete as shown on the
drawings and in accordance with the Section "Cast in Place Concrete," Division 3.

5. Existing concrete that has been or is in contact with sewage, shall be sandblasted to a
grease free condition before applying the bonding compounds.  Bonding compounds shall
be applied as described in the Section "Cast in Place Concrete," Division 3.

6. Exposed existing reinforcing bars shall be cleaned by wire brushing before connecting to
new bars.  New reinforcing bars shall be capped or welded or as shown on the drawings.

7. Where portions of existing structures and equipment are to be removed and where the
remaining concrete shall be finished smooth, the Contractor shall cut off any projecting
reinforcing to provide at least one inch of cover over the existing reinforcement.  The
concrete shall be roughened and a bonding compound applied to the existing concrete as
described in the Section "Cast In Place Concrete," Division 3.  Cement mortar shall be
placed in excess of the finished surface and steel troweled flush with the adjacent surface.

8. When concrete is cut to provide openings for new pipe gate stems, or other penetrations,
pipe sleeves shall be accurately installed and grouted in place.

9. Before patching, embedded conduits, pipes and other embedded items left in place shall
be cut to at least two inches into the wall, floor or ceiling.

1.10 COORDINATION
A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to

ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.
C. Verify that utility requirements and characteristics of new operating equipment are compatible

with building utilities.  Coordinate work of various sections having interdependent
responsibilities for installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.
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G. After Owner occupancy of premises, coordinate access to site for correction of defective work
and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2 PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials: As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products: Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution: For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.
1. Each Contractor will become familiar with the Engineers Geo-Technical support attached

to the specifications.
B. Verify that existing substrate is capable of structural support or attachment of new work being

applied or attached.
C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize

waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct

locations.
F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements

subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to

applying any new material or substance in contact or bond.
3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.
C. Notify Architect four days in advance of meeting date.
D. Prepare agenda and preside at meeting:

1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 LAYING OUT THE WORK
A. Verify locations of survey control points prior to starting work.
B. Promptly notify Architect of any discrepancies discovered.
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C. Protect survey control points prior to starting site work; preserve permanent reference points
during construction.

D. Promptly report to Architect the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

E. Replace dislocated survey control points based on original survey control.  Make no changes
without prior written notice to  Architect.

F. Utilize recognized engineering survey practices.
G. Establish elevations, lines and levels. Locate and lay out by instrumentation and similar

appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations .
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations .

H. Periodically verify layouts by same means.
I. Maintain a complete and accurate log of control and survey work as it progresses.

3.05 GENERAL INSTALLATION REQUIREMENTS
A. Install products as specified in individual sections, in accordance with manufacturer's

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.06 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

C. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing. In existing work, minimize damage and restore to
original condition.

D. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

F. Restore work with new products in accordance with requirements of Contract Documents.
G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids

with fire rated material in accordance with Section 07 84 00, to full thickness of the penetrated
element.

I. Patching:



Town of Montgomery Police
Station  01 70 00 - 7  Execution and Closeout

Requirements 

1. Finish patched surfaces to match finish that existed prior to patching.  On continuous
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.07 PROGRESS CLEANING
A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly

condition.
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed

or remote spaces, prior to enclosing the space.
C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning

to eliminate dust.
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and

dispose off-site; do not burn or bury.
3.08 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
3.09 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.
B. Verify that each piece of equipment or system has been checked for proper lubrication, drive

rotation, belt tension, control sequence, and for conditions that may cause damage.
C. Verify tests, meter readings, and specified electrical characteristics agree with those required

by the equipment or system manufacturer.
D. Verify that wiring and support components for equipment are complete and tested.
E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
F. Submit a written report that equipment or system has been properly installed and is functioning

correctly.
3.10 DEMONSTRATION AND INSTRUCTION

A. See Section 01 79 00 - Demonstration and Training.
3.11 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.
B. Testing, adjusting, and balancing HVAC systems:  See Section 23 05 93 - Testing, Adjusting,

and Balancing for HVAC.
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3.12 FINAL CLEANING
A. Execute final cleaning prior to final project assessment.

1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy.
B. Use cleaning materials that are nonhazardous.
C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft
surfaces.

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

F. Clean filters of operating equipment.
G. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and

drainage systems.
H. Clean site; sweep paved areas, rake clean landscaped surfaces.
I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.
3.13 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for

completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.
1. Competent individual shall accompany Architect and shall have authority to promptly

direct corrective measures.
2. Have sufficient craftspeople on hand at time of walk through to immediately begin

corrective work.
D. Submit written certification containing Contractor's Correction Punch List, that Contract

Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.14 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.
B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than

one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.
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C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION  01 70 00
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL
1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.
B. Employ processes that ensure the generation of as little waste as possible due to error, poor

planning, breakage, mishandling, contamination, or other factors.
C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as

economically feasible.
D. Methods of trash/waste disposal that are not acceptable are:

1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.

E. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to
legal disposal of all construction and demolition waste materials.

1.02 RELATED REQUIREMENTS
A. Section 01 25 00 - Substitution Procedures.
B. Section 01 30 00 - Administrative Requirements:  Additional requirements for project meetings,

reports, submittal procedures, and project documentation.
C. Section 01 50 00 - Temporary Facilities and Controls:  Additional requirements related to

trash/waste collection and removal facilities and services.
D. Section 01 60 00 - Product Requirements:  Waste prevention requirements related to delivery,

storage, and handling.
E. Section 01 70 00 - Execution and Closeout Requirements:  Trash/waste prevention procedures

related to demolition, cutting and patching, installation, protection, and cleaning.
1.03 DEFINITIONS

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.
B. Construction and Demolition Waste:  Solid wastes typically including building materials,

packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for the purpose of using the altered form.  Recycling does not include
burning, incinerating, or thermally destroying waste.

I. Return:  To give back reusable items or unused products to vendors for credit.
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J. Reuse:  To reuse a construction waste material in some manner on the project site.
K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by

others.
L. Sediment:  Soil and other debris that has been eroded and transported by storm or well

production run-off water.
M. Source Separation:  The act of keeping different types of waste materials separate beginning

from the first time they become waste.
N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.
O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.
P. Waste:  Extra material or material that has reached the end of its useful life in its intended use.

 Waste includes salvageable, returnable, recyclable, and reusable material.
1.04 SYSTEM DESCRIPTION

A. Waste material common to construction shall include but not be limited to the following:
1. Solid waste: Equipment and materials resulting from demolition or restoration work, large

pieces of asphalt or concrete, trees, stumps, bricks, wire, fences, drums, rubbish and
construction debris generated by construction activities and rubble and excess excavated
material.

2. Liquid or semi-liquid waste: Cleanings from settling tanks, digesters, lagoons, basins,
manholes, sewer mains, and channels including grit, sludge, scum and miscellaneous
debris.

3. Contractor shall collect and promptly dispose of all waste materials in the project site.
 Clean-up shall be done and maintained on a daily basis.

4. All materials and equipment which are not designated as re-usable or salvageable by the
owner shall become the property of the Contractor. However, all materials and equipment
designated as re-usable or salvageable by the owner shall be carefully removed so as to
cause minimum damages and safely stored by the Contractor until accepted by the owner.

5. Waste materials shall not be burned or buried on the work site.
6. On contained work sites such as treatment plants or pumping stations, containers suitable

for the collection and disposal of waste shall be provided by the Contractor. On transport
piping contracts, collection and disposal shall be a continuous function. The Contractor
shall remove all waste materials before moving to other sections of the work.

7. Waste materials shall be disposed of at sites, approved by the NYSDEC Office of Solid
Waste Management, which are compatible with the nature of materials being disposed.

8. Waste materials shall be transported by vehicles properly licensed to transport waste by
the New York State Department of Environmental Conservation.

PART 2  PRODUCTS; NOT USED
PART 3  EXECUTION
3.01 WASTE MANAGEMENT PROCEDURES

A. See Section 01 30 00 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

B. See Section 01 50 00 for additional requirements related to trash/waste collection and removal
facilities and services.

C. See Section 01 60 00 for waste prevention requirements related to delivery, storage, and
handling.

D. See Section 01 70 00 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION
A. Manager:  Designate an on-site person or persons responsible for instructing workers and

overseeing and documenting results of the Waste Management Plan.
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B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect.

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Prebid meeting.
2. Preconstruction meeting.
3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to

avoid contamination of materials.
F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable

regulations.
G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products

in order to prevent contamination of materials and to maximize recyclability of identified
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to
prevent contamination of recyclable materials.

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.
END OF SECTION  01 74 19
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SECTION 01 79 00
DEMONSTRATION AND TRAINING

PART 1  GENERAL
1.01 SUMMARY

A. Demonstration of products and systems to be commissioned and where indicated in specific
specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. HVAC systems and equipment.
3. Electrical systems and equipment.
4. Access control and equipment.
5. Items specified in individual product Sections.

1.02 RELATED REQUIREMENTS
A. Section 01 91 13 - General Commissioning Requirements:  Additional requirements applicable

to demonstration and training.
B. Other Specification Sections:  Additional requirements for demonstration and training.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures; except:

1. Make all submittals specified in this section, and elsewhere where indicated for
commissioning purposes, directly to the Commissioning Authority.

2. Submit one copy to the Commissioning Authority, not to be returned.
3. Make commissioning submittals on time schedule specified by Commissioning Authority.
4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in

preparation of overall Training Plan; submit in editable electronic format, Microsoft Word
2003 preferred.

B. Draft Training Plans:  Owner will designate personnel to be trained; tailor training to needs and
skill-level of attendees.
1. Submit to Commissioning Authority for review and inclusion in overall training plan.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be

provided by Contractor.
C. Training Manuals:  Provide training manual for each attendee; allow for minimum of two

attendees per training session.
1. Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not

included in O&M manuals.
3. Provide one extra copy of each training manual to be included with operation and

maintenance data.
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1.04 QUALITY ASSURANCE
A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of

the relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstrations conducted during Functional Testing need not be repeated unless Owner
personnel training is specified.

C. Demonstration may be combined with Owner personnel training if applicable.
D. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up,

shut-down, seasonal changeover, emergency conditions, and troubleshooting, and
maintenance procedures, including scheduled and preventive maintenance.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.
E. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and

repair procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL
A. Commissioning Authority will prepare the Training Plan based on draft plans submitted.
B. Conduct training on-site unless otherwise indicated.
C. Owner will provide classroom and seating at no cost to Contractor.
D. Do not start training until Functional Testing is complete, unless otherwise specified or

approved by the Commissioning Authority.
E. Provide training in minimum two hour segments.
F. The Commissioning Authority is responsible for determining that the training was satisfactorily

completed and will provide approval forms.
G. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule

training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

H. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup

copies.
2. Typical contents and organization of all manuals, including explanatory information,

system narratives, and product specific information.
3. Typical uses of the O&M manuals.

I. Product- and System-Specific Training:
1. Review the applicable O&M manuals.
2. For systems, provide an overview of system operation, design parameters and

constraints, and operational strategies.
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3. Review instructions for proper operation in all modes, including start-up, shut-down,
seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Emphasize safe and proper operating requirements; discuss relevant health and safety

issues and emergency procedures.
6. Discuss common troubleshooting problems and solutions.
7. Discuss any peculiarities of equipment installation or operation.
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding

coverage.
9. Review recommended tools and spare parts inventory suggestions of manufacturers.
10. Review spare parts and tools required to be furnished by Contractor.
11. Review spare parts suppliers and sources and procurement procedures.

J. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION  01 79 00
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SECTION 01 91 13
GENERAL COMMISSIONING REQUIREMENTS

PART 1  GENERAL
1.01 SUMMARY

A. Commissioning is intended to achieve the following specific objectives; this section specifies
the Contractor's responsibilities for commissioning:
1. Verify that the work is installed in accordance with Contract Documents and the

manufacturer’s recommendations and instructions, and that it receives adequate
operational checkout prior to startup:  Startup reports and Prefunctional Checklists
executed by Contractor are utilized to achieve this.

2. Verify and document that functional performance is in accordance with Contract
Documents:  Functional Tests executed by Contractor and witnessed by the
Commissioning Authority are utilized to achieve this.

3. Verify that operation and maintenance manuals submitted to Owner are complete:
 Detailed operation and maintenance (O&M) data submittals by Contractor are utilized to
achieve this.

4. Verify that the Owner’s operating personnel are adequately trained:  Formal training
conducted by Contractor is utilized to achieve this.

B. Commissioning, including Functional Tests, O&M documentation review, and training, is to
occur after startup and initial checkout and be completed before Substantial Completion .

C. The Commissioning Authority directs and coordinates all commissioning activities; this section
describes some but not all of the Commissioning Authority's responsibilities.

D. The Commissioning Authority is employed by Construction Manager on behalf of Owner.
1.02 SCOPE OF COMMISSIONING

A. The following are to be commissioned:
B. Building envelope:

1. Air tightness.
C. Doors and hardware.

1.     Coordinate with electronic safety and security access control.
D. Plumbing Systems:

1. Water heaters.
E. HVAC System, including:

1. Major and minor equipment items.
2. Piping systems and equipment.
3. Ductwork and accessories.
4. Terminal units.
5. Control system.
6. Sound control devices.
7. Vibration control devices.
8. Variable frequency drives.

F. Electrical Systems:
1. Power quality.
2. Emergency power systems.
3. Lighting controls other than manual switches.

G. Electronic Safety and Security:
1. Security system, including doors and hardware.

a. Access control.
2. Fire and smoke alarms.

H. Communications:
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1. Voice systems.
I. Other equipment and systems explicitly identified elsewhere in Contract Documents as

requiring commissioning.
1.03 RELATED REQUIREMENTS

A. Section 01 78 00 - Closeout Submittals:  Scope and procedures for operation and maintenance
manuals and project record documents.

B. Section 01 79 00 - Demonstration and Training:  Scope and procedures for Owner personnel
training.

1.04 REFERENCE STANDARDS
A. CSI/CSC MF - Masterformat; 2016.
B. PECI (Samples) - Sample Forms for Prefunctional Checklists and Functional Performance

Tests; Current Edition.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures; except:
1. Make all submittals specified in this section, and elsewhere where indicated for

commissioning purposes, directly to the Commissioning Authority, unless they require
review by Architect; in that case, submit to Architect first.

2. Submit one copy to the Commissioning Authority, not to be returned.
3. Make commissioning submittals on time schedule specified by Commissioning Authority.
4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in

preparation of Prefunctional Checklists or Functional Test requirements; submit in editable
electronic format, Microsoft Word 2010 preferred.

5. As soon as possible after submittals made to Architect are approved, submit copy of
approved submittal to the Commissioning Authority.

B. Product Data:  If submittals to Architect do not include the following, submit copies as soon as
possible:
1. Manufacturer's product data, cut sheets, and shop drawings.
2. Manufacturer's installation instructions.
3. Startup, operating, and troubleshooting procedures.
4. Fan and pump curves.
5. Factory test reports.
6. Warranty information, including details of Owner's responsibilities in regard to keeping

warranties in force.
C. Manufacturers' Instructions:  Submit copies of all manufacturer-provided instructions that are

shipped with the equipment as soon as the equipment is delivered.
D. Startup Plans and Reports.
E. Completed Prefunctional Checklists.
F. Commissioning Issues Log:

1. Construction observations.
2. Supporting photographs.

PART 2  PRODUCTS
2.01 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and
required Functional Testing; unless otherwise noted such testing equipment will NOT become
the property of Owner.

B. Calibration Tolerances:  Provide testing equipment of sufficient quality and accuracy to test
and/or measure system performance with the tolerances specified.  If not otherwise noted, the
following minimum requirements apply:  
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1. Temperature Sensors and Digital Thermometers:  Certified calibration within past year to
accuracy of 0.5 degree F (0.3 degree C) and resolution of plus/minus 0.1 degree F (0.05
degree C).

2. Pressure Sensors:  Accuracy of plus/minus 2.0 percent of the value range being
measured (not full range of meter), calibrated within the last year.

3. Calibration:  According to the manufacturer’s recommended intervals and when dropped
or damaged; affix calibration tags or keep certificates readily available for inspection.

C. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific
to a piece of equipment, are only available from the vendor, and are required in order to
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as
part of the work at no extra cost to Owner; such equipment, tools, and instruments are to
become the property of Owner.

D. Dataloggers:  Independent equipment and software for monitoring flows, currents, status,
pressures, etc. of equipment.
1. Dataloggers required to for Functional Tests will be provided by the Commissioning

Authority and will not become the property of Owner.
PART 3  EXECUTION
3.01 COMMISSIONING PLAN

A. Commissioning Authority has prepared the Commissioning Plan.
1. Attend meetings called by the Commissioning Authority for purposes of completing the

commissioning plan.
2. Require attendance and participation of relevant subcontractors, installers, suppliers, and

manufacturer representatives.
B. Contractor is responsible for compliance with the Commissioning Plan.
C. Commissioning Plan:  The commissioning schedule, procedures, and coordination

requirements for all parties in the commissioning process.
D. Commissioning Schedule:

1. Submit anticipated dates of startup of each item of equipment and system to
Commissioning Authority within 60 days after award of Contract.

2. Re-submit anticipated startup dates monthly, but not less than 4 weeks prior to startup.
3. Prefunctional Checklists and Functional Tests are to be performed in sequence from

components, to subsystems, to systems.
4. Provide sufficient notice to Commissioning Authority for delivery of relevant Checklists and

Functional Test procedures, to avoid delay.
3.02 DOCUMENTATION IDENTIFICATION SYSTEM

A. Give each submitted form or report a unique identification; use the following scheme.
B. Type of Document:  Use the following prefixes:

1. Startup Plan:  SP-.
2. Startup Report:  SR-.
3. Prefunctional Checklist:  PC-.
4. Functional Test Procedure:  FTP-.
5. Functional Test Report:  FTR-.

C. System Type:  Use the first 4 digits from CSI/CSC MF (Master Format), that are applicable to
the system; for example:
1. 2300: HVAC system as a whole.
2. 2320:  HVAC Piping and Pumps.
3. 2330:  HVAC Air Distribution.

D. Component Number:  Assign numbers sequentially, using 1, 2, or 3 digits as required to
accommodate the number of units in the system.
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E. Test, Revision, or Submittal Number:  Number each successive iteration sequentially, starting
with 1.

F. Example:  PC-2320-001.2 would be the Prefunctional Checklist for equipment item 1 in the
HVAC piping system, probably a pump; this is the second, revised submittal of this checklist.

3.03 STARTUP PLANS AND REPORTS
A. Startup Plans:  For each item of equipment and system for which the manufacturer provides a

startup plan, submit the plan not less than 8 weeks prior to startup.
B. Startup Reports:  For each item of equipment and system for which the manufacturer provides

a startup checklist (or startup plan or field checkout sheet), document compliance by submitting
the completed startup checklist prior to startup, signed and dated by responsible entity.

C. Submit directly to the Commissioning Authority.
3.04 PREFUNCTIONAL CHECKLISTS

A. A Prefunctional Checklist is required to be filled out for each item of equipment or other
assembly specified to be commissioned.
1. No sampling of identical or near-identical items is allowed.
2. These checklists do not replace manufacturers' recommended startup checklists,

regardless of apparent redundancy.
3. Prefunctional Checklist forms will not be complete until after award of the contract; the

following types of information will be gathered via the completed Checklist forms:
a. Certification by installing contractor that the unit is properly installed, started up, and

operating and ready for Functional Testing.
b. Confirmation of receipt of each shop drawing and commissioning submittal specified,

itemized by unit.
c. Manufacturer, model number, and relevant capacity information; list information "as

specified," "as submitted," and "as installed."
d. Serial number of installed unit.
e. List of inspections to be conducted to document proper installation prior to startup

and Functional Testing; these will be primarily static inspections and procedures; for
equipment and systems may include normal manufacturer’s start-up checklist items
and minor testing.

f. Sensor and actuator calibration information.
4. PECI (Samples) found at http://www.peci.org/library/mcpgs.htm indicate anticipated level

of detail for Prefunctional Checklists.
B. Contractor is responsible for filling out Prefunctional Checklists, after completion of installation

and before startup; witnessing by the Commissioning Authority is not required unless otherwise
specified.
1. Each line item without deficiency is to be witnessed, initialed, and dated by the actual

witness; checklists are not complete until all line items are initialed and dated complete
without deficiencies.

2. Checklists with incomplete items may be submitted for approval provided the Contractor
attests that incomplete items do not preclude the performance of safe and reliable
Functional Testing; re-submission of the Checklist is required upon completion of
remaining items.

3. Individual Checklists may contain line items that are the responsibility of more than one
installer; Contractor shall assign responsibility to appropriate installers or subcontractors,
with identification recorded on the form.

4. If any Checklist line item is not relevant, record reasons on the form.
5. Contractor may independently perform startup inspections and/or tests, at Contractor's

option.
6. Regardless of these reporting requirements, Contractor is responsible for correct startup

and operation.
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7. Submit completed Checklists to Commissioning Authority within two days of completion.
C. Commissioning Authority is responsible for furnishing the Prefunctional Checklists to

Contractor.
1. Initial Drafts:  Contractor is responsible for initial draft of Prefunctional Checklist where so

indicated in Contract Documents.
2. Provide all additional information requested by Commissioning Authority to aid in

preparation of checklists, such as shop drawing submittals, manufacturers' startup
checklists, and O&M data.

3. Commissioning Authority may add any relevant items deemed necessary regardless of
whether they are explicitly mentioned in Contract Documents or not.

4. When asked to review the proposed Checklists, do so in a timely manner.
D. Commissioning Authority Witnessing:  Required for:

1. Each piece of primary equipment, unless sampling of multiple similar units is allowed by
the commissioning plan.

2. A sampling of non-primary equipment, as allowed by the commissioning plan.
E. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to

Owner.
1. If difficulty in correction would delay progress, report deficiency to the Commissioning

Authority immediately.
3.05 FUNCTIONAL TESTS

A. A Functional Test is required for each item of equipment, system, or other assembly specified
to be commissioned, unless sampling of multiple identical or near-identical units is allowed by
the final test procedures.

B. Contractor is responsible for execution of required Functional Tests, after completion of
Prefunctional Checklist and before closeout.

C. Commissioning Authority is responsible for witnessing and reporting results of Functional Tests,
including preparation and completion of forms for that purpose.

D. Contractor is responsible for correction of deficiencies and re-testing at no extra cost to Owner;
if a deficiency is not corrected and re-tested immediately, the Commissioning Authority will
document the deficiency and the Contractor's stated intentions regarding correction.
1. Deficiencies are any condition in the installation or function of a component, piece of

equipment or system that is not in compliance with Contract Documents or does not
perform properly.

2. When the deficiency has been corrected, the Contractor completes the form certifying that
the item is ready to be re-tested and returns the form to the Commissioning Authority; the
Commissioning Authority will reschedule the test and the Contractor shall re-test.

3. Identical or Near-Identical Items:  If 10 percent, or three, whichever is greater, of identical
or near-identical items fail to perform due to material or manufacturing defect, all items will
be considered defective; provide a proposal for correction within 2 weeks after notification
of defect, including provision for testing sample installations prior to replacement of all
items.

4. Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing.

5. Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing if the test failed due to failure to execute the relevant Prefunctional
Checklist correctly; if the test failed for reasons that would not have been identified in the
Prefunctional Checklist process, Contractor shall bear the cost of the second and
subsequent re-tests.

E. Functional Test Procedures:
1. Some test procedures are included in Contract Documents; where Functional Test

procedures are not included in Contract Documents, test procedures will be determined by
the Commissioning Authority with input by and coordination with Contractor.
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2. Examples of Functional Testing:
a. Test the dynamic function and operation of equipment and systems (rather than just

components) using manual (direct observation) or monitoring methods under full
operation (e.g., the chiller pump is tested interactively with the chiller functions to see
if the pump ramps up and down to maintain the differential pressure setpoint).  

b. Systems are tested under various modes, such as during low cooling or heating
loads, high loads, component failures, unoccupied, varying outside air temperatures,
fire alarm, power failure, etc.  

c. Systems are run through all the HVAC control system’s sequences of operation and
components are verified to be responding as the sequence's state.

d. Traditional air or water test and balancing (TAB) is not Functional Testing; spot
checking of TAB by demonstration to the Commissioning Authority is Functional
Testing.

3. PECI (Samples) found at http://www.peci.org/library/mcpgs.htm indicated anticipated level
of detail for Functional Tests.

F. Deferred Functional Tests:  Some tests may need to be performed later, after substantial
completion, due to partial occupancy, equipment, seasonal requirements, design or other site
conditions; performance of these tests remains the Contractor's responsibility regardless of
timing.

3.06 SENSOR AND ACTUATOR CALIBRATION
A. Calibrate all field-installed temperature, relative humidity, carbon monoxide, carbon dioxide,

and pressure sensors and gauges, and all actuators (dampers and valves) on this piece of
equipment shall be calibrated.  Sensors installed in the unit at the factory with calibration
certification provided need not be field calibrated.

B. Calibrate using the methods described below; alternate methods may be used, if approved by
Commissioning Authority and Owner beforehand.  See PART 2 for test instrument
requirements.  Record methods used on the relevant Prefunctional Checklist or other suitable
forms, documenting initial, intermediate and final results.

C. All Sensors:  
1. Verify that sensor location is appropriate and away from potential causes of erratic

operation.
2. Verify that sensors with shielded cable are grounded only at one end.  
3. For sensor pairs that are used to determine a temperature or pressure difference, for

temperature make sure they are reading within 0.2 degree F (0.1 degree C) of each other,
and for pressure,  within tolerance equal to 2 percent of the reading, of each other.

4. Tolerances for critical applications may be tighter.
D. Sensors Without Transmitters - Standard Application:  

1. Make a reading with a calibrated test instrument within 6 inches (150 mm) of the site
sensor.

2. Verify that the sensor reading, via the permanent thermostat, gauge or building
automation system, is within the tolerances in the table below of the instrument-measured
value.

3. If not, install offset, calibrate or replace sensor.
E. Sensors With Transmitters - Standard Application.

1. Disconnect sensor.
2. Connect a signal generator in place of sensor.
3. Connect ammeter in series between transmitter and building automation system control

panel.  
4. Using manufacturer’s resistance-temperature data, simulate minimum desired

temperature.
5. Adjust transmitter potentiometer zero until 4 mA is read by the ammeter.
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6. Repeat for the maximum temperature matching 20 mA to the potentiometer span or
maximum and verify at the building automation system.

7. Record all values and recalibrate controller as necessary to comply with specified control
ramps, reset schedules, proportional relationship, reset relationship and P/I reaction.

8. Reconnect sensor.
9. Make a reading with a calibrated test instrument within 6 inches (150 mm) of the site

sensor.
10. Verify that the sensor reading, via the permanent thermostat, gauge or building

automation system, is within the tolerances in the table below of the instrument-measured
value.

11. If not, replace sensor and repeat.
12. For pressure sensors, perform a similar process with a suitable signal generator.

F. Sensor Tolerances for Standard Applications:  Plus/minus the following maximums:
1. Watthour, Voltage, Amperage:  1 percent of design.
2. Pressure, Air, Water, Gas:  3 percent of design.
3. Air Temperatures (Outside Air, Space Air, Duct Air):  0.4 degrees F (0.2 degree C).
4. Relative Humidity:  4 percent of design.
5. Barometric Pressure:  0.1 inch of Hg (340 Pa).
6. Flow Rate, Air:  10 percent of design.
7. Flow Rate, Water:  4 percent of design.
8. AHU Wet Bulb and Dew Point:  2.0 degrees F (1.1 degrees C).

G. Critical Applications:  For some applications more rigorous calibration techniques may be
required for selected sensors.  Describe any such methods used on an attached sheet.

H. Valve/Damper Stroke Setup and Check:
1. For all valve/damper actuator positions checked, verify the actual position against the

 control system readout.
2. Set pump/fan to normal operating mode.
3. Command valve/damper closed; visually verify that valve/damper is closed and adjust

output zero signal as required.
4. Command valve/damper to open; verify position is full open and adjust output signal as

required.
5. Command valve/damper to a few intermediate positions.  
6. If actual valve/damper position does not reasonably correspond, replace actuator or add

pilot positioner (for pneumatics).
I. Isolation Valve or System Valve Leak Check:  For valves not associated with coils.

1. With full pressure in the system, command valve closed.
2. Use an ultra-sonic flow meter to detect flow or leakage.

3.07 TEST PROCEDURES - GENERAL
A. Provide skilled technicians to execute starting of equipment and to execute the Functional

Tests.  Ensure that they are available and present during the agreed upon schedules and for
sufficient duration to complete the necessary tests, adjustments and problem-solving.

B. Provide all necessary materials and system modifications required to produce the flows,
pressures, temperatures, and conditions necessary to execute the test according to the
specified conditions.  At completion of the test, return all affected equipment and systems to
their pre-test condition.

C. Sampling:  Where Functional Testing of fewer than the total number of multiple identical or
near-identical items is explicitly permitted, perform sampling as follows:
1. Identical Units:  Defined as units with same application and sequence of operation; only

minor size or capacity difference.
2. Sampling is not allowed for:

a. Major equipment.
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b. Life-safety-critical equipment.
c. Prefunctional Checklist execution.

3. XX = the percent of the group of identical equipment to be included in each sample;
defined for specific type of equipment.

4. YY = the percent of the sample that if failed will require another sample to be tested;
defined for specific type of equipment.

5. Randomly test at least XX percent of each group of identical equipment, but not less than
three units.  This constitutes the "first sample."

6. If YY percent of the units in the first sample fail, test another XX percent of the remaining
identical units.

7. If YY percent of the units in the second sample fail, test all remaining identical units.
8. If frequent failures occur, resulting in more troubleshooting than testing, the

Commissioning Authority may stop the testing and require Contractor to perform and
document a checkout of the remaining units prior to continuing testing.

D. Manual Testing:  Use hand-held instruments, immediate control system readouts, or direct
observation to verify performance (contrasted to analyzing monitored data taken over time to
make the “observation”).

E. Simulating Conditions:  Artificially create the necessary condition for the purpose of testing the
response of a system; for example apply hot air to a space sensor using a hair dryer to see the
response in a VAV box.

F. Simulating Signals:  Disconnect the sensor and use a signal generator to send an amperage,
resistance or pressure to the transducer and control system to simulate the sensor value.

G. Over-Writing Values:  Change the sensor value known to the control system in the control
system to see the response of the system; for example, change the outside air temperature
value from 50 degrees F to 75 degrees F to verify economizer operation.

H. Indirect Indicators:  Remote indicators of a response or condition, such as a reading from a
control system screen reporting a damper to be 100 percent closed, are considered indirect
indicators.

I. Monitoring:  Record parameters (flow, current, status, pressure, etc.) of equipment operation
using dataloggers or the trending capabilities of the relevant control systems; where monitoring
of specific points is called for in Functional Test Procedures:
1. All points that are monitored by the relevant control system shall be trended by Contractor;

at the Commissioning Authority’s request, Contractor shall trend up to 20 percent more
points than specified at no extra charge.

2. Other points will be monitored by the Commissioning Authority using dataloggers.
3. At the option of the Commissioning Authority, some control system monitoring may be

replaced with datalogger monitoring.
4. Provide hard copies of monitored data in columnar format with time down left column and

at least 5 columns of point values on same page.
5. Graphical output is desirable and is required for all output if the system can produce it.
6. Monitoring may be used to augment manual testing.

3.08 BUILDING ENVELOPE COMMISSIONING
A. General:  Comply with the following procedural requirements:
B. Verify that the building envelope has been sufficiently completed for testing to commence.

3.09 OPERATION AND MAINTENANCE MANUALS
A. See Section 01 78 00 - Closeout Submittals for additional requirements.
B. Add design intent documentation furnished by Architect to manuals prior to submission to

Owner.
C. Submit manuals related to items that were commissioned to Commissioning Authority for

review; make changes recommended by Commissioning Authority.
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D. Commissioning Authority will add commissioning records to manuals after submission to
Owner.

END OF SECTION  01 91 13
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SECTION 01 91 13.01
SUPPLEMENTAL GENERAL MEP COMMISSIONING REQUIREMENTS

PART 1 - GENERAL
1.01 OVERVIEW

A. This section of the specification describes the process for commissioning, defines the
responsibilities of the contractors and design professionals, and outlines the duties of other
members of the commissioning team.

B. The commissioning process shall be applied to all equipment, components, and systems as
listed in this section, including specific interfaces to and from equipment and systems provided
under separate contracts.

C. Building Commissioning work is a joint team effort to ensure that all systems function together
properly to meet the design intent, and to document system performance parameters for fine-
tuning of control sequences and operations procedures.  The commissioning process shall
encompass and coordinate the traditionally separate functions of system documentation,
equipment start-up, control system calibration, testing and balancing, training, and performance
testing.  This section does not supersede other requirements of the specification though, it may,
expand on some of them.

1.02 THE COMMISSIONING TEAM
A. The commissioning team shall consist of:

1. Design Engineer (DE)
2. Mechanical Contractor (MC)
3. Plumbing Contractor (PC)
4. Electrical Contractor (EC)
5. General Contractor (GC)
6. Temperature Controls Contractor (TC)
7. All appropriate Contractors and Sub-Contractors
8. Approved Representatives of Mechanical, Electrical and Equipment Manufacturers
9. Design Architect (ARCH)
10. Facility Staff (FS)
11. Owner's Representative (OR)

1.03 STANDARD AND CODE COMPLIANCE
A. Commissioning will be accomplished to comply with, and in accordance with the requirements

of the following:
1. 2015 International Energy Conservation Code (IECC) Section, C408 System

Commissioning.  2020 Energy Conservation Construction Code of New York State,
Section C408 System Commissioning.

1.04 COORDINATION
A. Management - The Contractor(s) coordinates the commissioning activities through the Owner's

Representative (OR).  All members shall work together to fulfill their contracted responsibilities
and meet the objectives of the contract documents.

B. Scheduling - The Contractors, through the OR, will provide sufficient time for scheduling
commissioning activities with respect to the Owner's participation.  The Contractors will
integrate all commissioning activities into the overall project schedule.  All parties will address
scheduling problems and make necessary notifications in a timely manner in order to expedite
the commissioning process.

1.05 COMMISSIONING PLAN
A. The Design Engineer will develop the Commissioning Plan which shall be followed by the

installing contractors.
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B. The Commissioning Plan shall contain the information necessary to document the
commissioning process.

C. The Commissioning Plan will include the following:
1. Narrative description of the activities that will be accomplished during the commissioning

process.
2. List of the specific equipment and systems which are scheduled to be commissioned.
3. Functions to be tested.
4. Conditions under which the testing will be performed.
5. Measurable criteria of acceptable performance.

1.06 COMMISSIONING PROCESS
A. The following narrative provides a brief overview of the commissioning tasks that shall be

performed during construction and the general order in which they occur.
1. The prefunctional checklists, developed by the Contractor(s), are to be completed before

and during the startup process.
2. Prefunctional checklists, TAB and startup must be completed before functional

performance testing.
3. Items of non-compliance in material, installation, or setup shall be corrected at no expense

to the Owner.
4. The Contractor ensures that the Subcontractors' prefunctional checklists are executed and

documented and that startup and initial checkout are performed.  The DE verifies that the
TAB has been completed.

5. The Contractor(s) develops equipment and system functional test procedures.
6. The performance tests are executed by the Contractor in cooperation with the OR with the

assistance of the facility staff.
7. The Contractor provides the Commissioning Record.
8. Commissioning is to be completed before substantial completion.
9. Deferred testing and/or seasonal verifications are to be conducted as specified or

required.
10. Design Engineer (DE) confirms that commissioning activities have been completed.

1.07 DESCRIPTION OF WORK
A. Commissioning will be performed for the following equipment and systems, and as described in

the 2015 International Energy Conservation Code (IECC) Section, C408 System
Commissioning.  2020 Energy Conservation Construction Code of New York State, Section
C408 System Commissioning.
1. HVAC Systems
2. HVAC System Testing and Balancing
3. Temperature Control Systems
4. Lighting Controls, Occupancy Sensors, Time Switch Controls, Daylight Controls, Photo

Sensor Controls, Programmable Controls, Vacancy Sensors
5. Domestic Hot Water Equipment

B. The Contractors shall review and verify the commissioning activities to meet the Owner's
project schedule and requirements for the interface between all trades in order to prevent
delays in the Commissioning Process.

C. Seasonal commissioning is required under full load conditions during peak heating and peak
cooling seasons, as well as part load conditions in the spring and fall.  Simulations of peak load
conditions may be implemented to allow for complete commissioning of the work.

D. Systems that are not weather dependent shall be tested under full and partial load to the fullest
extent possible.

1.08 ROLES AND RESPONSIBILITIES
A. Design Engineer/Professional:
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1. Develops the Commissioning Plan.
2. Include commissioning requirements in the project construction documents.
3. Confirm, upon project completion, that commissioning has been performed by the

Contractor(s) or their authorized representative.
B. Contractor(s):

1. Follow the general commissioning process as outlined in the Commissioning Plan.
2. Develop and utilize Prefunctional Checklists and Functional Test Procedures for all

equipment/systems to be commissioned.
3. Provide and document all air and water systems balancing required for the project.
4. Prepare a preliminary commissioning report.  This report will minimally include the

following:
a. List of deficiencies identified during functional performance testing.
b. Listing of deferred or seasonal testing that cannot be completed at this time.
c. Listing of climatic conditions that will be required to conduct deferred/seasonal tests.
d. Functional Performance Test reports completed to date.

5. Make available a copy of the preliminary commissioning report to the Code Office having
jurisdiction.

6. Develop an operations and maintenance manual to be provided to the Owner that will
minimally include the following (Some of these items may be addressed elsewhere in the
project specifications):
a. Submittal data of equipment requiring maintenance.
b. Manufacturer's maintenance manual for all commissioned equipment.
c. Name, address, and contact information for all relevant service agencies.
d. Building direct digital control system information including wiring diagrams,

schematics and sequences of operations.
e. Lighting and lighting control system submittals.
f. Schedule for inspection of lighting control systems.
g. General narrative of how each commissioned system is intended to operate.

7. Develop a final commissioning report to be delivered to the building Owner.  The report
will minimally include the following:
a. Functional Performance Testing results.
b. Final results of previously identified system deficiencies.
c. Functional testing procedure documentation.

C. Owner:
1. Participate in the contractor performed training sessions to the extent possible.
2. Provide any system operation schedules and set point information available to the

contractor to allow for proper system start-up and operation.
1.09 REFERENCES

A. Systems commissioning shall generally be accomplished in accordance with the latest version
of commissioning publications from one the following industry associations:
1. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)

Guideline 1.1, HVAC&R Technical Requirements for the Commissioning Process.
2. Associated Air Balancing Council, Commissioning Reference Manual.
3. Building Commissioning Association - The Building Commissioning Handbook.

1.10 DOCUMENTATION
A. Each Contractor shall provide to the OR three (3) copies of the following items as soon as they

become available:
1. Certified and approved start-up and testing report forms for all subsystem equipment that

comprise the System.  Commissioning documentation shall include control schematics of
the total system and all subsystems.

2. Records of required inspections for code compliance, and documentation of approved
permits and licenses to operate components of the system.
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3. Operating data which shall include all necessary instructions to the Owner's operating staff
in order to operate the system to specified performance standards.

4. Maintenance data which shall include all necessary information required to maintain all
equipment in continuous operating condition, such as the testing, balancing and adjusting
report and the as-built drawings.

5. Written notice that building equipment and systems have been completed, tested and are
fully operational.

6. Checklist of all submitted contract deliverables such as; operation and maintenance
manuals, spare parts, warranties, training, documentation, etc.

PART 2 - PRODUCTS
2.01 TESTING

A. The Contractor shall provide any equipment or device required for access such as platforms,
scaffolds, and spare filters as may be necessary for all verification and testing.

B. All standard testing equipment required to perform startup and initial checkout and required
performance testing shall be provided by the Contractor for the equipment being tested.

C. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system
performance within the tolerances specified in the specifications, calibration certification will be
provided.

PART 3 - EXECUTION
3.01 DESIGN CRITERIA AND INTENT

A. Design criteria and intent shall be as described in the technical specification sections and
contract drawings.  The basis of design developed by the DE will be also referenced.

3.02 MEETINGS
A. Initial Meeting:

1. The Contractor(s), through the OR, will schedule, plan and conduct an initial
commissioning meeting.  The Contractors and their responsible parties are required to
attend.

3.03 STARTUP, CONSTRUCTION CHECKLISTS AND INITIAL CHECKOUT
A. The following procedures apply to all equipment/systems to be commissioned.
B. General:  Prefunctional checklists are required to verify that the equipment and systems are

fully connected and operational.  The prefunctional checklists for a given system must be
successfully completed and approved prior to startup and formal performance testing of
equipment or subsystems of the given system.

C. Startup and Checkout Plan:  The Contractors shall develop prefunctional checklists and startup
shall be identified in the commissioning scoping meeting and on the checklist forms.
1. The Contractor/Subcontractor responsible for the purchase of the equipment shall develop

the full startup plan by combining the manufacturer's detailed startup and checkout
procedures and the prefunctional checklists.

D. Execution of Construction Checklists and Startup:
1. The Owner and facility personnel as necessary, shall observe procedures for primary

equipment.
2. For lower-level components of equipment, (e.g., sensors, controllers), the OR shall be

offered the opportunity to observe a sampling of the startup procedures.
3. The Contractors, Subcontractors and Vendors shall execute startup and provide the OR

with a signed and dated copy of the completed startup and construction checklists.
4. Only individuals employed by the Contractor (Technicians, Engineers, Tradesmen,

Vendors, etc.) who have direct knowledge and witnessed that a line item task on the
construction checklist was actually performed shall check off that item.  It is not acceptable
for non-witnessing onsite supervisors to fill out these forms.
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E. Deficiencies, Non-Conformance, and Approval of Checklists and Startup (Master Issues Log):
1. The Contractor shall ensure that the Subcontractors clearly list any outstanding items of

the initial startup and construction checklist procedures that were not completed
successfully, on an attached sheet.  The form and any outstanding deficiencies shall be
provided, to the OR within two (2) days of test completion.

3.04 FUNCTIONAL PERFORMANCE TESTING
A. Requirements:  The functional performance testing shall demonstrate that each system is

operating according to the documented design intent and contract documents.  Functional
performance testing facilitates bringing the systems from a state of individual substantial
completion to full dynamic operation.  Additionally, during the testing process, areas of deficient
performance are identified and corrected, improving the operation and functioning of the
systems.

3.05 DOCUMENTATION, NON-CONFORMANCE, AND APPROVAL OF TESTS
A. Documentation:  The Contractors shall complete all documentation for performance testing.

3.06 DEFERRED TESTING
A. Unforeseen Deferred Tests:  If any check or test cannot be completed due to the project

completion level, weather conditions, or time of season, execution of checklists and functional
performance testing may be delayed upon approval of the OR.  These tests will be conducted
in the same manner as the seasonal tests as soon as possible.  Contractors will not be due any
additional compensation.

B. Seasonal Testing:  During the warranty period, seasonal testing (tests delayed until weather
conditions are closer to the system's design) shall be completed as part of this contract.  The
Contractor shall coordinate this activity through the OR.  Any final adjustments to the O&M
manuals and as-built's due to the testing shall be made by the Contractor.

3.07 COMMISSIONING RECORD
A. The Contractor is responsible to compile, organize and index the following commissioning data,

for all commissioned equipment into labeled, indexed and tabbed, or in an electronic format, as
preferred by the Owner.
1. Commissioning Plan.  (Design Engineer provided.)
2. System reports including available design narratives and criteria including sequences.

 Each system shall contain the startup plan and report, approvals, corrections,
construction checklists, completed performance tests, trending and analysis, training plan
and recommended recommissioning schedule.

3. Complete issues log inclusive of all items and resolutions.
4. Final Commissioning Report including an executive summary and a list of participants and

roles.
5. All outstanding non-compliance items shall be specifically listed.  Recommendations for

improvement to equipment or operations, future actions, commissioning process changes,
etc. shall also be listed.  Each non-compliance issue shall be referenced to the specific
performance test, inspection, trend log, etc. where the deficiency is documented.

END OF SECTION  01 91 13.01
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Commissioning Plan
Project: Town of Montgomery Police Department – New Station

Date: August 15, 2024
1. Overview

A. Definitions:
1. Acceptance: A contractually defined action that permits an activity to commence

or continue.
2. Basis of Design: A document that records the concepts, calculations, decisions,

and product selections used to meet the Owner's Project Requirements and to
satisfy applicable regulatory requirements, standards, and guidelines. The
document includes both narrative descriptions and lists of individual items that
support the design process.

3. Commissioning: See Commissioning Process.
4. Commissioning Activity: A component of the Commissioning Process.
5. Commissioning Field Report: A document that records the activities and results

of the Commissioning Process.
6. Commissioning Plan: A document that outlines the organization, schedule,

allocation of resources, and documentation requirements of the Commissioning
Process.

7. Commissioning Process: A quality-focused process for enhancing the delivery of
a project. The process focuses on verifying and documenting that the facility and
all of its systems and assemblies are planned, designed, installed, tested,
operated, and maintained to meet the Owner's Project Requirements.

8. Commissioning Process Progress and Approval Form: A document that
indicates activities completed as part of the Commissioning Process, approval
status of the activities, and significant findings from those activities; it is
continuously updated during the course of a project.

9. Commissioning Team: The individuals who through coordinated actions, are
responsible for implementing the Commissioning Process.

10. Construction Documents: This includes a wide range of documents, which will
vary from project to project, Owner's needs, regulations, laws, and countries.
Construction documents usually include the project manual (specifications),
plans (drawings) and General terms of the contract, especially those required by
subcontractors and manufacturer's representative, suppliers and manufacturers
of equipment, assemblies and systems.

11.
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Continuous Commissioning Process: A continuation of the Commissioning Process well
into the Occupancy and Operations Phase to verify that a project continues to
meet current and evolving Owner's Project Requirements. The Continuous
Commissioning Process activities are on-going for the life of the facility.

12. Contract Documents: This includes a wide range of documents, which will vary
from project to project, owner's needs, regulations, laws, and countries. It
frequently includes price agreements, construction management process,
subcontractor agreements or requirements, requirements and procedures for
submittals, changes, and other construction requirements, timeline for
completion, and the Construction Documents.

13. Coordination Drawings: Drawings showing the work of all trades to illustrate that
equipment can be installed in the space allocated without compromising
equipment function or access for maintenance and replacement. These
drawings graphically illustrate and dimension manufacturers' recommended
maintenance clearances.

14. Functional Test Procedure: A written protocol that defines methods, personnel,
and expectations for tests conducted on components, equipment, assemblies,
systems, and interfaces among systems.

15. Verification: The process by which specific documents, components, equipment,
assemblies, systems, and interfaces among systems are confirmed to comply
with the criteria described in the Owner's Project Requirements.

B. Commissioning Scope:
1. Commissioning is a systematic process of ensuring that selected systems

perform interactively according to the design intent and the owner's operational
needs. This is achieved by beginning in the design phase, documenting the
design intent and continuing through construction, acceptance and the warranty
period with actual verification of performance.

C. Commissioned Systems:
1. The following equipment and systems will be commissioned in this project by the

respective contractors. Refer to Section 5 for additional details. All general
references to equipment in this document refer only to equipment that is to be
commissioned.
a. HVAC Systems
b. HVAC System Testing and Balancing
c. Temperature Control Systems
d. Lighting Controls, Occupancy Sensors, Time Switch Controls,

Daylight Controls, Photo Sensor Controls, Programmable Controls,
Vacancy Sensors

e. Domestic Hot Water Equipment
2. General Building Information
Project:

Location:

Building Type:

3. Commissioning Team Members

Team Member Co. & Contact Names Office, Cell, Fax, Email

Owner
Primary Contact
Architect
Project Architect
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Team Member Co. & Contact Names Office, Cell, Fax, Email

Engineer
Design Engineer
Construction Contractors

4. Contractors/Sub-Contractors
A. Mechanical
B. Electrical
C. Plumbing
D. General
E. Testing and Balancing
F. Direct Digital Controls
G. Other

Note: Contractor(s) will be responsible for providing the project commissioning services in accordance
with the requirements of the project Specification Section 019113, applicable code(s) and this
Commissioning Plan.

5.
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Commissioning Process

A. This section sequentially details the commissioning process by commissioning task or
activity.

1. Commissioning Scoping Meeting:

a. A commissioning scoping meeting is planned and conducted by the
Contractor. In attendance are the respective representatives of the
Owner, Facility Staff, DE and the mechanical, electrical, controls, and
TAB Contractor. At the meeting, commissioning parties are introduced
and the commissioning process is reviewed, and management and
reporting lines determined. The Cx Plan is reviewed, process questions
are addressed, lines of reporting and communications determined and
the work products list discussed.

2. Miscellaneous Management Protocols:

a. The following protocols will be used on this project:

Issue Protocol
Scheduling of Commissioning Tasks Contractor provides to Owner's Representative.

Question/Clarifications in regards to
Commissioning Specification and/or
Commissioning Plan

Contractor provides to Design Engineer.

Schedule of Training Contractor provides to Owner's Representative who will notify
Owner.

Turnover of Commissioning
Documentation

Contractor delivers to Owner's Representative.

For Scheduling Commissioning
Activities

Contractor to coordinate with Owner's Representative.

For Commissioning Deficiencies Contractor notifies Owner's Representative and resolves
deficiencies with Subcontractor and Equipment Manufacturer
Representatives

3. Execution of Pre-functional Checklists and Startup:

a. The contractors and manufacturer's representatives execute and submit
a signed copy of the completed start-up reports and/or Prefunctional
checklists to the OR. Further details are found in the Contract
Documents.

4. Deficiencies and Non-Conformance:

a. The Contractor works with the subcontractors and or manufacturer's
representative to correct and retest deficiencies or uncompleted items,
with involvement from the DE and others as required. The installing
contractors or manufacturer's representatives correct all areas that are
deficient or incomplete according to the start-up tests.

5. Execution of Functional Testing Procedures:
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a. Overview and Process:

1) The Contractor schedules functional tests through the OR. The
Contractor personnel oversees, witnesses and documents the
functional testing of all equipment and systems according to the
Contract Documents and the Cx Plan. The Contractors execute
the tests. The control system is tested before it is used to verify
performance of other components or systems. The air balancing
and water balancing is completed and debugged before
functional testing of air-related or water-related equipment or
systems. Testing proceeds from components to subsystems to
systems and finally to interlocks and connections between
systems.

b. Deficiencies and Retesting:

1) The Contractor documents the results of the test. Corrections of
minor deficiencies identified are made during the tests. The
Contractor records the results of the test on the procedure or test
form. Deficiencies or non-conformance issues are noted and
reported to the OR. Contractors correct all deficiencies, notify
the OR. Contractor will schedule re-testing with OR.

c. Commissioning Record:

1) The Contractor will compile, organize and index the following
commissioning data by equipment/system into labeled, indexed
and tabbed, three-ring binders or electronically, based on Owner
preference.

2) The Final Commissioning Record is provided to the Owner and
Design Engineer for review.

END OF COMMISSIONING PLAN
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Concrete formwork.
B. Floors and slabs on grade.
C. Concrete footings and foundation walls.
D. Concrete reinforcement.
E. Joint devices associated with concrete work.
F. Miscellaneous concrete elements, including equipment and housekeeping pads .

1.02 DEFINITIONS
A. Cementitious Materials: Portland cement alone or in combination with one or more of the

following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.

1.03 RELATED REQUIREMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
B. Section 03 35 11 - Concrete Floor Finishes:  Densifiers, hardeners, applied coatings, and

polishing.
C. Section 07 92 00 - Joint Sealants:  Products and installation for sealants and joint fillers for saw

cut joints and isolation joints in slabs.
D. Section 31 23 23 - Fill: Drainage fill under slabs-on-grade..
E. Section 32 13 13 - Concrete Paving:  Sidewalks, curbs and gutters.

1.04 REFERENCE STANDARDS
A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019

(Reapproved 2022).
B. ACI PRC-305 - Guide to Hot Weather Concreting; 2020.
C. ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).
D. ACI SPEC-117 - Specification for Tolerances for Concrete Construction and Materials; 2010

(Reapproved 2015).
E. ACI SPEC-301 - Specifications for Concrete Construction; 2020.
F. ASTM A184/A184M - Standard Specification for Welded Deformed Steel Bar Mats for Concrete

Reinforcement; 2019.
G. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2022.
H. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2022.
I. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the

Field; 2024.
J. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2023.
K. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2023.
L. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2024.
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M. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 50 mm [2 in.] Cube Specimens); 2023.

N. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.
O. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
P. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete; 2020.
Q. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the

Volumetric Method; 2023.
R. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a

(Reapproved 2016).
S. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete; 2019.
T. ASTM C330/C330M - Standard Specification for Lightweight Aggregates for Structural

Concrete; 2023.
U. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with

Editorial Revision (2022).
V. ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for

Use in Concrete; 2023, with Editorial Revision.
W. ASTM C827/C827M - Standard Test Method for Change in Height at Early Ages of Cylindrical

Specimens of Cementitious Mixtures; 2023.
X. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for

Concrete; 2020a.
Y. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to

Hardened Concrete; 2021.
Z. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for

Use in Construction and Criteria for Testing Agency Evaluation; 2024.
AA. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout

(Nonshrink); 2020.
BB. ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete; 2023.
CC. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures; 2020.
DD. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of

Hydraulic Cement Concrete; 2022.
EE. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--

Tension; 2016 (Reapproved 2021).
FF. ASTM D448 - Standard Classification for Sizes of Aggregate for Road and Bridge Construction;

2012 (Reapproved 2022).
GG. ASTM D471 - Standard Test Method for Rubber Property--Effect of Liquids; 2016a

(Reapproved 2021).
HH. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving

and Structural Construction (Nonextruding and Resilient Asphalt Types); 2023.
II. ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork, and Recycled PVC

Expansion Joint Fillers for Concrete Paving and Structural Construction; 2018 (Reapproved
2023).

JJ. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

KK. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2023.
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LL. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2023.

MM. ASTM E1155 - Standard Test Method for Determining FF Floor Flatness and FL Floor
Levelness Numbers; 2020.

NN. ASTM E1155M - Standard Test Method for Determining FF Floor Flatness and FL Floor
Levelness Numbers (Metric); 2014.

OO. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2017 (Reapproved 2023).

PP. COE CRD-C 572 - Handbook for Concrete and Cement Corps of Engineers Specifications for
Polyvinylchloride Waterstop; 1974.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data: Submit manufacturers' data for each type of product indicated; showing

compliance with specified requirements and installation instructions.
1. For curing compounds, provide data on method of removal in the event of incompatibility

with floor covering adhesives.
2. For chemical-resistant waterstops, provide data on ASTM D471 test results.
3. For membrane-forming, moisture emission-reducing, curing and sealing compound,

provide manufacturer's installation instructions,.
C. Mix Design:  Submit proposed concrete mix design.

1. For each concrete mixture. Submit alternate design mixtures when characteristics of
materials, Project conditions, weather, test results, or other circumstances warrant
adjustments.
a. Indicate amounts of mixing water to be withheld for later addition at Project site.

2. Indicate proposed mix design complies with fiber reinforcing manufacturer's written
recommendations.

D. Samples:  Submit samples of underslab vapor retarder to be used.
E. Samples:  Submit two, 12 inch (305 mm) long samples of waterstops and construction joint

devices.
F. Shop Drawings:  

1. 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.

2. Construction Joint Layout:  Indicate proposed construction joints required to construct the
structure.
a. Location of construction joints is subject to approval of the Architect.

G. Test Reports:  Submit report for each test or series of tests specified.
1. Material Test Reports: For the following, from a qualified testing agency, indicating

compliance with requirements:
a. Aggregates: Include service record data indicating absence of deleterious expansion

of concrete due to alkali aggregate reactivity.
H. Minutes of pre-installation conference.
I. Certificates:

1. Welding certificates.
2. Material Certificates: For each of the following, Cementitious materials, Admixtures, Form

materials and form-release agents, Steel reinforcement and accessories, Fiber
reinforcement, Waterstops, Curing compounds, Floor and slab treatments, Bonding
agents, Adhesives, Vapor retarders, Semirigid joint filler, Joint-filler strips, and Repair
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materials signed by manufacturers:
J. Project Record Documents:  Accurately record actual locations of embedded utilities and

components that will be concealed from view upon completion of concrete work.
1. Floor surface flatness and levelness measurements indicating compliance with specified

tolerances.
2. Field quality-control reports.

1.06 QUALITY ASSURANCE
A. Perform work of this section in accordance with ACI SPEC-301 and ACI CODE-318.
B. Follow recommendations of ACI PRC-305 when concreting during hot weather.
C. 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.

D. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C94/C94M requirements for production facilities and
equipment.
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete

Production Facilities."
E. Testing Agency Qualifications: An independent agency, acceptable to authorities having

jurisdiction, qualified according to ASTM C1077 and ASTM E329 for testing indicated.
1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing

Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Grade II.

F. 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.

G. ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:
1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

H. Concrete Testing Service:  Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.

I. 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. Ready-mix concrete manufacturer.
c. Concrete subcontractor.

2. Review special inspection and testing and inspecting agency procedures for field quality
control, concrete finishes and finishing, cold- and hot-weather concreting procedures,
curing procedures, construction contraction and isolation joints, and joint-filler strips,
semirigid joint fillers,  vapor-retarder installation, anchor rod and anchorage device
installation tolerances, steel reinforcement installation, floor and slab flatness and
levelness measurement, concrete repair procedures, and concrete protection.

1.07 DELIVERY, STORAGE AND HANDLING
A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and

damage.
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PART 2 PRODUCTS
2.01 FORMWORK

A. Formwork Design and Construction:  Comply with guidelines of ACI PRC-347 to provide
formwork that will produce concrete complying with tolerances of ACI SPEC-117.

B. Form Materials:  Contractor's choice of standard products with sufficient strength to withstand
hydrostatic head without distortion in excess of permitted tolerances.
1. 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.
2. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced

plastic, paper, or fiber tubes that will 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.

3. Form Facing for Exposed Finish Concrete:  Contractor's choice of materials that will
provide smooth, stain-free final appearance.

4. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true,
and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of
joints.
a. Plywood, metal, or other approved panel materials.
b. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS

1, and as follows:
1) High-density overlay, Class 1 or better.
2) Medium-density overlay, Class 1 or better; mill-release agent treated and edge

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

c. 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.

d. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-
reinforced plastic, paper, or fiber tubes that will 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.

5. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
6. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
7. Form-Release Agent: Commercially formulated form-release agent that will not bond with,

stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.
a. Formulate form-release agent with rust inhibitor for steel form-facing materials.

8. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to
prevent spalling of concrete on removal.
a. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of

exposed concrete surface.
b. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in

concrete surface.
c. Furnish ties with integral water-barrier plates to walls indicated to receive

dampproofing or waterproofing.
2.02 REINFORCEMENT MATERIALS

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi) (420 MPa).
1. Type:  Deformed billet-steel bars.

B. Steel Bar Mats: ASTM A184/A184M, fabricated from ASTM A615/A615M, Grade 60, deformed
bars, assembled with clips.
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C. Plain-Steel Wire: ASTM A1064/A1064M, as drawn.
D. Deformed-Steel Wire: ASTM A496.
E. Plain-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated from as-drawn steel

wire into flat sheets.
F. Reinforcement Accessories:

1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch (1.29 mm).
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.
2.03 CONCRETE MATERIALS

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and
source, throughout Project:

B. Water: ASTM C94/C94M and potable.
C. Cement: ASTM C150/C150M, Type I - Normal or Type II - Moderate Portland type gray.
D. Normal Weight Fine and Coarse Aggregates: ASTM C33/C33M Class 3M coarse aggregate or

better, graded.
1. Acquire aggregates for entire project from same 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.
a. Maximum Coarse-Aggregate Size: 1 inch nominal.
b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

E. Lightweight Aggregate:  ASTM C330/C330M.
F. Fly Ash:  ASTM C618, Class C or F.
G. Water: ASTM C94/C94M, ASTM C1602/C1602M; clean, potable, and not detrimental to

concrete.
2.04 ADMIXTURES

A. Air-Entraining Admixture: ASTM C260/C260M.
B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other

admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.
1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
2. Retarding Admixture: ASTM C494/C494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017, Type II.

2.05 UNDERSLAB FILL
A. Granular Fill: Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D448,

Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.
B. Fine-Graded Granular Material: Clean mixture of crushed stone, crushed gravel, and

manufactured or natural sand; ASTM D448, Size 10, with 100 percent passing a 3/8-inch sieve,
10 to 30 percent passing a No. 100 sieve, and at least 5 percent passing No. 200 sieve;
complying with deleterious substance limits of ASTM C33/C33M for fine aggregates.

2.06 CURING MATERIALS
A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing

approximately 9 oz./sq. yd. when dry.
B. Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene sheet.
C. Water: Potable.
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D. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C309, Type 1, Class B,
dissipating.
1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:
a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
b. BASF Construction Chemicals - Building Systems; Kure 200.
c. ChemMasters; Safe-Cure Clear.
d. Conspec by Dayton Superior; W.B. Resin Cure.
e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W).
f. Edoco by Dayton Superior; Res X Cure WB.
g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE

WB 30C.
h. Kaufman Products, Inc.; Thinfilm 420.
i. Lambert Corporation; AQUA KURE - CLEAR.
j. L&M Construction Chemicals, Inc.; L&M Cure R.
k. Meadows, W. R., Inc.; 1100-CLEAR.
l. Nox-Crete Products Group; Resin Cure E.
m. Right Pointe; Clear Water Resin.
n. SpecChem, LLC; Spec Rez Clear.
o. Symons by Dayton Superior; Resi-Chem Clear.
p. TK Products, Division of Sierra Corporation; TK-2519 DC WB.
q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.
r. Substitutions:  See Section 01 60 00 - Product Requirements .

2.07 CONCRETE MIXTURES, GENERAL
A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of

laboratory trial mixture or field test data, or both, according to ACI 301.
1. Use a qualified independent testing agency for preparing and reporting proposed mixture

designs based on laboratory trial mixtures.
B. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of

cement.
C. Admixtures:  Use admixtures according to manufacturer's written instructions.

1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
2.08 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Footings: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: 4000 psi at 28 days.
2. Maximum Water-Cementitious Materials Ratio: 0.50.
3. Slump Limit: 4 inches for concrete with verified slump of 2 to 4 inches before adding high-

range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal

maximum aggregate size.
B. Foundation Walls: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi at 28 days.
2. Maximum Water-Cementitious Materials Ratio: 0.50.
3. Slump Limit: 4 inches for concrete with verified slump of 2 to 4 inches before adding high-

range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal

maximum aggregate size.
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C. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: 4000 psi at 28 days.
2. Minimum Cementitious Materials Content: 520 lb/cu. yd.
3. Slump Limit: 5 inches, plus or minus 1 inch.
4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
5. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's

recommended rate, but not less than1.5 lb/cu. yd.
D. Suspended Slabs: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 3500 psi at 28 days.
2. Minimum Cementitious Materials Content: 520 lb/cu. yd.
3. Slump Limit: 4 inches plus or minus 1 inch.
4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

E. Normal Weight Concrete:
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days: As

indicated on drawings.
2. Fly Ash Content: Maximum 15 percent of cementitious materials by weight.
3. Calcined Pozzolan Content: Maximum 10 percent of cementitious materials by weight.
4. Silica Fume Content: Maximum 5 percent of cementitious materials by weight.
5. Water-Cement Ratio: As indicated on Drawings.
6. Maximum Aggregate Size:As indicated on Drawings.

F. Structural Lightweight Concrete:
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days:

3500 pounds per square inch.
2. Cement Content: Minimum As indicated on Drawings .
3. Water-Cement Ratio: As indicated on Drawings.
4. Total Air Content: 3 percent, determined in accordance with ASTM C173/C173M.
5. Maximum Slump: 3 inches.
6. Maximum Aggregate Size: As indicated on Drawings.
7. Maximum dry unit weight: 115 pound per cubic foot.

G. Lean Concrete: Proportion concrete mixture in accordance with ACI CODE-318 as follows:
1. Minimum Compressive Strength: 1200 psi at 28 days.
2. Maximum Water-Cementitious Materials Ratio: 0.60.
3. Aggregate: Course sand, gravel, crushed stone meeting NYS Dot specifications.
4. Slump Limit: 6 inches plus or minus 1 inch.
5. Air Content: 8 percent, plus or minus 1.5 percent at point of delivery for 1-1/2 inch nominal

maximum aggregate size.
2.09 FABRICATING REINFORCEMENT

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

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM
C94/C94M and ASTM C1116/C1116M, and furnish batch ticket information.
1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

B. Structural Fiber Reinforcement:  ASTM C1116/C1116M.
1. Synthetic Micro-Fiber: Monofilament or fibrillated polypropylene micro-fibers engineered

and designed for use in concrete, complying with ASTM C1116/C1116M, Type III, 1/2 to
1-1/2 inches long.
a. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:
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2. Products:
a. Axim Italcementi Group, Inc.; Fibrasol F.
b. Euclid Chemical Company (The), an RPM company; Fiberstrand F.
c. FORTA Corporation; FORTA Econo-Net.
d. Grace Construction Products, W. R. Grace & Co.; Grace Fibers.
e. Nycon, Inc.; ProConF.
f. Propex Concrete Systems Corp.; Fibermesh 300.
g. Sika Corporation; Sika Fiber PPF.
h. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Fibirillated Microfiber Reinforcement: ASTM C1116/C1116M.
1. Fiber Type:  Alkali-resistant synthetic.
2. Products:

a. Master Builders Solutions; MasterFiber F Series:  www.master-builders-
solutions.com/en-us/#sle.

b. Axim Italcementi Group, Inc.; Fibrasol F.
c. Euclid Chemical Company (The), an RPM company; Fiberstrand F.
d. FORTA Corporation; FORTA Econo-Net.
e. Grace Construction Products, W. R. Grace & Co.; Grace Fibers.
f. Nycon, Inc.; ProConF.
g. Propex Concrete Systems Corp.; Fibermesh 300.
h. Sika Corporation; Sika Fiber PPF.

2.11 ADMIXTURES
A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight

of cement.
B. Air Entrainment Admixture:  ASTM C260/C260M.
C. High Range Water Reducing and Retarding Admixture:  ASTM C494/C494M Type G.
D. High Range Water Reducing Admixture:  ASTM C494/C494M Type F.
E. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.
F. Accelerating Admixture:  ASTM C494/C494M Type C.
G. Retarding Admixture:  ASTM C494/C494M Type B.
H. Water Reducing Admixture:  ASTM C494/C494M Type A.

2.12 ACCESSORY MATERIALS
A. Underslab Vapor Retarder:

1. Sheet Material:  ASTM E1745, Class A; stated by manufacturer as suitable for installation
in contact with soil or granular fill under concrete slabs.  Single-ply polyethylene is
prohibited.

2. Accessory Products:  Vapor retarder manufacturer's recommended tape, adhesive,
mastic, prefabricated boots, etc., for sealing seams and penetrations.

3. Products:
a. ISI Building Products; Viper VaporCheck II  10-mil (Class A):  www.isibp.com/#sle.
b. Stego Industries, LLC  StegoWrap 10 mil Class A: www.stegoindustries.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Non-Shrink Cementitious Grout:  Premixed compound consisting of nonmetallic aggregate,
cement, water reducing and plasticizing agents.
1. Grout:  Comply with ASTM C1107/C1107M.
2. Height Change, Plastic State; when tested in accordance with ASTM C827/C827M:

a. Maximum:  Plus 4 percent.
b. Minimum:  Plus 1 percent.
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3. Minimum Compressive Strength at 48 Hours, ASTM C109/C109M:  2,000 pounds per
square inch (13.7 MPa).

C. REPAIR MATERIALS
1. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be

applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent
floor elevations.
a. Cement Binder: ASTM C150/C150M, Portland cement or hydraulic or blended

hydraulic cement as defined in ASTM C 219.
b. Primer: Product of underlayment manufacturer recommended for substrate,

conditions, and application.
c. Aggregate: Well-graded, washed gravel, 1/8 to ¼ inch or coarse sand as

recommended by underlayment manufacturer.
d. Compressive Strength: Not less than 4100 psi at 28 days when tested according to

ASTM C109/C109M.
2. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be

applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to
match adjacent floor elevations.
a. Cement Binder:  ASTM C150/C150M, Portland cement or hydraulic or blended

hydraulic cement as defined in ASTM C 219.
b. Primer: Product of topping manufacturer recommended for substrate, conditions, and

application.
c. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as

recommended by topping manufacturer.
d. Compressive Strength: Not less than 5000 psi at 28 days when tested according to

ASTM C109/C109M.
3. Pre-packaged Repair Mix:

a. Manufacturer, Basis of Design:  Edison Coatings, Inc.; www:edisoncoatings.com
1) Ardex :  www.ardexamericas.com
2) Substitutions:  See Section 01 60 00 - Product Requirements .
3) Patching compound shall be a prepackaged, 1-component, acrylic polymer

modified blend of Portland cement, specially graded aggregates and admixtures,
designed for low shrinkage, low stress cure, and compatibility with existing host
concrete. Prior to patching, sample cores of existing concrete shall be delivered
by Contractor to manufacturer for testing and evaluation. Patching compound
shall be customized by manufacturer, so that compressive strength does not
exceed 4000 psi, or 500 psi above the existing concrete's compressive strength,
whichever is lower, as measured by ASTM C109/C109M.
(a) Patching compound shall develop a minimum 200 psi direct tensile

adhesion with host substrate, when applied in accordance with these
specifications.

(b) Tensile strength of patching compound shall be a minimum of 400 psi.
Flexural modulus shall be 1.1 x 106 psi. Material must be vapor permeable,
with a minimum permeance of 8 perms at 1/2" depth as measured by
ASTM E96/E96M.

(c) Water used for cleaning, mixing and finishing shall be clean, potable, free
from oil, acid, injurious amounts of vegetable matter, alkalies or other salts.

(d) No colorants, accelerators, bonding agents or other additives shall be
added to the patching compound without express written direction of the
manufacturer.

4) Products:
(a) Edison 44-Regular for horizontal surfaces.
(b) Edison System 44-V/O for vertical and overhead surfaces.
(c) Edison Flexi-Seal 510.
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(1) Crack sealant for small cracks shall be an 100% solids, 2-component
elastomeric epoxy with 110% elongation and minimum 1200 psi
tensile strength as measured by ASTM D412.

(d) Edison SYSTEM 49 CPBA.
(1) Primer and reinforcing steel primer/corrosion inhibitor shall be an

alkaline, silica fume modified, latex modified cementitious coating.
(e) Substitutions:  See Section 01 60 00 - Product Requirements .

D. Bonding and Jointing Products
1. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM

C1059/C1059M, Type II.
2. Epoxy Bonding System:

a. Complying with ASTM C881/C881M and of Type required for specific application.
1) 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:

2) Types I and II, non-load bearing Types IV and V, load bearing, for bonding
hardened or freshly mixed concrete to hardened concrete.

3. Waterstops:  PVC, complying with COE CRD-C 572.
a. Configuration:  As indicated on drawings.
b. Size:  As indicated on drawings.

4. Waterstops:  Bentonite and butyl rubber.
a. Configuration:  As indicated on drawings.
b. Size:  As indicated on drawings.

5. Reglets:  Formed steel sheet, galvanized, with temporary filler to prevent concrete
intrusion during placement.
a. Reglets: Fabricate reglets of not less than 0.022-inch-thick, galvanized-steel sheet.

 Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or
debris.

b. Size:  As indicated on drawings.
6. Slab Isolation Joint Filler:  1/2-inch (13 mm) thick, height equal to slab thickness, with

removable top section forming 1/2-inch (13 mm) deep sealant pocket after removal.
a. Expansion and Isolation Joint Filler Strips: ASTM D1751, asphalt-saturated cellulosic

fiber or ASTM D1752, cork or self-expanding cork.
7. Slab Construction Joint Devices:  Combination keyed joint form and screed, galvanized

steel, with rectangular or round knockout holes for conduit or rebar to pass through joint
form at 6 inches (150 mm) on center; ribbed steel stakes for setting.
a. Provide removable plastic cap strip that forms wedge-shaped joint for sealant

installation.
b. Height:  To suit slab thickness.

8. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a
Type A shore durometer hardness of 80 per ASTM D2240.

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

10. Plate Dowel System:  Steel plate dowel and plastic dowel sleeve; with integral fasteners
for attachment to formwork.

PART 3  EXECUTION
3.01 EXAMINATION

A. Grounding Installation:
1. The Concrete Contractor shall make certain that the conductor for building steel grounding

has been installed.
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3.02 FORMWORK
A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,

lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

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

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class C, 1/2 inch for rough-formed finished surfaces.

D. Construct forms tight enough to prevent loss of concrete mortar.
E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.

 Provide crush or wrecking plates where stripping may damage cast concrete surfaces.
 Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

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

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

H. Chamfer exterior corners and edges of permanently exposed concrete.
I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads

required in the Work.  Determine sizes and locations from trades providing such items.
J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt,

and other debris just before placing concrete.
K. Re-tighten 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.
3.03 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work
that is attached to or supported by cast-in-place concrete.  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's "Code of Standard Practice for Steel Buildings and
Bridges."

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

3.04 REMOVING AND REUSING FORMS
A. General:  Formwork for sides of walls, piers, 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 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.

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

3.05 VAPOR RETARDERS
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 and seal with manufacturer's recommended tape.

3.06 STEEL REINFORCEMENT
A. General:  Comply with CRSI's "Manual of Standard Practice" for placing 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
would reduce bond to concrete.

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

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to

minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with
wire.

3.07 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.
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. Sawed Joints: Form contraction joints with power saws equipped with shatterproof

abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting
action will not tear, abrade, or otherwise damage surface and before concrete develops
random contraction cracks.

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 or more than 1 inch below

finished concrete surface where joint sealants, specified in Division 07 Section "Joint
Sealants," are indicated.

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

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

3.08 CONCRETE PLACEMENT
A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded

items is complete and that required inspections have been performed.
B. Do not add water to concrete during delivery, at Project site, or during placement unless

approved by Architect.



Town of Montgomery Police
Station  03 30 00 - 14  Cast-in-Place Concrete 

C. Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.
1. Do not add water to concrete after adding high-range water-reducing admixtures to

mixture.
D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new

concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.
 Deposit concrete to avoid segregation.
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures

and in a manner to avoid inclined construction joints.
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators

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

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.

F. Cold-Weather Placement: Comply with ACI 306R .1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.
1. When average high and low temperature is expected to fall below 40 deg F for three

successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

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

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

G. Hot-Weather Placement: Comply with ACI 301 and as follows:
1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water

or chopped ice may be used to control temperature, provided water equivalent of ice is
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is
Contractor's option.

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

3.09 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
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irregularities.
1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be

covered with a coating or covering material applied directly to concrete.
C. Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where

indicated:
1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete

surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture.  Do not apply cement grout other than that created by the rubbing
process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes.  Mix one part Portland cement to one and one-
half 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 will match
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 one part Portland
cement and one 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 will match
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.

3.10 FINISHING FLOORS AND SLABS
A. General: Comply with ACI 302.1R recommendations for screeding, re-straightening, 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
in one direction.
1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings to receive

mortar setting beds for bonded cementitious floor finishes
C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or

inaccessible to power driven floats. Re-straighten, cut down high spots, and fill low spots.
 Repeat float passes and re-straightening until surface is left with a uniform, smooth, granular
texture.
1. Apply float finish to surfaces indicated to receive trowel finish.

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand
or power-driven trowel. Continue troweling passes and re-straighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.
1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,

carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

2. Finish surfaces to the following tolerances, according to ASTM E1155, for a randomly
trafficked floor surface.

E. 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.
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3.11 MISCELLANEOUS CONCRETE ITEMS
A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in

place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

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

C. Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

3.12 CONCRETE PROTECTING AND CURING
A. General: Protect freshly placed concrete from premature drying and excessive cold or hot

temperatures. Comply with ACI 306R.1 for cold-weather protection and ACI 301 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  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.  If forms remain during curing period, moist
cure after loosening forms.  If removing forms before end of curing period, continue curing for
the remainder of the curing period.

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

E. Cure concrete according to ACI 308R.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 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, and sealed by waterproof tape or adhesive. Cure for not less than seven days.
 Immediately repair any holes or tears during curing period using cover material and
waterproof tape.
a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive

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

penetrating liquid floor treatments.
c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining

cover or a curing compound that the manufacturer certifies will 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 unless manufacturer certifies curing compound will not interfere with
bonding of floor covering used on Project.
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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.

3.13 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 six months. 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 joint clean and dry.

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

3.14 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 one part Portland cement to two

and one-half parts fine aggregate passing a No. 16 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 in any dimension to solid concrete. Limit cut depth to 3/4 inch. 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 will match surrounding color.
 Patch a test area at inconspicuous locations to verify mixture and color match before
proceeding with patching. Compact mortar in place and strike off slightly higher than
surrounding surface.

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

7. Repair random cracks and single holes 1 inch 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.

3.15 FIELD QUALITY CONTROL
A. Testing and Inspecting: Owner will engage a special inspector and qualified testing and

inspecting agency to perform field tests and inspections and prepare test reports.
B. Inspections:

1. Steel reinforcement placement.
2. Headed bolts and studs.
3. Verification of use of required design mixture.
4. Concrete placement, including conveying and depositing.
5. Curing procedures and maintenance of curing temperature.

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C
172 shall be performed according to the following requirements:
1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete

mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction
thereof of each concrete mixture placed each day.
a. When frequency of testing will provide fewer than five compressive-strength tests for

each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

3. Slump: ASTM C143/C143M; 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, 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 A1064/A1064M; one test hourly when air temperature is 40
deg F and below and when 80 deg F and above, and one test for each composite sample.

6. Unit Weight:  ASTM C 567, 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 C31/C31M.
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.
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8. Compressive-Strength Tests: ASTM C39/C39M; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.
a. Test one set of two field-cured specimens at 7 days and one set of two specimens at

28 days.
b. A compressive-strength test shall be the average compressive strength from a set of

two specimens obtained from same composite sample and tested at age indicated.
9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-

cured cylinders, Contractor shall evaluate operations and provide corrective procedures
for protecting and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi.

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 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.

D. Measure floor and slab flatness and levelness according to ASTM E1155 within 24 hours of
finishing.

3.16 FLOOR FLATNESS AND LEVELNESS TOLERANCES
A. Minimum F(F) Floor Flatness and F(L) Floor Levelness Values:

1. Exposed to View and Foot Traffic:  F(F) of 20; F(L) of 15, on-grade only.
2. Under Raised Access Flooring:  F(F) of 20; F(L) of 15, on-grade only.
3. Under Thick-Bed Tile:  F(F) of 20; F(L) of 15, on-grade only.
4. Under Carpeting:  F(F) of 25; F(L) of 20, on-grade only.
5. Under Thin Resilient Flooring and Thinset Tile:  F(F) of 35; F(L) of 25, on-grade only.
6. Parking Structure:  F(F) of 20; F(L) of 15, on-grade only.

B. Measure F(F) Floor Flatness and F(L) Floor Levelness in accordance with ASTM E1155 ASTM
E1155M, within 48 hours after slab installation; report both composite overall values and local
values for each measured section.

C. Correct the slab surface if composite overall value is less than specified and if local value is
less than two-thirds of specified value or less than F(F) 13/F(L) 10.

D. Correct defects by grinding or by removal and replacement of the defective work.  Areas
requiring corrective work will be identified.  Re-measure corrected areas by the same process.

3.17 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01

40 00 - Quality Requirements.
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B. Provide free access to concrete operations at project site and cooperate with appointed firm.
C. Submit proposed mix design of each class of concrete to inspection and testing firm for review

prior to commencement of concrete operations.
D. Tests of concrete and concrete materials may be performed at any time to ensure compliance

with specified requirements.
E. Compressive Strength Tests:  ASTM C39/C39M, for each test, mold and cure three concrete

test cylinders.  Obtain test samples for every 100 cubic yards (76 cu m) or less of each class of
concrete placed.

F. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

G. Perform one slump test for each set of test cylinders taken, following procedures of ASTM
C143/C143M.

H. Slab Testing:  Cooperate with manufacturer of specified moisture vapor reducing admixture
(MVRA) to allow access for sampling and testing concrete for compliance with warranty
requirements.

3.18 DEFECTIVE CONCRETE
A. Test Results:  The testing agency shall report test results in writing to Architect and Contractor

 within 24 hours of test.
B. Defective Concrete:  Concrete not complying with required lines, details, dimensions,

tolerances or specified requirements.
C. Repair or replacement of defective concrete will be determined by the Architect.  The cost of

additional testing shall be borne by Contractor when defective concrete is identified.
D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction

of Architect for each individual area.
3.19 PROTECTION

A. Do not permit traffic over unprotected concrete floor surface until fully cured.
END OF SECTION  03 30 00
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SECTION 03 35 11
CONCRETE FLOOR FINISHES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Surface treatments.
B. Liquid densifiers and hardeners.
C. Clear coatings.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance; floating,

troweling, and similar operations; curing.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's published data on each finishing product, including information

on compatibility of different products and limitations.
C. Maintenance Data:  Provide data on maintenance and renewal of applied finishes.

1.04 FIELD CONDITIONS
A. Maintain light level equivalent to a minimum 200 W light source at 8 feet (2.5 m) above the floor

surface over each 20 foot (6 m) square area of floor being finished.
B. Maintain ambient temperature of 50 degrees F (10 degrees C) minimum.

PART 2 PRODUCTS
2.01 APPLICATIONS

A. Densifier and Hardener:
1. Concrete Floor Finish

a. Concrete densifier and hardener; Level 2 finish, Lithium Silicate.
2. Use at the following locations:  all interior concrete slabs .

2.02 DENSIFIERS AND HARDENERS
A. Liquid Densifier and Hardener:  Penetrating chemical compound that reacts with concrete,

filling the pores and dust proofing; for application to concrete after set.
1. Composition:  Lithium silicate .
2. Products:

a. Sika Corp.; SCOFIELD® Formula One™ Lithium Densifier MP: www.usa.sika.com.
b. Concrete Sealers USA :  www.concretesealersusa.com/#sle.
c. Dayton Superior Corporation :  www.daytonsuperior.com/#sle.
d. Euclid Chemical Company; ULTRASIL LI+:  www.euclidchemical.com/#sle.
e. Master Builders Solutions :  www.master-builders-solutions.com/en-us/#sle.
f. PROSOCO, Inc;  Consolideck LS:  www.prosoco.com/consolideck/#sle.
g. SpecChem, LLC; LithSeal SC:  www.specchemllc.com/#sle.
h. W. R. Meadows, Inc; Liqui-Hard Ultra:  www.wrmeadows.com/#sle.
i. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 COATINGS
A. Clear Coatings:  Clear coating recommended by manufacturer for finishing concrete floors and

slabs.
1. Gloss: Semi Gloss .
2. Type: High solids polyurethane.

a. Products:
1) PPG; Flooring 2550 WB Urethane Top Coat:  www.ppgmc.com
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2) Substitutions:  See Section 01 60 00 - Product Requirements.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.
B. Verify that flaws in concrete have been patched and joints filled with methods and materials

suitable for further finishes.
3.02 GENERAL

A. Apply materials in accordance with manufacturer's instructions.
3.03 COATING APPLICATION

A. Verify that surface is free of previous coatings, sealers, curing compounds, water repellents,
laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from cleaning agents,
and other impediments to adhesion.

B. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately remove
excess material.

C. Apply coatings in accordance with manufacturer's instructions, matching approved mock-ups
for color, special effects, sealing and workmanship.

END OF SECTION  03 35 11
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SECTION 04 20 00
UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete block.
B. Concrete building brick.
C. Mortar and grout.
D. Reinforcement and anchorage.
E. Flashings.
F. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 92 00 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2023.
B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2022.
C. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;

2019.
D. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;

2022.
E. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2022.
F. ASTM C55 - Standard Specification for Concrete Building Brick; 2023.
G. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2023.
H. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2023.
I. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.
J. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial

Revision.
K. ASTM C476 - Standard Specification for Grout for Masonry; 2023.
L. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength;

2022.
M. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2023b.
N. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit

Masonry; 2019a.
O. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in

Roofing and Waterproofing; 2017 (Reapproved 2023).
P. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with

Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a (Reapproved 2019).
Q. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through

Masonry; 2020.
R. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.
S. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.
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T. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Manufacturer's Certificate:  Certify that water repellent admixture manufacturer has certified

masonry unit manufacturer as an approved user of water repellent admixture in the
manufacture of concrete block.

1.05 QUALITY ASSURANCE
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 by 8 inches (400 by 200 mm)

and nominal depths as indicated on drawings for specific locations.
2. Load-Bearing Units:  ASTM C90, normal weight.

a. Hollow block, as indicated.
3. Nonloadbearing Units:  ASTM C129.

a. Hollow block, as indicated.
b. Lightweight.

4. Units with Integral Water Repellent:  Concrete block units as specified in this section with
polymeric liquid admixture added to concrete masonry units at time of manufacture.
a. Performance of Units with Integral Water Repellent:

1) Water Permeance: When tested per ASTM E514/E514M and for a minimum of
72 hours.
(a) No water visible on back of wall above flashing at the end of 24 hours.
(b) No flow of water from flashing equal to or greater than 0.032 gallons per

hour (0.05 L per hour) at the end of 24 hours.
(c) No more than 25 percent of wall area above flashing visibly damp at end of

test.
2) Flexural Bond Strength:  ASTM C1072; minimum 10 percent increase.
3) Compressive Strength:  ASTM C1314; maximum 5 percent decrease.

b. Use only in combination with mortar that also has integral water repellent admixture.
c. Use water repellent admixtures for masonry units and mortar by a single

manufacturer.
d. Exposed Faces, Color and Texture:  As selected by Architect from manufacturer's

standard range.
e. Manufacturers:

1) Echelon, an Oldcastle brand : www.echelonmasonry.com/#sle.
2) Substitutions:  See Section 01 60 00 - Product Requirements.

B. Concrete Brick:
1. Size:  As indicated on drawings.
2. Concrete Building Brick:  ASTM C55; lightweight, solid, for interior or concealed use.

2.02 MORTAR AND GROUT MATERIALS
A. Water:  Clean and potable.
B. Moisture-Resistant Admixture:  Water repellent compound designed to reduce capillarity.
C. Packaged Dry Material for Mortar for Unit Masonry:  Premixed Portland cement, hydrated lime,

and sand; complying with ASTM C1714/C1714M and capable of producing mortar of the
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specified strength in accordance with ASTM C270 with the addition of water only.
1. Color:  Standard gray.

D. Packaged Dry Material for Mortar for Repointing:  Premixed Portland cement, hydrated lime,
and graded sand; capable of producing Type O mortar in accordance with ASTM C270 with the
addition of water only.
1. Color:  Mineral pigments added as required to produce approved color sample .
2. Manufacturers:

a. TCC Materials, SpecMix:  www.specmix.com .
b. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Packaged Dry Material for Grout for Masonry:  Premixed cementitious materials and dried
aggregates; capable of producing grout of the specified strength in accordance with ASTM
C476 with the addition of water only.
1. Type:  Fine.

2.03 REINFORCEMENT AND ANCHORAGE
A. Manufacturers:

1. 3GEN Masonry Products :  www.3genmp.com.
2. Blok-Lok Limited :  www.blok-lok.com/#sle.
3. FERO Corporation :  www.ferocorp.com/#sle.
4. Hohmann & Barnard, Inc; X-Seal Anchor:  www.h-b.com/#sle.
5. TruFast Walls, a division of Altenloh, Brinck & Co. US, Inc:  www.trufastwalls.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi) (280 MPa), deformed billet bars;
galvanized.

C. Single Wythe Joint Reinforcement:  ASTM A951/A951M.
1. Type: Truss or ladder.
2. Material:  ASTM A1064/A1064M steel wire, mill galvanized to ASTM A641/A641M Class

3.
3. Size:  0.1483 inch (3.8 mm) side rods with 0.1483 inch (3.8 mm) cross rods; width as

required to provide not less than 5/8 inch (16 mm) of mortar coverage on each exposure.
D. Adjustable Multiple Wythe Joint Reinforcement:  ASTM A951/A951M.

1. Material:  ASTM A1064/A1064M steel wire, hot dip galvanized after fabrication to ASTM
A153/A153M Class B.

2. Vertical adjustment:  Not more than 1 1/4 inches (32 mm).
E. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry

veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch (1.91 mm) thick, designed for fastening to

structural backup through sheathing by two fasteners; provide design with legs that
penetrate sheathing and insulation to provide positive anchorage.

2. Wire ties:  Manufacturer's standard shape, 0.1875 inch (4.75 mm) thick.
3. Vertical adjustment:  Not less than 3-1/2 inches (89 mm).

F. Metal-to-Metal Fasteners:  Self-drilling, self-tapping screws; corrosion resistant finish or hot dip
galvanized to ASTM A153/A153M.

2.04 FLASHINGS
A. Metal Flashing Materials:

1. Prefabricated Metal Flashing: Smooth fabricated 12 oz/sq ft (3.66 kg/sq m) copper
flashing for  surface mounted conditions.
a. Manufacturers:

1) Cheney Flashing Company :  www.cheneyflashing.com/#sle.
2) Hohmann & Barnard, Inc:  www.h-b.com/#sle.
3) Substitutions:  See Section 01 60 00 - Product Requirements.



Town of Montgomery Police
Station  04 20 00 - 4  Unit Masonry 

B. Combination Nonasphaltic Flashing Materials - Copper:
1. Copper/Polymer Film or Fabric Flashing:  5 oz/sq ft (1.52 kg/sq m)  copper sheet laminated

between two sheets of polyethylene  film .  Minimum Puncture Resistance of 780 psi (5.38
MPa) , when measured in accordance with ASTM E154/E154M.
a. Manufacturers:
b. Hohmann & Barnard, Inc; Copper-Fabric NA:  www.h-b.com/#sle.
c. STS Coatings, Inc:  www.stscoatings.com/#sle.
d. WIRE-BOND :  www.wirebond.com/#sle.
e. York Manufacturing, Inc:  www.yorkmfg.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Copper/Polymer Fabric Drainage Plane Flashing System:  5 oz/sq ft (1.52 kg/sq m) 
copper sheet bonded with rubber-based adhesive between one sheet of polymer fabric
and one sheet of non-woven drainage material .
a. Manufacturers:

1) STS Coatings, Inc:  www.stscoatings.com/#sle.
2) York Manufacturing, Inc; Flash-Vent:  www.yorkmfg.com/#sle.

C. Flashing Sealant/Adhesives:  Silicone, polyurethane, or silyl-terminated polyether/polyurethane
or other type required or recommended by flashing manufacturer; type capable of adhering to
type of flashing used.

D. Drip Edge:  Stainless steel; angled drip with hemmed edge; compatible with membrane and
adhesives.

E. Lap Sealants and Tapes:  As recommended by flashing manufacturer; compatible with
membrane and adhesives.

2.05 ACCESSORIES
A. Preformed Control Joints:  Polyvinyl chloride  material.  Provide with corner and tee accessories,

fused joints.
1. Manufacturers:

a. Blok-Lok Limited :  www.blok-lok.com/#sle.
b. Hohmann & Barnard, Inc; VS series :  www.h-b.com/#sle.
c. WIRE-BOND :  www.wirebond.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Full-Height Airspace Maintenance and Drainage Material:  Mesh panels fitted between

masonry ties.
a. Drainage Material Thickness:  3/8 inch (9.5 mm).
b. Manufacturers:

1) Advanced Building Products, Inc; Mortairvent-CW:
 www.advancedbuildingproducts.com/#sle.

2) CavClear, a Division of Archovations Inc; CavClear Masonry Mat:
 www.cavclear.com/#sle.

3) Substitutions:  See Section 01 60 00 - Product Requirements.
C. Building Paper:  ASTM D226/D226M, Type I ("No.15") asphalt felt.
D. Weeps:

1. Type:  Polyester mesh.
2. Color(s):  As selected by Architect from manufacturer's full range.
3. Manufacturers:

a. Advanced Building Products, Inc:  www.advancedbuildingproducts.com/#sle.
b. Blok-Lok Limited :  www.blok-lok.com/#sle.
c. Masonry Technology, Inc; Cavity Weep:  www.mtidry.com/#sle.
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d. Mortar Net Solutions; WeepVent:  www.mortarnet.com/#sle.
E. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.06 MORTAR AND GROUT MIXING
A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.

1. Masonry below grade and in contact with earth:  Type M or Type S.
2. Exterior, loadbearing masonry:  Type S or Type N.
3. Exterior, non-loadbearing masonry:  Type S or Type N.
4. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for

interior load-bearing walls; for interior non-load-bearing partitions; and for other
applications where another type is not indicated, use Type N.

5. Interior, loadbearing masonry:  Type N.
6. Interior, non-loadbearing masonry:  Type N or Type O.

B. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect's
sample, without exceeding manufacturer's recommended pigment-to-cement ratio.

C. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine
grout for spaces with smallest horizontal dimension of 2 inches (50 mm) or less;  coarse grout
for spaces with smallest horizontal dimension greater than 2 inches (50 mm).
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will

comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for specified
28-day compressive strength indicated, but not less than 2000 psi .

3. Provide grout with a slump of 8 to 11 inches  as measured according to ASTM
C143/C143M.

D. Admixtures:  Add to mixture at manufacturer's recommended rate and in accordance with
manufacturer's instructions; mix uniformly.

PART 3  EXECUTION
3.01 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

3.02 COURSING
A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
C. Concrete Masonry Units:

1. Bond:  As indicated for different locations .
3.03 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Remove excess mortar and mortar smears as work progresses.
D. Interlock intersections and external corners, except for units laid in stack bond.
E. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must

be made, remove mortar and replace.
F. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
G. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.
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H. Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

3.04 WEEPS/CAVITY VENTS
A. Install weeps in veneer and cavity walls at 24 inches (600 mm) on center horizontally on top of

through-wall flashing above shelf angles and lintels and at bottom of walls.
3.05 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
3.06 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches (400 mm) on center vertically and 24 inches (600 mm) on center
horizontally.  Place additional anchors at perimeter of openings and ends of panels, so
maximum spacing of anchors is 8 inches (200 mm) on center.

3.07 MASONRY FLASHINGS
A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all

locations where downward flow of water will be interrupted.
1. Extend flashings full width at such interruptions and at least 6 inches (152 mm), minimum,

into adjacent masonry or turn up flashing ends at least 1 inch (25.4 mm), minimum, to
form watertight pan at nonmasonry construction.

B. Terminate flashing up 8 inches (203 mm) minimum on vertical surface of backing:
C. Extend metal flashings to within 1/2 inch (12 mm) of exterior face of masonry and adhere to top

of stainless steel angled drip with hemmed edge.
3.08 LINTELS

A. Install loose steel lintels over openings.
B. Install reinforced unit masonry lintels over openings where steel or precast concrete lintels are

not scheduled.
1. Openings to 42 inches (1070 mm):  Place two, No. 3 (M9) reinforcing bars 1 inch (25 mm)

from bottom web.
2. Openings from 42 inches (1070 mm) to 78 inches (1980 mm):  Place two, No. 5 (M16)

reinforcing bars 1 inch (25 mm) from bottom web.
3. Openings over 78 inches (1980 mm):  Reinforce openings as detailed.
4. Place and consolidate grout fill without displacing reinforcing.
5. Allow masonry lintels to attain specified strength before removing temporary supports.

3.09 GROUTED COMPONENTS
A. Lap splices minimum 24 bar diameters.
B. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch (13

mm) of dimensioned position.
C. Place and consolidate grout fill without displacing reinforcing.

3.10 CONTROL AND EXPANSION JOINTS
A. Do not continue horizontal joint reinforcement through control or expansion  joints.
B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in

accordance with manufacturer's instructions.
3.11 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.
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3.12 CUTTING AND FITTING
3.13 PARGING
3.14 CLEANING

A. Remove excess mortar and mortar droppings.
B. Replace defective mortar.  Match adjacent work.
C. Clean soiled surfaces with cleaning solution.

END OF SECTION  04 20 00
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SECTION 04 73 00
MANUFACTURED STONE MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Adhered manufactured stone masonry veneer (AMSMV).
B. Installation materials.
C. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 04 05 11 - Masonry Mortaring and Grouting:  Site-mixed mortars.

1.03 REFERENCE STANDARDS
A. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar;

2023.
B. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set

Cement Mortar; 2023.
C. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial

Revision.
D. ASTM C847 - Standard Specification for Metal Lath; 2018.
E. ASTM C926 - Standard Specification for Application of Portland Cement-Based Plaster; 2023a.
F. ASTM C932 - Standard Specification for Surface-Applied Bonding Compounds for Exterior

Plastering; 2006 (Reapproved 2019).
G. ASTM C1063 - Standard Specification for Installation of Lathing and Furring to Receive Interior

and Exterior Portland Cement-Based Plaster; 2023.
H. ASTM C1670/C1670M - Standard Specification for Adhered Manufactured Stone Masonry

Veneer Units; 2021b.
I. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit

Masonry; 2019a.
J. ASTM C1780 - Standard Practice for Installation Methods for Cement-Cased Adhered Masonry

Veneer; 2020.
K. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in

Roofing and Waterproofing; 2017 (Reapproved 2023).
L. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
M. ASTM E2556/E2556M - Standard Specification for Vapor Permeable Flexible Sheet Water-

Resistive Barriers Intended for Mechanical Attachment; 2010 (Reapproved 2016).
N. ICC-ES AC51 - Acceptance Criteria for Adhered Manufactured Stone Masonry Veneer; 2018,

with Editorial Revision (2021).
O. NCMA (AMSV) - Installation Guide and Detailing Options for Compliance with ASTM C1780 for

Adhered Manufactured Stone Veneer; Current Edition, Including All Revisions.
P. NCMA TEK 20-01 - Key Installation Checkpoints for Manufactured Stone Veneer; 2014.
Q. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,

with Errata (2024).
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
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B. Product Data:  Provide data for AMSMV units, lightweight synthetic stone veneer, mortar, lath,
rainscreen drainage material, and water-resistive barrier, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Color charts.
4. Installation methods.

C. Shop Drawings: Submit detail drawings depicting proper installation and flashing techniques.
Coordinate locations with those found on drawings.

D. Selection Samples: For each finish product specified, two complete sets of color chips
representing manufacturer's full range of available colors and patterns.

E. Samples:  Submit four samples of AMSMV units to illustrate color, texture, and extremes of
color range.

F. Manufacturer's Certificate:  Certify that AMSMV units and mortar meet or exceed specified
requirements.

G. Manufacturer's Qualification Statement.
H. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the types of products
specified in this section, with minimum ten years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified, with at least
five years of documented experience.

1.07 MOCK-UPS
A. Construct mock-up panel 8 feet (2.4 m) long by 6 feet (1.8 m) high; include AMSMV, lightweight

synthetic stone veneer, mortar, accessories, substrate, and representative wall openings.
B. Locate where directed.
C. Mock-up may remain as part of the work.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Prevent mechanical damage and contamination by other materials.
C. Protect products from precipitation combined with freezing temperatures. Do not install

products with visible frozen moisture.
D. Protect Portland cement based materials from moisture and humidity. Store under cover off the

ground in a dry location.
1.09 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable
building code, whichever is more stringent.

1.10 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Correct defective work within a five year period after Date of Substantial Completion.
C. Provide 50 year manufacturer warranty for AMSMV.
D. Provide 15 year manufacturer warranty for mortar and other installation materials used in

exterior installations over steel or wood framing.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Adhered Manufactured Stone Masonry Veneer (AMSMV):
1. Any current producer member of the Masonry Veneer Manufacturers Association.
2. Basis of Design:  Echelon, an Oldcastle brand; Cordova Stone:

 www.echelonmasonry.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ADHERED MANUFACTURED STONE MASONRY VENEER (AMSMV)
A. AMSMV:  Cast masonry units using a mixture of cement, lightweight aggregates, concrete

additives and color pigments to replicate appearance of natural stone and designed to be
applied with a cementitious mortar to a backing surface, complying with ASTM C1670/C1670M
and ICC-ES AC51.
1. Style:  As indicated on drawings.
2. Color, Texture, Range, Special Shapes:  As indicated on drawings.

B. AMSMV Trim:  Provide hearth stones, wall caps, drip ledges, keystones, quoins, and corner
stones.

2.03 MORTAR APPLICATIONS
A. At Contractor's option, mortar may be field-mixed from packaged dry materials, made from

factory premixed dry materials with addition of water only, or ready-mixed.
B. Dash Bond Coat:  One part Portland cement, with maximum two parts sand.
C. Scratch Coat Mortars: Scratch coat mortars for application directly to metal lath.

1. Site-Mixed:  ASTM C270, Type N or Type S, using the Proportion Method as specified in
Section 04 05 11.

2. Prepackaged/Preblended:  ASTM C1714/C1714M, Type N or Type S.
D. Setting Bed Mortars: Setting bed used to adhere AMSMV units to scratch coat mortar or to

bondable concrete or concrete masonry.
1. Site-Mixed:  ASTM C270,  Type S, using the Proportion Method as specified in Section 04

05 11.
2. Prepackaged/Preblended:  ASTM C1714/C1714M,  Type S.
3. Prepackaged/Preblended Latex Modified:  ANSI A118.4 or ANSI A118.15.

E. Pointing Mortars: Pointing or grouting mortars used to fill the joints between individual AMSMV
units once the setting bed mortar has sufficiently cured.
1. Site-Mixed:  ASTM C270, Type N or Type S, using the Proportion Method as specified in

Section 04 05 11.
2. Prepackaged/Preblended:  ASTM C1714/C1714M, Type N or Type S.

2.04 ACCESSORIES
A. Metal Lath with Rainscreen Drainage Material:  Factory-assembled combination of mesh

drainage material and metal lath.
1. Diamond Mesh Metal Lath:  ASTM C847, galvanized, self-furring.
2. Rainscreen Drainage Mesh:  90 percent open non-woven polyester mesh.

a. Thickness:  1/4 inch (6 mm).
b. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed

index of 450 or less (Class A), when tested in accordance with ASTM E84.
3. Manufacturers:

a. Mortar Net Solutions; LathNet:  www.mortarnet.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Water-Resistive Barrier:  ASTM D226/D226M or ASTM E2556/E2556M.
C. Bonding Compound:  Provide type recommended for bonding scratch coat to solid surfaces,

complying with ASTM C932.
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D. Rainscreen Drainage Material:
E. Cleaning Solution:  Non-acidic, not harmful to AMSMV work or adjacent materials, approved by

AMSMV manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that backup wall system construction complies with AMSMV manufacturer's instructions,
NCMA (AMSV), NCMA TEK 20-01, ASTM C1780 and ICC-ES AC51.

B. Verify that substrates to receive mortar scratch coat or setting bed comply with AMSMV
manufacturer's instructions, NCMA (AMSV), NCMA TEK 20-01, ASTM C1780 and ICC-ES
AC51:
1. Concrete Masonry:  Verify joints are cut flush and surface is ready to receive mortar

setting bed.  Verify no bituminous or water repellent coatings exist on masonry surface.
2. Metal Lath and Accessories:  Verify lath is flat, secured to substrate, and joint and surface

perimeter accessories are in place.
C. Verify that related items provided under other sections are properly sized and located.
D. Verify that built-in items are in proper location, and ready for installation of AMSMV.

3.02 INSTALLATION - RAINSCREEN DRAINAGE MATERIAL
A. Install rainscreen drainage material and metal lath with accessories over sheathing material

and water-resistive barrier with fastening system in accordance with ASTM C1063 into wood or
metal studs.  Install drainage material with filter fabric mortar screen to exterior.

B. Install metal lath with rainscreen drainage material in accordance with the manufacturer's
instructions.

3.03 INSTALLATION - SCRATCH COAT
A. Apply mortar scratch coat of 1/2 inch (12.5 mm) nominal to cover metal lath in accordance with

ASTM C926.  Scratch surface when somewhat firm. If scratch coat dries before applying setting
bed mortar and AMSMV, moisten scratch coat by misting it with water.

3.04 INSTALLATION - AMSMV
A. Install AMSMV with a cementitious mortar setting bed to a scratch coat backing surface, in

accordance with AMSMV manufacturer's instructions, NCMA (AMSV), NCMA TEK 20-01,
ASTM C1780 and ICC-ES AC51.

B. Mortar Joints: Concave.
C. Windows, Doors and Wall Openings: Butt AMSMV units to wall opening.
D. Sills: Install sills where located on drawings.
E. Caps: Install capstones where located on drawings.
F. Seal all joints at wall openings and penetrations with sealant approved for use with AMSMV.

3.05 INSTALLATION - MASONRY FLASHINGS
A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all

locations where downward flow of water will be interrupted.
B. Extend metal flashings through exterior face of AMSMV and terminate in an angled drip with

hemmed edge.
C. Lap end joints of flashings at least 6 inches (152 mm), minimum, and seal watertight with

flashing sealant/adhesive.
3.06 TOLERANCES

A. Maximum Variation from Unit to Adjacent Unit:  1/16 inch (1.6 mm).
B. Maximum Variation from Plane of Wall:  1/4 inch in 10 feet (6 mm in 3 m) and 1/2 inch in 20 feet

(13 mm in 6 m) or more.
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C. Maximum Variation from Plumb:  1/4 inch (6 mm) per story non-cumulative; 1/2 inch (13 mm) in
two stories or more.

D. Maximum Variation from Level Coursing:  1/8 inch in 3 feet (3 mm in 1 m) and 1/4 inch in 10
feet (6 mm in 3 m); 1/2 inch in 30 feet (13 mm in 9 m).

E. Maximum Variation of Joint Thickness:  1/8 inch in 3 feet (3 mm in 1 m).
3.07 CLEANING

A. Remove excess mortar and mortar smears as work progresses.
B. Replace defective mortar.  Match adjacent work.
C. Clean AMSMV in accordance with manufacturer's installation instructions.
D. Clean soiled surfaces with cleaning solution.
E. Use non-metallic tools in cleaning operations.

3.08 PROTECTION
A. Protect finished work from rain during and for 48 hours following installation.
B. Without damaging completed work, provide protective boards at exposed external corners that

are subject to damage by construction activities.
END OF SECTION  04 73 00
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SECTION 05 12 00
STRUCTURAL STEEL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Structural steel framing members.
B. Structural steel support members and struts.
C. Grouting under base plates.

1.02 RELATED REQUIREMENTS
A. Section 05 21 00 - Steel Joist Framing.
B. Section 05 31 00 - Steel Decking:  Support framing for small openings in deck.
C. Section 07 81 00 - Applied Fire Protection: Fireproof protection to framing and metal deck

systems.
1.03 REFERENCE STANDARDS

A. AISC (MAN) - Steel Construction Manual; 2023.
B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2022.
C. AISC 325 - Steel Construction Manual; 2023.
D. AISC 341 - Seismic Provisions for Structural Steel Buildings; 2022.
E. AISC 360 - Specification for Structural Steel Buildings; 2022, with Errata (2023).
F. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
G. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2022.
H. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished; 2018.
I. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
J. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2023.
K. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2021.
L. ASTM A436 - Standard Specification for Austenitic Gray Iron Castings; 1984 (Reapproved

2020).
M. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2023.
N. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts; 2021a.
O. ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric);

2021a.
P. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip

Galvanized Coatings; 2020.
Q. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2022.
R. ASTM C827/C827M - Standard Test Method for Change in Height at Early Ages of Cylindrical

Specimens of Cementitious Mixtures; 2023.
S. ASTM E94/E94M - Standard Guide for Radiographic Examination Using Industrial

Radiographic Film; 2017.
T. ASTM E164 - Standard Practice for Contact Ultrasonic Testing of Weldments; 2019.
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U. ASTM E165/E165M - Standard Practice for Liquid Penetrant Testing for General Industry;
2023.

V. ASTM E709 - Standard Guide for Magnetic Particle Testing; 2021.
W. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric

Dimensions; 2019.
X. ASTM F959/F959M - Standard Specification for Compressible-Washer-Type Direct Tension

Indicators for Use with Structural Fasteners, Inch and Metric Series; 2017a.
Y. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield

Strength; 2020.
Z. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

AA. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.
BB. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021,

with Errata (2023).
CC. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
DD. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current

Edition.
EE. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research

Council on Structural Connections; 2020.
FF. SSPC-PA 1 - Shop, Field, and Maintenance Coating of Metals; 2024.
GG. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.
HH. SSPC-SP 2 - Hand Tool Cleaning; 2024.
II. SSPC-SP 3 - Power Tool Cleaning; 2024.
JJ. UL (FRD) - Fire Resistance Directory; Current Edition.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: For each type of product indicated.
C. Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment drawings.
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,

and show size, length, and type of each weld.  Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field
bolts.  Identify pretensioned and slip-critical high-strength bolted connections.

5. Identify members and connections of the seismic-load-resisting system.
6. Indicate locations and dimensions of protected zones.
7. Identify demand critical welds.
8. Connection calculations to be sealed by a professional engineer licensed in the project

location.
9. Connections: Provide shear connections required by the Contract Documents to be

selected or completed by structural-steel fabricator, including comprehensive engineering
design performed by a qualified professional engineer, to withstand loads indicated and
comply with other information and restrictions indicated.
a. Select and complete connections using schematic details indicated and AISC 360.
b. Use LRFD.
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10. Connection calculations are to be sealed by a professional engineer licensed in the project
location.

11. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments,
and fasteners.

12. Connections not detailed.
13. Indicate welded connections with AWS A2.4 welding symbols.  Indicate net weld lengths.

1.05 QUALITY ASSURANCE
A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction

Manual."
B. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification

Program and is designated an AISC-Certified Plant, Category STD.
C. Installer Qualifications: A qualified installer who participates in the AISC Quality Certification

Program and is designated an AISC-Certified Erector, Category CSE.
D. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P1,

P2, P3 or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting
Applicators."

E. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1, "Structural
Welding Code - Steel."
1. Welders and welding operators performing work on bottom-flange, demand-critical welds

shall pass the supplemental welder qualification testing, as required by AWS
D1.8.  FCAW-S and FCAW-G shall be considered separate processes for welding
personnel qualification.

F. Comply with applicable provisions of the following specifications and documents:
1. AISC 303.
2. AISC 341  and AISC 341s1.
3. AISC 360.
4. RCSC (HSBOLT) "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store materials to permit easy access for inspection and identification.  Keep steel members off

ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel
members and packaged materials from corrosion and deterioration.
1. Do not store materials on structure in a manner that might cause distortion, damage, or

overload to members or supporting structures.  Repair or replace damaged materials or
structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes

repackaging and seals containers.
2. Clean and re-lubricate bolts and nuts that become dry or rusty before use.
3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F

1852 fasteners and for retesting fasteners after lubrication.
1.07 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint
and coating manufacturers' recommendations to ensure that shop primers and topcoats are
compatible with one another.

B. Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and
directions for installation.
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PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Comply with UL (FRD) Assembly Design As indicated on architectural drawings
2.02 MATERIALS

A. Steel Angles and Plates:  ASTM A36/A36M.
B. Steel W Shapes and Tees:  ASTM A992/A992M.
C. Rolled Steel Structural Shapes:  ASTM A992/A992M.
D. Plate and Bar: ASTM A36/A36M.
E. Cold-Formed Structural Tubing:  ASTM A500/A500M, Grade B.
F. Pipe: ASTM A53/A53M, Type E or S, Grade B, Finish black and galvanized, as indicated.

1. Weight Class: Standard.
G. Shear Stud Connectors:  Made from ASTM A108 Grade 1015 bars.
H. Unheaded Anchor Rods:  ASTM F1554, Grade 36, plain, with matching ASTM A563/A563M

nuts and ASTM F436/F436M Type 1 washers.
1. Configuration: Straight.
2. Nuts: ASTM A563 heavy-hex carbon steel.
3. Plate Washers: ASTM A36/A36M carbon steel.
4. Washers: ASTM A436 ASTM F 436, Type 1, hardened carbon steel.
5. Finish: Plain

I. Headed Anchor Rods: ASTM F1554 Grade 36, plain.
1. Nuts: ASTM A563 heavy-hex carbon steel.
2. Plate Washers: ASTM A 36 carbon steel.
3. Washers: ASTM F436/F436M, Type 1, hardened carbon steel.
4. Finish: Plain
5. Threaded Rods: ASTM A36/A36M.
6. Nuts: ASTM A563 heavy hex carbon steel.
7. Washers: ASTM F436/F436M, Type 1, hardened ASTM A36/A36M carbon steel.
8. Finish: Plain

J. Load Indicator Washers:  Provide washers complying with ASTM F959/F959M at connections
requiring high-strength bolts.

K. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
L. Sliding Bearing Plates:  Teflon coated.
M. Grout:  ASTM C1107/C1107M; Non-shrink; premixed compound consisting of non-metallic

aggregate, cement, water reducing and plasticizing agents.
1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch (13.7 MPa).
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch (48 MPa).
3. Height Change, Plastic State; when tested according to ASTM C827/C827M:

a. Maximum: Plus 4 percent.
b. Minimum: Plus 1 percent.

2.03 FABRICATION
A. Shop fabricate to greatest extent possible. Fabricate according to AISC's "Code of Standard

Practice for Steel Buildings and Bridges" and AISC 360.
1. Identify high-strength structural steel according to ASTM A 6 and maintain markings until

structural steel has been erected.
2. Mark and match-mark materials for field assembly.
3. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations.
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B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.
1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

C. Bolt Holes: Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to
metal surfaces.

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-

SP 2, "Hand Tool Cleaning or SSPC-SP 3, "Power Tool Cleaning."
F. Holes: Provide holes required for securing other work to structural steel and for other work to

pass through steel framing members.
1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or

enlarge holes by burning.
2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to

steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

2.04 FINISH
A. Prepare structural component surfaces in accordance with SSPC-SP 3.
B. Shop prime structural steel members.  Do not prime surfaces that will be fireproofed, field

welded, in contact with concrete, or high strength bolted.
C. Primer

1. Primer: Fabricator's standard lead- and chromate-free, non-asphaltic, rust-inhibiting primer
complying with MPI (APSM) #79 and compatible with topcoat.

2. Galvanizing Repair Paint: MPI (APSM) #18, MPI (APSM) #19, or SSPC-Paint 20 ASTM
A780/A780M.

2.05 SHOP CONNECTIONS
A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for

Structural Joints Using ASTM F3125/F3125M Bolts for type of bolt and type of joint specified.
1. Joint Type: Snug tightened

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

C. Assemble and weld built-up sections by methods that will maintain true alignment of axes
without exceeding tolerances in AISC 303 for mill material.

2.06 SHOP PRIMING
A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded
members to a depth of 2 inches.

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
5. Galvanized surfaces.

B. Surface Preparation: Clean surfaces to be painted.  Remove loose rust and mill scale and
spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and
standards:
1. SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.
1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
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2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or
erection.  Change color of second coat to distinguish it from first.

D. Painting: Prepare steel and apply a one-coat, non-asphaltic primer complying with SSPC-PS
Guide 7.00, "Painting System Guide 7.00:  Guide for Selecting One-Coat Shop Painting
Systems," to provide a dry film thickness of not less than 1.5 mils.

2.07 GALVANIZING
A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel

according to ASTM A123/A123M.
1. Fill vent and drain holes that will be exposed in the finished Work unless they will function

as weep holes, by plugging with zinc solder and filing off smooth.
2. Galvanize lintels attached to structural-steel frame and located in exterior walls.

2.08 SOURCE QUALITY CONTROL
A. Welded Connections:  Visually inspect all shop-welded connections and test at least ____

percent of welds using one of the following:
1. Radiographic testing performed in accordance with ASTM E94/E94M.
2. Ultrasonic testing performed in accordance with ASTM E164.
3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.
4. Magnetic particle inspection performed in accordance with ASTM E709. performed on root

pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be
accepted.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may
properly proceed.

B. Verify, with steel Erector present, elevations of concrete and masonry bearing surfaces and
locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.
1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other

embedments showing dimensions, locations, angles, and elevations.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 ERECTION
A. Erect structural steel in compliance with AISC 303.
B. Allow for erection loads and provide sufficient temporary bracing to maintain structure in safe

condition, plumb, and in true alignment until completion of erection and installation of
permanent bracing.

C. Field weld components and shear studs indicated on shop drawings.
D. Use carbon steel bolts only for temporary bracing during construction, unless otherwise

specifically permitted on drawings.  Install high-strength bolts in accordance with RCSC
(HSBOLT) "Specification for Structural Joints Using High-Strength Bolts".

E. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in
contact with concrete.

F. Grout solidly between column plates and bearing surfaces, complying with manufacturer's
instructions for nonshrink grout. Trowel grouted surfaces smooth, splaying neatly to 45
degrees.

G. Set structural steel accurately in locations and to elevations indicated and according to AISC
303 and AISC 360.

H. Base and bearing Plates: Clean concrete and masonry bearing surfaces of bond-reducing
materials and roughen surfaces prior to setting plates.  Clean bottom surface of plates.
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1.  Set plates for structural members on wedges, shims, or setting nuts as required.
2. Snug-tighten anchor rods after supported members have been positioned and

plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with edge of
plate before packing with grout.

3. Promptly pack grout solidly between bearing surfaces and plates so no voids
remain.  Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

I. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for
Steel Buildings and Bridges."

J. Align and adjust various members that form part of complete frame or structure before
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will
be in permanent contact with members.  Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.
1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean

temperature when structure is completed and in service.
K. Splice members only where indicated.
L. Do not use thermal cutting during erection unless approved by Engineer.  Finish thermally cut

sections within smoothness limits in AWS D1.1/D1.1M.
M. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be

enlarged to admit bolts.
3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

3.04 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01

40 00 - Quality Requirements.
1. Testing Agency: Owner will engage a qualified independent testing and inspecting agency

to inspect field welds and high-strength bolted connections.
B. High-Strength Bolts: Provide testing and verification of field-bolted connections in accordance

with RCSC (HSBOLT) "Specification for Structural Joints Using High-Strength Bolts."
C. Welded Connections: Visually inspect all field-welded connections and test at least 3  percent of

welds using  one of the following:
1. Radiographic testing performed in accordance with ASTM E94/E94M.
2. Ultrasonic testing performed in accordance with ASTM E164.
3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.
4. Magnetic particle inspection performed in accordance with ASTM E709; performed on root

pass and on finished welds.  Cracks or zones of incomplete fusion or penetration will not
be accepted.

3.05 REPAIRS AND PROTECTION
A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair

galvanizing to comply with ASTM A780/A780M.
B. Touch-up Painting: Immediately after erection, clean exposed areas where primer is damaged

or missing and paint with the same material as used for shop painting to comply with SSPC-PA
1 for touching up shop-painted surfaces.
1. Clean and prepare surfaces by SSPC-SP 2  hand-tool cleaning or SSPC-SP 3 power-tool

cleaning.
C.

END OF SECTION  05 12 00
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SECTION 05 21 00
STEEL JOIST FRAMING

PART 1 GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES
A. Open web steel joists , with bridging, attached seats and anchors.

1.03 DEFINITIONS
A. SJI "Specifications":  Steel Joist Institute's "Standard Specifications, Load Tables and Weight

Tables for Steel Joists and Joist Girders."
1.04 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
C. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2021.
D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip

Galvanized Coatings; 2020.
E. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric

Dimensions; 2019.
F. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

G. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
H. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research

Council on Structural Connections; 2020.
I. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.
J. SSPC-SP 2 - Hand Tool Cleaning; 2024.
K. SSPC-SP 3 - Power Tool Cleaning; 2024.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: For each type of joist, accessory, and product indicated.
C. Shop Drawings: Indicate standard designations, joist coding, configurations, sizes, spacings,

cambers, locations of joists, joist leg extensions, bridging, connections, attachments, and
layout.
1. Indicate locations and details of bearing plates to be embedded in other construction.

D. Welding certificates.
E. Manufacturer Certificates: Signed by manufacturers certifying that joists comply with

requirements.
F. Mill Certificates: Signed by bolt manufacturers certifying that bolts comply with requirements.
G. Qualification Data: For manufacturer.
H. Field quality-control test and inspection reports.
I. Research/Evaluation Reports: For joists.
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1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying

with applicable standard specifications and load tables of SJI "Specifications."
B. SJI Specifications: Comply with standard specifications in SJI's "Specifications" that are

applicable to types of joists indicated.
C. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code -

Steel."
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle joists as recommended in SJI's "Specifications."
B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and

handling.
C. Transport, handle, store, and protect products to SJI requirements.

1.08 SEQUENCING
A. Deliver steel bearing plates to be built into masonry construction.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Steel Joists:
1. Canam Group Inc:  www.canam-steeljoists.ws
2. Nucor-Vulcraft Group:  www.vulcraft.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS
A. Steel: Comply with SJI's "Specifications" for web and steel-angle chord members.
B. Steel Bearing Plates: ASTM A36/A36M.
C. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A307, Grade A, carbon-steel, hex-head

bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers.
1. Finish:  Plain, uncoated

D. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural
bolts; ASTM A563 heavy hex carbon-steel nuts; and ASTM F436/F436M hardened carbon-
steel washers.
1. Finish: Plain.

E. Welding Electrodes: Comply with AWS standards.
2.03 PRIMERS

1. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with
performance requirements in SSPC-Paint 15.

2.04 JOIST ACCESSORIES
A. Bridging: Provide bridging anchors and number of rows of horizontal or diagonal bridging of

material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing,
and span.  Furnish additional erection bridging if required for stability.

B. Bridging: Schematically indicated.  Detail and fabricate according to SJI's "Specifications."
Furnish additional erection bridging if required for stability.

C. Fabricate steel bearing plates with integral anchorages of sizes and thicknesses indicated.  
Hot-dip zinc coat according to ASTM A123/A123M.

D. Steel bearing plates with integral anchorages are specified in Division 05 Section "Metal
Fabrications."

E. Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit
of enough strength to support ceiling construction.  Extend ends to within 1/2 inch of finished
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wall surface, unless otherwise indicated.
F. Supply miscellaneous accessories, including splice plates and bolts required by joist

manufacturer to complete joist installation.
2.05 CLEANING AND SHOP PAINTING

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists
and accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.

B. Do not prime paint joists and accessories to receive sprayed fire-resistive materials.
C. Apply 1 coat of shop primer to joists and joist accessories to be primed to provide a continuous,

dry paint film not less than 1 mil thick.
D. Shop priming of joists and joist accessories is specified in Division 09 painting Sections.

2.06 MATERIALS
A. Open Web Joists: SJI Type K Joists:

1. Comply with AWS requirements and procedures for shop welding, appearance, quality of
welds, and methods used in correcting welding work.

2. Camber joists according to SJI's "Specifications.".
3. Provide bottom and top chord extensions as indicated.
4. Minimum End Bearing on Steel Supports:  Comply with referenced SJI standard.
5. Minimum End Bearing on Concrete or Masonry Supports:  Comply with referenced SJI

standard.
a. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped

shoes if joist slope exceeds 1/4 inch per 12 inches (1:48).
b. Extend bearing ends of joists with SJI's Type R extended ends where indicated.

6. Finish:  Shop primed.
B. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
C. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
2.07 JOIST ACCESSORIES

A. Bridging: Provide bridging anchors and number of rows of horizontal o [diagonal bridging of
material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing,
and span.  Furnish additional erection bridging if required for stability.

B. Bridging: Schematically indicated.  Detail and fabricate according to SJI's "Specifications."
Furnish additional erection bridging if required for stability.

C. Bridging: Fabricate as indicated and according to SJI's "Specifications." Furnish additional
erection bridging if required for stability.

D. Fabricate steel bearing plates with integral anchorages of sizes and thicknesses indicated. Hot-
dip zinc coat according to ASTM A123/A123M.

E. Supply ceiling extensions, either extended bottom-chord elements or a separate extension unit
of enough strength to support ceiling construction.  Extend ends to within 1/2 inch (13 mm) of
finished wall surface, unless otherwise indicated.

F. Supply miscellaneous accessories, including splice plates and bolts required by joist
manufacturer to complete joist installation.

2.08 CLEANING AND SHOP PAINTING
A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists

and accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.
B. Do not prime paint joists and accessories to receive sprayed fire-resistive materials.
C. Apply 1 coat of shop primer to joists and joist accessories to be primed to provide a continuous,

dry paint film not less than 1 mil (0.025 mm) thick.
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D. Shop priming of joists and joist accessories is specified in Division 09 painting Sections..
2.09 FABRICATION

A. Drill holes in chords for attachment of wood nailers where indicated.
B. Frame special sized openings in joist web framing as detailed.

2.10 FINISH
A. Shop prime joists  as specified .
B. Prepare surfaces to be finished in accordance with SSPC-SP 2.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.
B. Examine supporting substrates, embedded bearing plates, and abutting structural framing for

compliance with requirements for installation tolerances and other conditions affecting
performance.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm).
B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

3.03 INSTALLATION
A. Install joists and accessories plumb, square, and true to line; securely fasten to supporting

construction according to SJI's "Specifications," joist manufacturer's written recommendations,
and requirements in this Section.
1. Before installation, splice joists delivered to Project site in more than one piece.
2. Space, adjust, and align joists accurately in location before permanently fastening.
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that

joists are stabilized during construction.
4. SJI's "Specifications" cautions that a rigid connection of bottom chord to column be made

only after application of dead loads.  Revise subparagraph below to suit Project.  Add
other limitations as required.

5. Delay rigidly connecting bottom-chord extensions to columns or supports until dead loads
have been applied.

B. Field weld joists to supporting steel bearing plates.  Coordinate welding sequence and
procedure with placement of joists.  Comply with AWS requirements and procedures for
welding, appearance and quality of welds, and methods used in correcting welding work.

C. Install and connect bridging concurrently with joist erection, before construction loads are
applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or
beams.

3.04 FIELD QUALITY CONTROL
A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to

inspect field welds and bolted connections and to perform field tests and inspections and
prepare test and inspection reports.

B. Field welds will be visually inspected according to AWS D1.1/D1.1M.
C. Bolted connections will be visually inspected.
D. High-strength, field-bolted connections will be tested and verified according to procedures in

RCSC (HSBOLT) "Specification for Structural Joints Using ASTM F3125/F3125M A 325 or A
490 Bolts."
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E. Correct deficiencies in Work that test and inspection reports have indicated are not in
compliance with specified requirements.

F. Additional testing will be performed to determine compliance of corrected Work with specified
requirements.

3.05 REPAIRS AND PROTECTION
A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint

according to ASTM A780/A780M and manufacturer's written instructions.
B. Retain paragraph and subparagraphs below if on-site paint repair is included in this Section. 

Touchup painting may be unnecessary if building is closed in immediately and building in-
service conditions require no permanent paint protection.

C. Touchup Painting:  After installation, promptly clean, prepare, and prime or re-prime field
connections, rust spots, and abraded surfaces of prime-painted joists, bearing plates, abutting
structural steel, and accessories.
1. Clean and prepare surfaces by hand-tool cleaning, SSPC-SP 2 , or power-tool

cleaning,SSPC-SP 3.
2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

D. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that joists and accessories are without damage or deterioration at time of
Substantial Completion.

END OF SECTION  05 21 00
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SECTION 05 31 00
STEEL DECKING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roof deck.
B. Composite floor deck.
C. Supplementary framing for openings up to and including 18 inches (450 mm).

1.02 RELATED REQUIREMENTS
A. Section 05 12 00 - Structural Steel Framing:  Support framing for openings larger than 18

inches (450 mm) and shear stud connectors.
1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

B. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
C. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).
D. ICC-ES AC43 - Acceptance Criteria for Steel Deck Roof and Floor Systems; 2022.
E. ICC-ES AC70 - Acceptance Criteria for Power-Actuated Fasteners Driven into Concrete, Steel

and Masonry Elements; 2019, with Editorial Revision (2021).
F. SDI (DM) - Publication No.30, Design Manual for Composite Decks, Form Decks, and Roof

Decks; 2007.
G. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.
H. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittals procedures.
B. Product Data:  Provide deck profile characteristics, dimensions, structural properties, and

finishes.
C. Shop Drawings:  Indicate deck plan, support locations, projections, openings, reinforcement,

pertinent details, and accessories.
1.05 QUALITY ASSURANCE

A. Design deck layout, spans, fastening, and joints under direct supervision of a Professional
Structural Engineer experienced in design of this work and licensed in the State in which the
Project is located.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Steel Deck:
1. Canam Steel Corporation : www.canam-steeljoists.ws.
2. Nucor-Vulcraft Group : www.vulcraft.com/#sle.
3. Epic Metals Corporation; www.epic metals .com.
4. New Millennium Building Systems, LLC; www:newmill.com
5. United Steel Deck, Inc.; www:njb-united.com
6. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 STEEL DECK
A. All Deck Types:  Select and design metal deck in accordance with SDI Design Manual.

1. Calculate to structural working stress design and structural properties specified.
B. Roof Deck:  Non-composite type, fluted steel sheet:
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1. Steel Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with
"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 30, and
with the following:
a. Deck Profile: As indicated.
b. Profile Depth: As indicated.
c. Design Uncoated-Steel Thickness: As indicated.
d. Span Condition: Triple span or more.
e. Side Laps: Overlapped.

2. Galvanized Steel Sheet: ASTM A653/A653M, Structural Steel (SS) Grade 33/230, with
G90/Z275 zinc coating.

3. Minimum Base Metal Thickness:  22 gauge, 0.0299 inch (0.76 mm).
4. Side Joints:  Lapped, mechanically fastened .
5. End Joints:  Lapped, mechanically fastened .

C. Composite Floor Deck:  Fluted steel sheet embossed to interlock with concrete:
1. Composite Steel Floor Deck: Fabricate panels, with integrally embossed or raised pattern

ribs and interlocking side laps, to comply with "SDI Specifications and Commentary for
Composite Steel Floor Deck," in SDI Publication No. 30, with the minimum section
properties indicated, and with the following:
a. Profile Depth: As indicated.
b. Design Uncoated-Steel Thickness: As Indicated.

2. Galvanized Steel Sheet: ASTM A653/A653M, Structural Steel (SS) Grade 33/230 , with
G90/Z275  zinc coating.

3. Span Design:  Triple or more .
2.03 ACCESSORY MATERIALS

A. Welding Materials:  AWS D1.1/D1.1M.
B. Fasteners:  Galvanized hardened steel, self tapping.
C. Powder Actuated Mechanical Fasteners:  Steel; with knurled shank and forged ballistic point.

 Comply with applicable requirements of ICC-ES AC70.
1. Design Requirements:  Provide number and type of fasteners that comply with the

applicable requirements of SDI (DM) design method for roof deck and floor deck
applications and ICC-ES AC43.

D. Weld Washers:  Mild steel, uncoated, 3/4 inch (19 mm) outside diameter, 1/8 inch (3 mm) thick.
E. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
F. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, complying with VOC limitations of

authorities having jurisdiction.
PART 3  EXECUTION
3.01 INSTALLATION

A. Erect metal deck in accordance with SDI Design Manual and manufacturer's instructions.  Align
and level.

B. On concrete and masonry surfaces provide minimum 4 inch (100 mm) bearing.
C. On steel supports provide minimum 1-1/2 inch (38 mm) bearing.
D. At mechanically fastened male/female side laps fasten at 24 inches (600 mm) on center

maximum.
E. Weld deck in accordance with AWS D1.3/D1.3M.
F. At deck openings from 6 inches (150 mm) to 18 inches (450 mm) in size, provide 2 by 2 by 1/4

inch (50 by 50 by 6 mm) steel angle reinforcement.  Place angles perpendicular to flutes;
extend minimum two flutes beyond each side of opening and fusion weld to deck at each flute.
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G. At deck openings greater than 18 inches (450 mm) in size, provide steel angle reinforcement.
 as specified in Section 05 12 00.

H. At floor edges, install concrete stops upturned to top surface of slab, to contain wet concrete.
 Provide stops of sufficient strength to remain stationary without distortion.

I. Immediately after welding deck and other metal components in position, coat welds, burned
areas, and damaged surface coating, with touch-up primer.

END OF SECTION  05 31 00
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SECTION 05 40 00
COLD-FORMED METAL FRAMING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Formed steel stud exterior wall  framing.
1.02 REFERENCE STANDARDS

A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural
Members; 2016, with Supplement (2020).

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

D. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

E. ASTM C955 - Standard Specification for Cold-Formed Steel Structural Framing Members;
2018, with Editorial Revision.

F. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories; 2020.

G. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data: Provide data on standard framing members; describe materials and finish,

product criteria, limitations.
C. Product Data: Provide manufacturer's data on factory-made framing connectors, showing

compliance with requirements.
D. Shop Drawings: Indicate component details, framed openings, bearing, anchorage, loading,

welds, and type and location of fasteners, and accessories or items required of related work.
1. Design data:

a. Shop drawings signed and sealed by a professional structural engineer.
2. Calculations for loadings and stresses of specially fabricated framing, signed and sealed

by a professional structural engineer.
E. Manufacturer's Installation Instructions: Indicate special procedures, conditions requiring

special attention .
1.04 QUALITY ASSURANCE

A. Designer Qualifications: Design framing system under direct supervision of a Professional
Structural Engineer experienced in design of this work and licensed in the State in which the
Project is located.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Metal Framing:
1. CEMCO :  www.cemcosteel.com/#sle.
2. ClarkDietrich :  www.clarkdietrich.com/#sle.
3. Jaimes Industries : www.jaimesind.com/#sle.
4. Marino :  www.marinoware.com/#sle.
5. R-stud, LLC :  https://www.rstud.com/#sle.
6. SCAFCO Corporation :  www.scafco.com/#sle.
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7. Steel Construction Systems :  www.steelconsystems.com/#sle.
8. The Steel Network, Inc:  www.SteelNetwork.com/#sle.
9. Allied Studco: www.studcosystems.com..
10. AllSteel Products, Inc.: www.allsteelproducts.com.
11. Consolidated Fabricators Corp.; Building Products Division.
12. Craco Metals Manufacturing, LLC.: www.cracometals.
13. Custom Stud, Inc: www.customstudinc.com
14. The Formetal Co. Inc.: www.theformetal.com
15. Quail Run Building Materials, Inc.: www.qrbm.com
16. Steeler, Inc.: www.steeler.com
17. Super Stud Building Products, Inc.: www.buysuperstud.com
18. United Metal Products, Inc.: www.unitedmetalproducts.com.
19. Substitutions: See Section 01 60 00 - Product Requirements .

B. Framing Connectors and Accessories:
1. Same manufacturer as metal framing.

2.02 FRAMING SYSTEM
A. Provide primary and secondary framing members, bridging, bracing, plates, gussets, clips,

fittings, reinforcement, and fastenings as required to provide a complete framing system.
B. Design Requirements: Provide completed framing system having the following characteristics:

1. Design:  Calculate structural characteristics of cold-formed steel framing members
according to AISI S100.

2. Structural Performance: Design, engineer, fabricate, and erect to withstand specified
design loads for project conditions within required limits.

3. Design Loads: In accordance with applicable codes.
4. Able to tolerate movement of components without damage, failure of joint seals, undue

stress on fasteners, or other detrimental effects when subject to seasonal or cyclic
day/night temperature ranges.

5. Able to accommodate construction tolerances, deflection of building structural members,
and clearances of intended openings.

2.03 FRAMING MATERIALS
A. Studs and Track: ASTM C955; studs formed to channel, C- or Sigma-shaped with punched

web; U-shaped track in matching nominal width and compatible height.
1. Gauge and Depth: minimum 33 mils (20ga) or unless noted otherwise on drawings.
2. Galvanized in accordance with ASTM A653/A653M, G90/Z275 coating.
3. Provide components fabricated from ASTM A1008/A1008M Designation SS (structural

steel).
B. Jamb Studs: Engineered, C-shaped with wide flanges, designed to replace conventional

double-stud framing at openings.
C. Header: Engineered one-member or two-member assembly, with wide flanges, designed to

replace conventional box or nested header framing at openings.
1. Jamb Mounting Clips: Manufacturer's standard.
2. Cripple Stud Clips: Manufacturer's standard.

D. Partition Head to Structure Connections: Provide track fastened to structure with legs of
sufficient length to accommodate deflection, for friction fit of studs cut short and fastened as
indicated on drawings.
1. Products:

a. Clark Dietrich: www.clarkdietrich.com
1) 2-1/2" Leg MaxTRAK has 1-1/2" long slots with a total allowable vertical

(deflection) movement of 1-1/2" (3/4"±)
2) 3" Leg MaxTRAK has 2" long slots with a total allowable vertical (deflection)

movement of 2" (1"±)
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b. Substitutions: See Section 01 60 00 - Product Requirements
E. Framing Connectors: Factory-made, formed steel sheet.

1. Material:  ASTM A653/A653M SS Grade 33 and 40 (minimum), with G90/Z275 hot dipped
galvanized coating for base metal thickness less than 10 gauge, 0.1345 inch (3.42 mm),
and factory punched holes and slots.

2. Structural Performance: Maintain load and movement capacity required by applicable
code, when evaluated in accordance with AISI S100.

3. Movement Connections: Provide mechanical anchorage devices that accommodate
movement using slotted holes, shouldered screws or screws and anti-friction or stepped
bushings, while maintaining structural performance of framing.  Provide movement
connections where indicated on drawings.
a. Where continuous studs bypass elevated floor slab, connect stud to slab in manner

allowing vertical and horizontal movement of slab without affecting studs; allow for
minimum movement of 1/2 inch (13 mm).

b. Where top of stud wall terminates below structural floor or roof, connect studs to
structure in manner allowing vertical and horizontal movement of slab without
affecting studs; allow for minimum movement of 1/2 inch (13 mm).

c. Products:
1) ClarkDietrich; Drift FastClip Slide Clip D-FCSC: www.clarkdietrich.com/#sle.
2) ClarkDietrich; FastClip Slide Clip FCSC : www.clarkdietrich.com/#sle.
3) Simpson Strong Tie ; Deflection and Drift Connectors : www.strongtie.com/#sle.
4) Super Stud Building Products, Inc; Deflection Clips:

 www.buysuperstud.com/#sle.
5) Substitutions: See Section 01 60 00 - Product Requirements.

4. Fixed Connections: Provide non-movement connections for tie-down to foundation, floor-
to-floor tie-down, roof-to-wall tie-down, joist hangers, gusset plates, and stiffeners.

5. Wall Stud Bridging Connections: Provide mechanical load-transferring devices that
accommodate wind load torsion and weak axis buckling induced by axial compression
loads. Provide bridging connections where indicated on the drawings.
a. Products:

1) ClarkDietrich ; Spazzer 5400 Bridging Bar : www.clarkdietrich.com/#sle.
2) ClarkDietrich ; FastBridge Clip : www.clarkdietrich.com/#sle.
3) Simpson Strong Tie ; SBR Structural Spacer Bar : www.strongtie.com/#sle.
4) Substitutions: See Section 01 60 00 - Product Requirements .

2.04 FASTENERS
A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers: Hot dip galvanized per ASTM

A153/A153M.
B. Anchorage Devices: Powder actuated.

2.05 ACCESSORIES
A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural

Grade, Type H, metallic coated, of same grade and coating weight used for framing members.
B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise

indicated, as follows:
1. Supplementary framing.
2. Bracing, bridging, and solid blocking.
3. Web stiffeners.
4. End clips.
5. Foundation clips.
6. Gusset plates.
7. Stud kickers, knee braces, and girts.
8. Hole reinforcing plates.
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9. Backer plates.
C. Sheet Metal Backing: 16g - .059"  thick , galvanized .
D. Blocking for ADA accessories, cabinets, wall mounted handrails and where indicated on the

drawings: Flush-Mount Backing, 16g - .059 inch thick; 16" stud spacing.
1. ADA Compliant

a. Manufacturer: Metal-Lite; www.metal-lite.net.
E. Bracing, Furring, Bridging: Formed sheet steel, thickness determined for conditions

encountered; finish to match framing components.
F. Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20 Type I - Inorganic, or DOD-P-21035

complying with VOC limitations of authorities having jurisdiction.
2.06 FABRICATION

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AISI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.
1. Fabricate framing assemblies using jigs or templates.
2. Cut framing members by sawing or shearing; do not torch cut.
3. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening,

or riveting as standard with fabricator. Wire tying of framing members is not permitted.
a. Comply with AWS D1.3 requirements and procedures for welding, appearance and

quality of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners and install according to Shop Drawings, with screw

penetrating joined members by not less than three exposed screw threads.
4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw

fastening, according to Shop Drawings.
a. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and

erection stresses. Lift fabricated assemblies to prevent damage or permanent
distortion.

5. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum
allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:
a. Spacing: Space individual framing members no more than plus or minus 1/8 inch (3

mm) from plan location. Cumulative error shall not exceed minimum fastening
requirements of sheathing or other finishing materials.

b. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-
of-square tolerance of 1/8 inch (3 mm).

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
B. Examine supporting substrates and abutting structural framing for compliance with

requirements for installation tolerances and other conditions affecting performance.
1.  Proceed with installation only after unsatisfactory conditions have been corrected

3.02 INSTALLATION GENERAL
A. Install components in accordance with manufacturers' instructions and ASTM C1007

requirements.
B. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field

assembled.
C. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing

- General Provisions" and to manufacturer's written instructions unless more stringent
requirements are indicated.
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D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened.
1. Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening,

or riveting. Wire tying of framing members is not permitted.
a. Comply with AWS D1.3 requirements and procedures for welding, appearance and

quality of welds, and methods used in correcting welding work.
b. Locate mechanical fasteners and install according to Shop Drawings, and complying

with requirements for spacing, edge distances, and screw penetration.
E. Install framing members in one-piece lengths unless splice connections are indicated for track

or tension members.
F. Install temporary bracing and supports to secure framing and support loads comparable in

intensity to those for which structure was designed. Maintain braces and supports in place,
undisturbed, until entire integrated supporting structure has been completed and permanent
connections to framing are secured.

G. Do not bridge building expansion and control joints with cold-formed metal framing.
Independently frame both sides of joints.

H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior
framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are
inaccessible on completion of framing work.

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's
standard punched openings.

J. Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:
1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan

location. Cumulative error shall not exceed minimum fastening requirements of sheathing
or other finishing materials.

3.03 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION
A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to

supporting structure as indicated.
B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated. Space studs

as follows:
1. Stud Spacing: 16 inches

C. Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls or
warped surfaces and similar requirements.

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.
1. Connect vertical deflection clips to bypassing studs and anchor to building structure.

E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not
more than 48 inches (1220 mm) apart. Fasten at each stud intersection.
1. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 inches

of single deflection track. Install a combination of flat, taut, steel sheet straps of width and
thickness indicated and stud or stud-track solid blocking of width and thickness matching
studs. Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.
a. Install solid blocking at centers indicated on Shop Drawings.

2. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched
studs.

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable
wall-framing system.
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3.04 FIELD QUALITY CONTROL
A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform

field tests and inspections and prepare test reports.
B. Field and shop welds will be subject to testing and inspecting.
C. Testing agency will report test results promptly and in writing to Contractor and Architect.
D. Remove and replace work where test results indicate that it does not comply with specified

requirements.
E. Additional testing and inspecting, at Contractor's expense, will be performed to determine

compliance of replaced or additional work with specified requirements.
3.05 REPAIRS AND PROTECTION

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that cold-formed metal framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION  05 40 00
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SECTION 05 50 00
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel and aluminum items.
B. Downspout boots.
C. Modification to Booking Room Bench.

1.02 REFERENCE STANDARDS
A. AAMA 611 - Specification for Anodized Architectural Aluminum; 2024.
B. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for

Pigmented Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix);
2022.

C. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
E. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2022.
F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2022.
G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
H. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2018.
I. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2021.
J. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing; 2021.
K. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
L. ASTM B210/B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn

Seamless Tubes; 2019a.
M. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold

Finished Bar, Rod, and Wire; 2019.
N. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings; 2018, with

Editorial Revision.
O. ASTM B85/B85M - Standard Specification for Aluminum-Alloy Die Castings; 2018, with Editorial

Revision.
P. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate; 2021a.
Q. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2021.
R. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

S. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.
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T. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
U. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).
V. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.
W. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.
X. SSPC-SP 2 - Hand Tool Cleaning; 2024.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.
2. Design data:  Submit drawings and supporting calculations, signed and sealed by a

qualified professional structural engineer.
a. Include the following, as applicable:

1) Design criteria.
2) Engineering analysis depicting stresses and deflections.
3) Member sizes and gauges.
4) Details of connections.
5) Support reactions.
6) Bracing requirements.

C. Designer's Qualification Statement.
PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.
B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.
C. Plates:  ASTM A283/A283M.
D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
E. Mechanical Fasteners: Same material as or compatible with materials being fastened; type

consistent with design and specified quality level.
F. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
G. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.
H. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
I. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
J. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.
2.02 MATERIALS - ALUMINUM

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Sheet Aluminum:  ASTM B209/B209M, 5052 alloy, H32 or H22 temper.
C. Aluminum-Alloy Drawn Seamless Tubes:  ASTM B210/B210M, 6063 alloy, T6 temper.
D. Aluminum-Alloy Bars:  ASTM B211/B211M, 6061 alloy, T6 temper.
E. Aluminum-Alloy Sand Castings:  ASTM B26/B26M.
F. Aluminum-Alloy Die Castings:  ASTM B85/B85M.
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G. Bolts, Nuts, and Washers:  Stainless steel.
H. Welding Materials:  AWS D1.2/D1.2M; type required for materials being welded.

2.03 FABRICATION
A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
D. Furnish components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

2.04 FABRICATED ITEMS
A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint  finish.

1. Diameter as indicated on drawings.
B. Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing:  For

support of metal decking; prime paint finish.
C. Lintels:  As detailed; prime paint  finish.
D. Door Frames for Overhead Door Openings and Wall Openings :  Channel  sections; prime paint 

finish.
2.05 DOWNSPOUT BOOTS

A. Downspout Boots:  Smooth interior without boxed corners or choke points; include integral lug
slots and on-body cleanout and cover with neoprene gaskets.
1. Configuration:  Angular.
2. Material:  Cast iron; ASTM A48/A48M; casting thickness 3/8 inch (9.5 mm), minimum.
3. Finish:  Manufacturer's standard factory applied powder coat finish.
4. Color:  To be selected by Architect from manufacturer's standard range.
5. Accessories:  Manufacturer's standard stainless steel fasteners, stainless steel building

wall anchors, and rubber coupling.
6. Manufacturers:

a. Downspoutboots.com, a division of J. R. Hoe & Sons; ____:
 www.downspoutboots.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2.06 FINISHES - STEEL

A. Prime paint steel items.
1. Exceptions:  Galvanize items to be embedded in concrete and items to be embedded in

masonry .
2. Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is

required, and items to be covered with sprayed fireproofing.
B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting:  One coat.
E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M

requirements.  Provide minimum 1.7 oz/sq ft galvanized coating. (Provide minimum 530 g/sq m
galvanized coating.)

F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

G. Slotted Channel Framing:  ASTM A653/A653M, Grade 33.
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2.07 FINISHES - ALUMINUM
A. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less

than 0.7 mils (0.018 mm) thick.
B. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored

anodic coating not less than 0.7 mils (0.018 mm) thick; light bronze.
C. Pigmented Organic Coating System:  AAMA 2603 polyester or acrylic baked enamel finish;

color as indicated.
D. High Performance Organic Coating System:  AAMA 2604 multiple coat, thermally cured

fluoropolymer system; color as indicated.
1. Manufacturers:

a. Sherwin-Williams Company; POLANE Solar Reflective 2K Urethane Enamel:
 oem.sherwin-williams.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2.08 FABRICATION TOLERANCES

A. Squareness:  1/8 inch (3 mm) maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch (1.5 mm).
C. Maximum Misalignment of Adjacent Members:  1/16 inch (1.5 mm).
D. Maximum Bow:  1/8 inch (3 mm) in 48 inches (1.2 m).
E. Maximum Deviation From Plane:  1/16 inch (1.5 mm) in 48 inches (1.2 m).

PART 3  EXECUTION
3.01 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
3.02 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Perform field welding in accordance with AWS D1.1/D1.1M.
D. Obtain approval prior to site cutting or making adjustments not scheduled.
E. After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in

contact with concrete.
3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch (6 mm).
C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION  05 50 00
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SECTION 05 51 00
METAL STAIRS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stairs with concrete treads.
B. Stairs with grating treads.
C. Structural steel stair framing and supports.
D. Handrails and guards.

1.02 REFERENCE STANDARDS
A. ASTM A6/A6M - Standard Specification for General Requirements for Rolled Structural Steel

Bars, Plates, Shapes, and Sheet Piling; 2023.
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2022.
D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2023.
E. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2018.
F. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2021.
G. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2023.
H. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing; 2021.
I. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

J. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.
K. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
L. NAAMM AMP 510 - Metal Stairs Manual; 1992.
M. NAAMM MBG 531 - Metal Bar Grating Manual; 2017.
N. NAAMM MBG 532 - Heavy Duty Metal Bar Grating Manual; 2019.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.
1.04 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.
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PART 2  PRODUCTS
2.01 METAL STAIRS - GENERAL

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other
and to building structure.
1. Regulatory Requirements:  Provide stairs and railings that comply with most stringent

requirements of local, state, and federal regulations; where requirements of Contract
Documents exceed those of regulations, comply with Contract Documents.

2. Structural Design:  Provide complete stair and railing assemblies that comply with the
applicable local code.

3. Dimensions:  As indicated on drawings.
4. Shop assemble components; disassemble into largest practical sections suitable for

transport and access to site.
5. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
6. Separate dissimilar metals using paint or permanent tape.

B. Metal Jointing and Finish Quality Levels:
1. Commercial:  Exposed joints as inconspicuous as possible, whether welded or

mechanical; underside of stair not covered by soffit IS considered exposed to view.
a. Welded Joints:  Intermittently welded on back side, filled with body putty, and sanded

smooth and flush.
b. Welds Exposed to View:  Ground smooth and flush.
c. Mechanical Joints:  Butted tight, flush, and hairline.
d. Bolts Exposed to View:  Countersunk flat or oval head bolts; no exposed nuts.
e. Exposed Edges and Corners:  Eased to small uniform radius.
f. Metal Surfaces to be Painted:  Sanded or ground smooth, suitable for satin or matte

finish.
C. Fasteners:  Same material or compatible with materials being fastened; type consistent with

design and specified quality level.
D. Anchors and Related Components:  Same material and finish as item to be anchored, except

where specifically indicated otherwise; provide all anchors and fasteners required.
2.02 METAL STAIRS WITH CONCRETE TREADS

A. Jointing and Finish Quality Level:  Commercial , as defined above.
B. Risers:  Closed.
C. Treads:  Metal pan with field-installed concrete fill.

1. Concrete Depth:  1-1/2 inches (38 mm), minimum.
2. Tread Pan Material:  Steel sheet.
3. Tread Pan Thickness:  As required by design; 14 gauge, 0.075 inch (1.9 mm) minimum.
4. Pan Anchorage to Stringers:  Continuously welded, from top or bottom.
5. Concrete Reinforcement:  Welded wire mesh.
6. Concrete Finish:  Steel troweled .

D. Risers:  Same material and thickness as tread pans.
1. Nosing Depth:  Not more than 1-1/2 inch (38 mm) overhang.
2. Nosing Return:  Flush with top of concrete fill, not more than 1/2 inch (12 mm) wide.

E. Stringers:  Rolled steel channels.
1. Stringer Depth:  10 inches (250 mm).
2. End Closure:  Sheet steel of same thickness as risers welded across ends.

F. Railings:  Steel pipe railings.
2.03 METAL STAIRS WITH GRATING TREADS

A. Jointing and Finish Quality Level:  Commercial , as defined above.
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B. Risers:  Closed.
C. Treads:  Steel bar grating.

1. Grating Type:  Welded.
2. Bearing Bar Depth:  3/4 inch (19 mm), minimum.
3. Top Surface:  Standard.
4. Nosing:  Checkered plate.
5. Nosing Width:  1-1/4 inch (32 mm), minimum.
6. Anchorage to Stringers:  End plates welded to grating, bolted to stringers.

D. Stringers:  Rolled steel channels.
1. Stringer Depth:  10 inches (250 mm).
2. End Closure:  Sheet steel, 14 gauge, 0.075 inch (1.9 mm) minimum; welded across ends.

E. Railings:  Steel pipe railings.
2.04 HANDRAILS AND GUARDS
2.05 MATERIALS

A. Steel Sections:  ASTM A36/A36M.
B. Steel Tubing:  ASTM A500/A500M or ASTM A501/A501M structural tubing, round and shapes

as indicated.
C. Steel Plates:  ASTM A6/A6M or ASTM A283/A283M.
D. Pipe:  ASTM A53/A53M Grade B Schedule 40, black finish.
E. Gratings:  Bar gratings that comply with NAAMM MBG 531 or NAAMM MBG 532, whichever

applies based on bar sizes.
F. Concrete Reinforcement:  Mesh type as detailed, galvanized.

2.06 ACCESSORIES
A. Steel Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
B. Steel Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, and galvanized to ASTM

A153/A153M where connecting galvanized components.
C. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

PART 3  EXECUTION
3.01 PREPARATION

A. When field welding is required, clean and strip primed steel items to bare metal.
3.02 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.
B. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Provide welded field joints where specifically indicated on drawings.  Perform field welding in

accordance with AWS D1.1/D1.1M.
D. Other field joints may be either welded or bolted provided the result complies with the

limitations specified for jointing quality levels.
E. Obtain approval prior to site cutting or creating adjustments not scheduled.
F. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except

surfaces to be in contact with concrete.
3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.
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B. Maximum Offset From True Alignment:  1/4 inch (6 mm).
END OF SECTION  05 51 00
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SECTION 05 51 33
METAL LADDERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Prefabricated ladders.
1.02 REFERENCE STANDARDS

A. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008
(Reaffirmed 2018).

B. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings; 2018, with
Editorial Revision.

C. ASTM B85/B85M - Standard Specification for Aluminum-Alloy Die Castings; 2018, with Editorial
Revision.

D. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

E. ASTM B210/B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn
Seamless Tubes; 2019a.

F. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold
Finished Bar, Rod, and Wire; 2019.

G. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of
fasteners, and accessories.  Include erection drawings, elevations, and details where
applicable.

PART 2  PRODUCTS
2.01 MATERIALS - ALUMINUM

A. Extruded Aluminum:  ASTM B211/B211M, 6063 alloy, T6 temper.
B. Sheet Aluminum:  ASTM B209/B209M, 5052 alloy, H32 or H22 temper.
C. Aluminum-Alloy Drawn Seamless Tubes:  ASTM B210/B210M, 6063 alloy, T6 temper.
D. Aluminum-Alloy Bars:  ASTM B211/B211M, 6061 alloy, T6 temper.
E. Aluminum-Alloy Sand Castings:  ASTM B26/B26M.
F. Aluminum-Alloy Die Castings: ASTM B85/B85M .
G. Bolts, Nuts, and Washers:  Stainless steel.
H. Welding Materials:  AWS D1.2/D1.2M; type required for materials being welded.

2.02 FABRICATION
A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
D. Supply components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.
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2.03 PREFABRICATED LADDERS
A. Prefabricated Ladder:  Welded metal unit complying with ANSI A14.3; factory fabricated to

greatest degree practical and in the largest components possible.
1. Components:  Manufacturer's standard rails, rungs, treads, handrails. returns, platforms

and safety devices complying with the requirements of the MATERIALS article of this
section.

2. Materials:  Aluminum; ASTM B211/B211M 6063 alloy, T52 temper.
3. Finish:  Mill finish aluminum.
4. Manufacturers:

a. Industrial Ladder & Scaffolding, Inc.:  www.anyladder.com/#sle.
b. O'Keeffe's Inc  Model 503A Low Parapet Access Ladder with Platform :

 www.okeeffes.com/#sle.
c. Precision Ladders, LLC :  www.precisionladders.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2.04 FINISHES - ALUMINUM
A. Exterior Aluminum Surfaces:  Standard mill finish .

2.05 FABRICATION TOLERANCES
A. Squareness:  1/8 inch (3 mm) maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch (1.5 mm).
C. Maximum Misalignment of Adjacent Members:  1/16 inch (1.5 mm).
D. Maximum Bow:  1/8 inch (3 mm) in 48 inches (1.2 m).
E. Maximum Deviation From Plane:  1/16 inch (1.5 mm) in 48 inches (1.2 m).

PART 3  EXECUTION
3.01 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Obtain approval prior to site cutting or making adjustments not scheduled.

3.02 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch (6 mm).
C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION  05 51 33



Town of Montgomery Police
Station  06 10 53 - 1  Miscellaneous Rough Carpentry 

SECTION 06 10 53
MISCELLANEOUS ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roof-mounted curbs.
B. Roofing nailers.
C. Preservative treated wood materials.
D. Fire retardant treated wood materials.
E. Communications and electrical room mounting boards.
F. Concealed wood blocking, nailers, and supports.
G. Miscellaneous wood nailers, furring, and grounds.

1.02 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2023.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
C. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood

Framing; 2003 (Reapproved 2017).
D. ASTM D2898 - Standard Practice for Accelerated Weathering of Fire-Retardant-Treated Wood

for Fire Testing; 2010 (Reapproved 2017).
E. ASTM D3498 - Standard Specification for Adhesives for Field-Gluing Wood Structural Panels

(Plywood or Oriented Strand Board) to Wood Based Floor System Framing; 2019a.
F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
G. AWPA U1 - Use Category System:  User Specification for Treated Wood; 2024.
H. PS 1 - Structural Plywood; 2023.
I. PS 20 - American Softwood Lumber Standard; 2021.
J. SPIB (GR) - Standard Grading Rules; 2021.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide technical data on wood preservative materials and application

instructions.
1.04 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, and
installation.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide species graded by the agency specified; if no grading

agency is specified, provide lumber graded by grading agency meeting the specified
requirements.



Town of Montgomery Police
Station  06 10 53 - 2  Miscellaneous Rough Carpentry 

2. Grading Agency:  Grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

3. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS
A. Grading Agency:  Southern Pine Inspection Bureau, Inc; SPIB (GR).
B. Sizes:  Nominal sizes as indicated on drawings, S4S.
C. Moisture Content:  S-dry or MC19.
D. Stud Framing for sizes 2 by 2 through 2 by 6 (50 by 50 mm through 50 by 150 mm):

1. Species:  Allowed under referenced grading rules.
2. Grade:  No.2.

E. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No.2 or Standard Grade.
2. Boards:  Standard or No.3.

F. Parapet Caps:  1-1/2 inch (38 mm) thick, laminated strand lumber.
1. Comply with AWPA U1 use category 2.

2.03 CONSTRUCTION PANELS
A. Communications and Electrical Room Mounting Boards:   PS 1, A-D plywood, or medium

density fiberboard; 3/4 inch (19 mm) thick; flame spread index of 25 or less, smoke developed
index of 450 or less, when tested in accordance with ASTM E84.

B. Other Applications:
1. Plywood Concealed From View But Located Within Exterior Enclosure:  PS 1, C-C

Plugged or better, Exterior grade.
2. Plywood Exposed to View But Not Exposed to Weather:  PS 1, A-D, or better.
3. Other Locations:  PS 1, C-D Plugged or better.

2.04 ACCESSORIES
A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

B. Die-Stamped Connectors:  Hot dipped galvanized steel, sized to suit framing conditions.
1. For contact with preservative treated wood in exposed locations, provide minimum G185

(Z550) galvanizing complying with ASTM A653/A653M.
C. Sill Gasket on Top of Foundation Wall:  1/4 inch (6 mm) thick, plate width, closed cell plastic

foam from continuous rolls.
D. Construction Adhesives:  Adhesives complying with ASTM C557 or ASTM D3498.

2.05 FACTORY WOOD TREATMENT
A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System

for wood treatments determined by use categories, expected service conditions, and specific
applications.
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Fire Retardant Treatment:
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1. Exterior Type:  AWPA U1, Category UCFB, Commodity Specification H, chemically
treated and pressure impregnated; capable of providing a maximum flame spread index of
25 when tested in accordance with ASTM E84, with no evidence of significant combustion
when test is extended for an additional 20 minutes both before and after accelerated
weathering test performed in accordance with ASTM D2898.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for

lumber and 15 percent for plywood.
b. Do not use treated wood in direct contact with ground.

2. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low
temperature, low hygroscopic type, chemically treated and pressure impregnated; capable
of providing a maximum flame spread index of 25 when tested in accordance with ASTM
E84, with no evidence of significant combustion when test is extended for an additional 20
minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for

lumber and 15 percent for plywood.
b. Treat rough carpentry items as indicated.
c. Do not use treated wood in applications exposed to weather or where the wood may

become wet.
PART 3  EXECUTION
3.01 PREPARATION

A. Install sill gasket under sill plate bearing on foundations; puncture gasket cleanly to fit tightly
around protruding anchor bolts.

3.02 INSTALLATION - GENERAL
A. Select material sizes to minimize waste.
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
C. Where treated wood is used on interior, provide temporary ventilation during and immediately

after installation sufficient to remove indoor air contaminants.
3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

3.04 ROOF-RELATED CARPENTRY
A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,

and roofing assembly installation.
B. Provide wood curb at roof openings except where prefabricated curbs are specified and where

specifically indicated otherwise.  Form corners by alternating lapping side members.
3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches (610 mm) on center on edges
and into studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

3.06 CLEANING
A. Waste Disposal:  See Section 01 74 19 - Construction Waste Management and Disposal.

1. Comply with applicable regulations.
2. Do not burn scrap on project site.
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3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.
B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.
C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION  06 10 53
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SECTION 06 41 00
ARCHITECTURAL WOOD CASEWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Specially fabricated cabinet units.
B. Hardware.

1.02 RELATED REQUIREMENTS
A. Section 12 36 00 - Countertops.

1.03 REFERENCE STANDARDS
A. ANSI A135.4 - Basic Hardboard; 2012 (Reaffirmed 2020).
B. ANSI A208.2 - Medium Density Fiberboard (MDF) for Interior Applications; 2022.
C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata

(2016).
D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.
E. BHMA A156.9 - Cabinet Hardware; 2020.
F. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,

and accessories.
1. Scale of Drawings:  1-1/2 inch to 1 foot (125 mm to 1 m), minimum.
2. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

C. Product Data:  Provide data for hardware accessories.
D. Samples:  Submit actual samples of architectural cabinet construction, minimum 12 inches (300

mm) square, illustrating proposed cabinet, countertop, and shelf unit substrate and finish.
E. Samples:  Submit actual sample items of proposed pulls, hinges, shelf standards, and locksets,

demonstrating hardware design, quality, and finish.
1.05 QUALITY ASSURANCE
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect units from moisture damage.
1.07 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions
in building spaces at same levels planned for occupancy.

PART 2  PRODUCTS
2.01 CABINETS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Breakroom Cabinets:  Plastic laminate faced, Custom grade.
2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.
2.03 PANEL CORE MATERIALS

A. Medium Density Fiberboard (MDF):  Composite panel composed of cellulosic fibers, additives,
and bonding system; cured under heat and pressure; comply with ANSI A208.2.
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B. Basic Hardboard:   Panel manufactured from inter-felted lignocellulosic fibers consolidated
under heat and pressure; comply with ANSI A135.4.

2.04 THERMALLY FUSED LAMINATE PANELS
A. Thermally Fused Laminate (TFL):  Melamine- or polyester-resin-saturated decorative papers;

for fusion to composite wood substrates under heat and pressure.
1. Test in accordance with NEMA LD 3 Section 3.
2. Color:  White.

2.05 LAMINATE MATERIALS
A. Manufacturers:

1. Arborite :  www.arborite.com/#sle.
2. Formica Corporation :  www.formica.com/#sle.
3. Panolam Industries International, Inc:  www.panolam.com/#sle.
4. Basis of Design:  Wilsonart LLC:  www.wilsonart.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific
applications.

C. Provide specific types as indicated.
2.06 COUNTERTOPS

A. Countertops:  See Section 12 36 00.
2.07 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.
B. Fasteners:  Size and type to suit application.
C. Concealed Joint Fasteners:  Threaded steel.
D. Grommets:  Standard plastic or rubber  grommets for cut-outs, in color to match adjacent

surface .
2.08 HARDWARE

A. Cabinet Hardware:  Comply with BHMA A156.9 for hardware types and grades indicated below:
1. Hardware Types:  As indicated on drawings.
2. Product Grade:  Grade 2.

B. Adjustable Shelf Supports:  Standard side-mounted system using multiple holes for pin
supports  and coordinated self rests, polished chrome  finish, for nominal 1 inch (25 mm)  spacing
adjustments.

C. Countertop Support Brackets:  Fixed, L-shaped, face-of-stud mounting.
1. Materials:  Steel; T-shape cross-section.

a. Finish:  Manufacturer's standard, factory-applied, powder coat.
b. Color:  Black.
c. Height:  as recommended by manufacturer .
d. Support Length :  9 inches (230 mm) .
e. Width:  1 inch (25 mm).

2. Products:
a. Centerline Brackets ; Front Mounting Plus Countertop Support :

 www.countertopbracket.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Vanity Brackets:  Fixed, ADA-compliant, face-of-stud mounting.
1. Material and Shape:  Steel; formed compound shapes.

a. Finish:  Manufacturer's standard, factory-applied, textured powder coat.
b. Color:  Black.
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2. Products:
a. A&M Hardware, Inc; ADA Vanity Brackets:  www.aandmhardware.com/#sle.
b. Rakks/Rangine Corporation; ADA Compliant EHV Vanity Supports:

 www.rakks.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Countertop Brackets; L-shaped, top of knee wall mounting.
1. Materials:  Steel plates.
2. Finish:  Manufacturer's standard, factory-applied, powder coat.
3. Color:  Black.
4. Products:

a. Centerline Brackets ; Standard Plus Countertop Support Bracket :
 www.countertopbracket.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
F. Countertop Brackets:  Fixed, concealed vertical leg, side-of-stud mounting.

1. Materials:  Steel L- and T-shapes.
a. Finish:  Manufacturer's standard, factory-applied, powder coat.
b. Color:  Black.

2. Products:
a. Centerline Brackets; Floating Wall Mount:  www.countertopbracket.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

G. Drawer and Door  Pulls:  'U' shaped wire pull, satin nickel finish 4" center x 5/16" diameter .
H. Cabinet Catches and Latches:

1. Manufacturers:
a. Knape & Vogt Manufacturing Company:  www.knapeandvogt.com/#sle.

2. Substitutions:  See Section 01 60 00 - Product Requirements.
I. Drawer Slides:

1. Type:  Full extension.
2. Static Load Capacity:  Heavy Duty grade .
3. Mounting:  Side mounted.
4. Stops:  Integral type.
5. Manufacturers:

a. Accuride International, Inc; 9301E Heavy-Duty Full-Extension Slides :
 www.accuride.com/#sle.

b. Knape & Vogt Manufacturing Company; Heavy-Duty Drawer Slides:
 www.knapeandvogt.com/#sle.

c. Substitutions:  See Section 01 60 00 - Product Requirements.
J. Soft-Close, Door and Drawer Adjustable Dampers:

1. Manufacturers:
a. Titus Cabinet Hardware; Titusoft Dampers for Drawers:

 www.titusplus.com/us/en/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

K. Hinges:  European style concealed self-closing type, steel with nickel-plated finish.
1. Manufacturers:

a. Blum, Inc; CLIP top BLUMOTION:  www.blum.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

L. Sliding Door Track Assemblies:  Upper and lower track of satin anodized aluminum, with
matching shoe equipped with nylon rollers.

2.09 FABRICATION
A. Assembly:  Shop assemble cabinets for delivery to site in units easily handled and to permit

passage through building openings.
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B. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than
one piece for any single length.

C. Fitting: When necessary to cut and fit on site, provide materials with ample allowance for
cutting.  Provide matching trim for scribing and site cutting.

D. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes.  Fit corners and joints hairline; secure with concealed fasteners.  Slightly
bevel arises.   
1. Cap exposed plastic laminate finish edges with material of same finish and pattern.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements
for grade indicated.

B. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.
C. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch (0.79

mm).  Do not use additional overlay trim for this purpose.
3.02 ADJUSTING

A. Adjust moving or operating parts to function smoothly and correctly.
3.03 CLEANING

A. Clean casework, counters, shelves, hardware, fittings, and fixtures.
END OF SECTION  06 41 00
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SECTION 07 05 43
CLADDING SUPPORT SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Cladding support systems, directly attached to substrates.
1.02 RELATED REQUIREMENTS

A. Section 070543 - Cladding Support System.
B. Section 07 21 00 - Thermal Insulation.
C. Section 07 42 13.23 - Metal Composite Material Wall Panels.

1.03 DEFINITIONS
A. Continuous Insulation:  As defined by ASHRAE Std 90.1 I-P.

1.04 REFERENCE STANDARDS
A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate cladding support system manufacturer's requirements with

requirements of exterior structural wall assemblies.
1.06 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's published descriptive data, including product attributes.

1. Include data for cladding support system.
C. Shop Drawings:  For each cladding support system; indicate:

1. Sections:  Include column centers, elevations, and dimensions; indicate locations of
system components, component spacings, and wall fasteners.
a. Drawing Scale:  1/8 inch to 1 foot (1:100), minimum.

2. Details:  Connection details between cladding support systems and substrates; indicate
fastener size and spacing.
a. Drawing Scale:  1-1/2 inches to 1 foot (1:10), minimum.

D. Samples:
1. Rails Per Type:  Two units, 12 inches (300 mm) long.
2. Clips Per Type:  Two units.

E. Delegated Design Documents:  Submit for information, signed and sealed documents by
structural engineer of record responsible for comprehensive design package of cladding
system, including wall fasteners and anchors. Submit structural design, rail spacing, and
calculations sufficient to comply with structural design criteria of this section.

F. Design Data:  Submit for information, project-specific thermal performance values for above-
grade walls; prepared by professional engineer; substantiate values based on alternative
compliance methods described in ASHRAE Std 90.1 I-P and acceptable by AHJ.

G. Manufacturer's Instructions:  Submit manufacturer's written installation instructions.
H. Designer's qualification statement.
I. Specimen warranty.

1.07 QUALITY ASSURANCE
A. Designer Qualifications for Contractor's Design-Related Professional Design Services:

 Qualified professional structural engineer experienced in design of cladding support systems
and licensed in the State in which the Project is located.
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B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience and approved by manufacturer.

1.08 DELIVERY, STORAGE, AND HANDLING
A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste

requirements.
B. Deliver products to project site in wrapped, protected, unbroken packaging with product

identification labeling.
C. Store products under cover and elevated above grade.
D. Handle products without damaging; prevent bending, warping, and twisting to surfaces, edges,

or corners.
1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide 2-year manufacturer warranty against structural failure of

cladding support system. Complete forms in Owner's name and register with manufacturer.
C. Installer Warranty:  Provide 2-year warranty against installation defects commencing on Date of

Substantial Completion. Complete forms in Owner's name and register with installer.
PART 2 PRODUCTS
2.01 MANUFACTURERS
2.02 DESIGN CRITERIA

A. See Section 01 40 00 - Quality Requirements for additional information.
END OF SECTION  07 05 43
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SECTION 07 05 53
FIRE AND SMOKE ASSEMBLY IDENTIFICATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Identification markings for fire and smoke rated partitions, and fire rated walls.
1.02 REFERENCE STANDARDS

A. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed product literature for each type of marking, indicating

font, foreground and background colors, wording, and overall dimensions.
C. Schedule:  Completely define scope of proposed marking, and indicate location of affected

walls and partitions, and number of markings.
D. Samples:  Submit two samples of each type of marking proposed for use, of size similar to that

required for project, illustrating font, wording, and method of application.
1.04 FIELD CONDITIONS

A. Do not install adhered markings when ambient temperature is lower than recommended by
label or sign manufacturer.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Partition Identification Labels:
1. Fire Wall Signs, Inc:  www.firewallsigns.com/#sle.
2. Safety Supply Warehouse, Inc:  www.safetysupplywarehouse.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 FIRE AND SMOKE ASSEMBLY IDENTIFICATION
A. Regulatory Requirements:  Comply with "Marking and Identification" requirements of "Fire-

Resistance Ratings and Fire Tests" chapter of ICC (IBC).
B. Adhered Fire and Smoke Assembly Identification Signs:  Printed vinyl or paper sign with factory

applied adhesive backing.
C. Languages:  Provide sign markings in English.

PART 3  EXECUTION
3.01 INSTALLATION

A. Locate markings as required by ICC (IBC).
B. Install adhered markings in accordance with manufacturer's instructions.
C. Install neatly, with horizontal edges level.
D. Protect from damage until Date of Substantial Completion; repair or replace damaged

markings.
END OF SECTION  07 05 53
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SECTION 07 11 13
BITUMINOUS DAMPPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Bituminous dampproofing.
1.02 RELATED REQUIREMENTS

A. Section 07 21 00 - Thermal Insulation:  Rigid insulation board used as protection board.
B. Section 31 23 23 - Fill.
C. Section 33 41 00 - Subdrainage.

1.03 REFERENCE STANDARDS
A. ASTM D41/D41M - Standard Specification for Asphalt Primer Used in Roofing, Dampproofing,

and Waterproofing; 2011 (Reapproved 2023).
B. ASTM D1227/D1227M - Standard Specification for Emulsified Asphalt Used as a Protective

Coating for Roofing; 2013, with Editorial Revision (2019).
C. ASTM D4479/D4479M - Standard Specification for Asphalt Roof Coatings - Asbestos-Free;

2007 (Reapproved 2018).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide properties of primer, bitumen, and mastics.
C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
1.05 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F (5 degrees C) for 24 hours before and
during application until dampproofing has cured.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Karnak Corporation :  www.karnakcorp.com/#sle.
B. Mar-flex Waterproofing & Building Products :  www.mar-flex.com/#sle.
C. W. R. Meadows, Inc:  www.wrmeadows.com/#sle.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 BITUMINOUS DAMPPROOFING
A. Bituminous Dampproofing:  Cold-applied, spray-grade; asphalt base, volatile petroleum

solvents, and other content, suitable for application by spray, brush, roller, or squeegee;
asbestos-free; suitable for application on vertical and horizontal surfaces.
1. Composition:  ASTM D4479/D4479M Type I, asbestos free.
2. VOC Content:  Not more than permitted by local, State, and federal regulations.
3. Applied Thickness:  1/16 inch (1.5 mm), minimum, wet film.

B. Primers, Mastics, and Related Materials:  Type as recommended by dampproofing
manufacturer.

2.03 BITUMEN MATERIALS
A.  Cold Asphaltic Type:

1. Emulsified Asphalt:  ASTM D1227/D1227M, with fiber reinforcement other than asbestos,
Type II, Class 1 or 2.

2. Asphalt Primer:  ASTM D41/D41M, compatible with substrate.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.
B. Verify substrate surfaces are durable, free of matter detrimental to adhesion or application of

dampproofing system.
C. Verify that items penetrating surfaces to receive dampproofing are securely installed.

3.02 PREPARATION
A. Protect adjacent surfaces not designated to receive dampproofing.
B. Clean and prepare surfaces to receive dampproofing in accordance with manufacturer's

instructions.
C. Do not apply dampproofing to surfaces unacceptable to manufacturer.
D. Apply mastic to seal penetrations, small cracks, or minor honeycombs in substrate.

3.03 APPLICATION
A. Foundation Walls:  Apply two coats of asphalt dampproofing.
B. Perform this work in accordance with manufacturer's instructions and NRCA (WM) applicable

requirements.
C. Apply bitumen per manufacturer's recommendations .
D. Seal items watertight with mastic, that project through dampproofing surface.

END OF SECTION  07 11 13
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SECTION 07 21 00
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation  at cavity wall construction, perimeter foundation wall, underside of floor slabs,
and exterior wall behind exterior cladding wall finish .

B. Batt insulation  in exterior wall, ceiling, and roof  construction.
C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall

and roof.
D. Self adhered transition flashing.
E. Foundation and insulation protection liner.

1.02 DEFINITIONS
A. Mineral Fiber Material Composition:  Insulation referred to as mineral fiber block, board, and

blanket insulation is composed of fibers from mineral based substances such as rock, slag, or
glass and processed from the molten state into fibrous form.
1. Based on type of insulation substance, the material will be referred to as a mineral fiber

when having a rock or slag base, and glass fiber with a glass or silica sand base, also
considered a mineral.

2. Insulation blankets are flexible units consisting of felted, bonded, or unbonded fibers
formed into rolls or flat cut pieces referred to as batts; rolls are simply longer versions of
batts.

3. For additional information about mineral fiber and the various classification types, refer to
the following reference standards; ASTM C553, ASTM C612, ASTM C665, and ASTM
C726.

1.03 REFERENCE STANDARDS
A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus; 2021.
B. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.
C. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for

Commercial and Industrial Applications; 2013 (Reapproved 2019).
D. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.
E. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;

2014 (Reapproved 2019).
F. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing; 2023.
G. ASTM C726 - Standard Specification for Mineral Wool Roof Insulation Board; 2017.
H. ASTM D1621 - Standard Test Method for Compressive Properties of Rigid Cellular Plastics;

2016 (Reapproved 2023).
I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
J. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of

Exterior Wall Assemblies Containing Combustible Components; 2023.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
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C. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.

1.05 QUALITY ASSURANCE
A. Air Barrier Association of America (ABAA) Evaluated Materials Program (EAP);

www.airbarrier.org/#sle:  Use evaluated materials from a single manufacturer regularly engaged
in air barrier material manufacture. Use secondary materials approved in writing by primary
material manufacturer.

1.06 FIELD CONDITIONS
A. Do not install insulation adhesives when temperature or weather conditions are detrimental to

successful installation.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene (XPS) board.
B. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.
C. Insulation in Metal Framed Walls: Mineral wool batt insulation with no vapor retarder.
D. Insulation at Exterior Rain Screen: Mineral wool rigid insulation with black facing.
E. Insulation in Metal Framed Walls requiring sound attenuation:  Mineral wool sound control

batts.
F. Insulation Above Lay-In Acoustical Ceilings:  Batt insulation with no vapor retarder.
G. Insulation over Roof Deck: See section 07 53 23 EPDM Roofing System board.
H. Insulation at Structural Connections: Rigid, high-strength polyurethane.

1. Structural thermal break.
2.02 FOAM BOARD INSULATION MATERIALS

A. Extruded Polystyrene (XPS) Board Insulation:  Comply with ASTM C578 with either natural skin
or cut cell surfaces.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value (RSI-value):  Type IV, 5.0 (0.88), minimum, per 1

inch (25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.
4. Complies with fire resistance requirements indicated on drawings as part of an exterior

non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.
5. Type and Water Absorption:  Type XII, 0.3 percent by volume, maximum, by total

immersion.
6. Products:

a. DuPont de Nemours, Inc; Styrofoam Brand Cavitymate Plus :
building.dupont.com/#sle.

b. Kingspan Insulation LLC; GreenGuard GG25-LG XPS Insulation Board:
www.kingspan.com/#sle.

c. Owens Corning Corporation : www.ocbuildingspec.com/#sle.
B. Extruded Polystyrene (XPS) Continuous Insulation (CI) Board:  Comply with ASTM C578, and

manufactured using carbon black technology.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value (RSI-value):  Type IV, 5.6 (0.98), minimum, per 1

inch (25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.
4. Board Size:  48 inch by 96 inch (1220 mm by 2440 mm).
5. Board Thickness: as indicated on drawings .
6. Board Edges:  Shiplap, at long edges.
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7. Type and Water Absorption:  Type IV, 0.3 percent by volume, maximum, by total
immersion.

8. Products:
a. DuPont de Nemours, Inc; Styrofoam Brand Ultra SL (Shiplap):

 building.dupont.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Cellular Polyurethane Thermal Break Board Insulation:  High-strength closed-cell structure
board with following characteristics.
1. Board Size: as required by application .
2. Board Thickness: as required by application .
3. Thermal Resistance:  R-value (RSI-value) of 3.85 (0.68) per inch, minimum, at 75 degrees

F (24 degrees C), minimum, in accordance with ASTM C518 test methods.
4. Apparent Thermal Conductivity:  K (Ksi)-value of 0.26 Btu inch/hr sq ft degrees F (0.0375

W/m K), minimum, in accordance with ASTM C518 test methods.
5. Compressive Strength:  210 psi (1.45 MPa), minimum, in accordance with ASTM D1621

test methods.
6. Compressive Modulus:  6,155 psi (42 MPa), minimum, in accordance with ASTM D1621

test methods.
7. Water Absorption:  0.5 percent by volume, maximum.
8. Products:

a. Armatherm ; 500-150 Structural Thermal Break Material : www.armatherm.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

9.
2.03 MINERAL FIBER BOARD INSULATION MATERIALS

A. Mineral Wool Block, Board, or Blanket Thermal Insulation:  Complying with ASTM C612 or
ASTM C553.
1. Where indicated, provide black, non-woven fiberglass facing on one side; with flame

spread index of 25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.
3. Board Size:  as required by  wall assembly .
4. Board Thickness:  to fill full depth of wall cavity .
5. Thermal Resistance:  R-value (RSI-value)  of 4.3 (0.76)  per inch at 75 degrees F (24 C) ,

minimum, when tested in accordance with ASTM C518.
6. Products:

a. Johns Manville :  www.jm.com/#sle.
b. ROCKWOOL; CURTAINROCK 40:  www.rockwool.com/#sle.
c. ROCKWOOL; ROCKBOARD 40:  www.rockwool.com/#sle.
d. ROCKWOOL; ROXUL SAFE:  www.rockwool.com/#sle.
e. Thermafiber, Inc; RainBarrier ci Dark :  www.thermafiber.com/#sle.
f. Thermafiber, Inc; Safing:  www.thermafiber.com/#sle.
g. Substitutions:  See Section 01 60 00 - Product Requirements.

2.04 MINERAL FIBER BLANKET INSULATION MATERIALS
A. Mineral Wool Blanket Thermal Insulation:  Flexible or semi-rigid preformed insulation,

complying with ASTM C665.
1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.
3. Products:

a. Johns Manville; MinWool Sound Attenuation Fire Batts:  www.jm.com/#sle.
b. ROCKWOOL; COMFORTBATT:  www.rockwool.com/#sle.
c. Thermafiber, Inc; SAFB:  www.thermafiber.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.05 ACCESSORIES
A. Self-Adhered Transition Flashing:  Multipurpose, self-adhered flashing with modified butyl

adhesive, polyester fiber top sheet, and polypropylene interlayer.
1. Application:  Primerless adhesion for use as through-wall flashings and wall transitions to

roof and below-grade systems.
2. Thickness: minimum 14 mils , nominal.
3. Size: 9 inches (229 mm)  wide, in rolls 75 feet (23 m)  long.
4. Products:

a. Basis of Design: GCP Technologies; Vycor® Pro Flashing:  www.gcpat.com
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Foundation and Insulation Protection Liner
1. Fiberglass reinforced plastic (FRP) barrier.
2. Width: as indicated on drawings.
3. Thickness: 0.060 inch.
4. Products:

a. Nudo Inc.; GroundBreaker:  www.nudo.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements .

C. Mineral Wool Insulation Attachment:
1. Products:

a. TruFast Walls, a Division of Altenloh, Brinck & Co. US, Inc; Grip-Lok MW Plate:
 www.trufastwalls.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER
A. Install boards horizontally on foundation perimeter.

1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

B. Extend boards over expansion joints, unbonded to foundation on one side of joint.
C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 FOUNDATION AND INSULATION LINER INSTALLATION
A. Install components plumb and level, accurately fitted, free from distortion or defects, and as

follows:

1. Adhere FRP panels securely to insulation using products that will not damage or dissolve
insulation. Use only solvent free adhesives with a track record of durability to exterior
conditions.

2. Adhere FRP panels securely to insulation using products that will not damage or dissolve
insulation.
a. Use only solvent free adhesives with a track record of durability to exterior conditions.

3. Separate dissimilar materials with bushings, gaskets, grommets, washers or coatings
where required to prevent electrolytic corrosion.

4. Use manufacturer's recommended components and hardware unless otherwise shown.
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3.04 BOARD INSTALLATION UNDER CONCRETE SLABS
A. Place insulation under slabs on grade after base for slab has been compacted.
B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing

slab.
3.05 BATT INSTALLATION

A. Install insulation  in accordance with manufacturer's instructions.
B. Install in interior and demising wall spaces without gaps or voids.  Do not compress insulation.
C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services

within the plane of the insulation.
3.06 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION  07 21 00
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SECTION 07 21 19
FOAMED-IN-PLACE INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Foamed-in-place insulation.
1. In masonry cavity walls.

1.02 REFERENCE STANDARDS
A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus; 2021.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
C. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air

Permeance of Building Materials; 2021a.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, insulation properties, overcoat properties, and

preparation requirements.
C. Certificates:  Certify that products of this section meet or exceed specified requirements.
D. Manufacturer's Installation Instructions:  Indicate special procedures, and perimeter conditions

requiring special attention.
E. Manufacturer Qualification:  Submit documentation of current evaluation of proposed

manufacturer and materials.
F. Installer Qualification:  Submit documentation of current contractor accreditation and current

installer certification.  Keep copies of all contractor accreditation and installer certification on
site during and after installation.  Present on-site documentation upon request.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section, with not less than three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified, with

minimum three years documented experience, and approved by manufacturer.
1.05 FIELD CONDITIONS

A. Do not apply foam when temperature is below that specified by the manufacturer for ambient
air and substrate.

PART 2  PRODUCTS
2.01 MANUFACTURERS
2.02 MATERIALS

A. Foamed-In-Place Insulation:  Low-density, flexible, open cell , water vapor permeable
polyurethane foam; foamed on-site, using blowing agent of water or non-ozone-depleting gas.
1. Thermal Resistance:  R-value (RSI-value)  of 4.04 (0.71) , minimum, per 1 inch (25.4 mm) 

thickness at 75 degrees F (24 degrees C)  mean temperature when tested in accordance
with ASTM C518.

2. Air Permeance:  0.04 cfm per square foot (0.2 L/(s/sq m)), maximum, when tested at
intended thickness in accordance with ASTM E2178 at 1.57 psf (75 Pa).

3. Surface Burning Characteristics:  Flame spread/smoke developed index of 25/450,
maximum, when tested in accordance with ASTM E84.

4. Basis of Design:
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a. Gaco Western ; GacoProFill 6500R :  www.gaco.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 ACCESSORIES
A. Primer (if any) and Single Compnenet Plyurethane Foam Sealants and :  As required by

insulation manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify work within construction spaces or crevices is complete before insulation application.
B. Verify that surfaces are clean, dry, and free of matter that may inhibit insulation adhesion.

3.02 APPLICATION
A. Apply insulation in accordance with manufacturer's instructions.

END OF SECTION  07 21 19
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SECTION 07 27 00
AIR BARRIERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air barriers.
1.02 DEFINITIONS

A. Air Barrier:  Airtight barrier made of material that is virtually air impermeable but water vapor
permeable, both to amount as specified, with sealed seams and sealed joints to adjacent
surfaces.

1.03 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
B. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 2023.
C. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air

Permeance of Building Materials; 2021a.
D. ICC-ES AC148 - Acceptance Criteria for Flexible Flashing Materials; 2017, with Editorial

Revision (2021).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on material characteristics, performance criteria, and limitations .
C. Shop Drawings:  Provide drawings of special joint conditions.
D. Manufacturer's Installation Instructions:  Indicate preparation, installation methods, and storage

and handling criteria.
1.05 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Evaluated Air Barrier Assemblies;
www.airbarrier.org/#sle:  Use evaluated materials from a single manufacturer regularly engaged
in air barrier material manufacture, and use secondary materials approved in writing by primary
material manufacturer.

B. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly
engaged in air barrier material manufacture, and use secondary materials approved in writing
by primary material manufacturer.

1.06 FIELD CONDITIONS
A. Maintain temperature and humidity recommended by materials manufacturers before, during,

and after installation.
PART 2  PRODUCTS
2.01 AIR BARRIER MATERIALS (AIR IMPERMEABLE AND WATER VAPOR PERMEABLE)

A. Air Barrier Sheet, Self-Adhered:  
1. Air Permeance:  0.004 cfm/sq ft (0.02 L/(s sq m)), maximum, when tested in accordance

with ASTM E2178.
2. Water Vapor Permeance:  10 perms (572 ng/(Pa s sq m)), minimum, when tested in

accordance with ASTM E96/E96M using Procedure A - Desiccant Method, at 73.4
degrees F (23 degrees C).

3. Ultraviolet (UV) and Weathering Resistance:  Approved by manufacturer for up to 90 days
of weather exposure.

4. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed
index of 450 or less, Class A when tested in accordance with ASTM E84.
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5. Seam and Perimeter Tape:  As recommended by sheet manufacturer.
6. Products:

a. GCP Applied Technologies; Perm-A-Barrier VPS 30:  www.gcpat.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ACCESSORIES
A. Sealants, Tapes, and Accessories for Sealing Air Barrier and Adjacent Substrates:  As

indicated or in compliance with air barrier manufacturer's installation instructions.
B. Flexible Flashing:  Self-adhering or mechanically-attached flashing used for wall penetrations in

accordance with ICC-ES AC148 requirements.
C. Thinners and Cleaners:  As recommended by material manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and conditions are ready for work of this section.
B. Where existing conditions are responsibility of another installer, notify Architect of

unsatisfactory conditions.
C. Do not proceed with this work until unsatisfactory conditions have been corrected.

3.02 INSTALLATION
A. Install materials in accordance with manufacturer's installation instructions.
B. Air Barriers:  Install continuous airtight barrier over surfaces indicated, with sealed seams and

with sealed joints to adjacent surfaces.
C. Apply sealants and adhesives within recommended temperature range in accordance with

manufacturer's installation instructions.
D. Self-Adhered Sheets:

1. Prepare substrate in accordance with sheet manufacturer's installation instructions; fill and
tape joints in substrate and between dissimilar materials.

2. Lap sheets shingle fashion to shed water and seal laps airtight.
3. Once sheets are in place, press firmly into substrate with resilient hand roller; ensure that

laps are firmly adhered with no gaps or fishmouths.
4. Use same material, or other material approved by sheet manufacturer, to seal to adjacent

substrates, and as flashing.
5. At wide joints, provide extra flexible membrane allowing joint movement.

E. Openings and Penetrations in Exterior Air Barriers:
1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches

(125 mm) onto air barrier and at least 6 inches (150 mm) up jambs; mechanically fasten
stretched edges.

2. At openings with frames having nailing flanges, seal head and jamb flanges using a
continuous bead of sealant compressed by flange and cover flanges with sealing tape at
least 4 inches (100 mm) wide; do not seal sill flange.

3. At openings with nonflanged frames, seal air barrier to each side of framing at opening
using flashing at least 9 inches (230 mm) wide, and covering entire depth of framing.

4. At head of openings, install flashing under air barrier extending at least 2 inches (50 mm)
beyond face of jambs; seal air barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating item and seal to air
barrier surface.
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3.03 PROTECTION
A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION  07 27 00
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SECTION 07 42 13
METAL WALL PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured metal panels for exterior wall panels , with related flashings and accessory
components .

1.02 RELATED REQUIREMENTS
A. Section 05 40 00 - Cold-Formed Metal Framing:  Wall panel substrate.
B. Section 07 21 00 - Thermal Insulation.
C. Section 07 25 00 - Weather Barriers:  Weather barrier under wall panels.
D. Section 07 27 00 - Air Barriers:  Air barrier under wall panels.
E. Section 07 92 00 - Joint Sealants:  Sealing joints between metal wall panel system and

adjacent construction.
1.03 REFERENCE STANDARDS

A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

B. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

C. AAMA 501.1 - Standard Test Method for Water Penetration of Windows, Curtain Walls and
Doors Using Dynamic Pressure; 2017.

D. AAMA 509 - Voluntary Test and Classification Method for Drained and Back Ventilated
Rainscreen Wall Cladding Systems; 2022.

1.04 SUBMITTALS
A. Product Data - Wall System:  Manufacturer's data sheets on each product to be used,

including:
1. Physical characteristics of components shown on shop drawings.
2. Storage and handling requirements and recommendations.
3. Installation instructions and recommendations.

B. Shop Drawings:  Indicate dimensions, layout, joints, construction details, support clips , and
methods of anchorage.

C. Samples:  Submit two  samples of wall panel , 12 inches by 12 inches (305 mm by 305 mm)  in
size illustrating finish color, sheen, and texture.

D. Manufacturer's qualification statement.
E. Warranty Documentation for Installation of Building Rainscreen Assembly:  Submit installer

warranty and ensure that forms have been completed in Owner's name and registered with
installer.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with minimum three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect panels from accelerated weathering by removing or venting sheet plastic shipping wrap.
B. Store prefinished material off the ground and protected from weather; prevent twisting, bending,

or abrasion; provide ventilation; slope metal sheets to ensure proper drainage.
C. Prevent contact with materials that may cause discoloration or staining of products.
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1.07 FIELD CONDITIONS
A. Do not install wall panels when air temperature or relative humidity are outside manufacturer's

limits.
1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Finish Warranty:  Provide 15-year manufacturer warranty against excessive degradation of

exterior finish. Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Wall Panels - Concealed Fasteners:
1. Basis of Design:  Longboard Architectural Products; Panelboard™ System Cladding:

 www.longboardproducts.com
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 METAL WALL PANEL SYSTEM
A. Wall Panel System:  Factory fabricated prefinished metal panel system, site assembled.

1. Provide exterior wall panels and Starter track, J-track, inside corners, outside corners,
termination sets, compression joints U-reveal sets and all accesserires per manufacturer's
shop drawings .

2. Design and size components to support assembly dead loads, and to withstand live loads
caused by positive and negative wind pressure acting normal to plane of wall.

3. Design Pressure:  In accordance with applicable codes.
4. Maximum Allowable Deflection of Panel:  L/180 for length(L) of span.
5. Movement:  Accommodate movement within system without damage to components or

deterioration of seals, movement between system and perimeter components when
subject to seasonal temperature cycling; dynamic loading and release of loads; and
deflection of structural support framing.

6. Drainage:  Provide positive drainage to exterior for moisture entering or condensation
occurring within panel system.

7. Fabrication:  Formed true to shape, accurate in size, square, and free from distortion or
defects; pieces of longest practical lengths.

8. Corners:  Factory-fabricated in one continuous piece with minimum 2-inch (51 mm)
returns.

9. Provide continuity of air barrier seal at building enclosure elements in accordance with
requirements; see Section 07 27 00.

B. Exterior Wall Panels:
1. Profile: Horizontal ; style as indicated .
2. Side Seams: As indicated on drawings , as per manufacturer's installation instructions .
3. Material: Extruded aluminum sheet, 1/16 inch (1.57 mm) minimum thickness.
4. Panel Width:  6 inches (152 mm) x 24' (7315.2mm).
5. Color:  As indicated on drawings.

2.03 MATERIALS
A. Extruded Aluminum:  AAMA 2605, AAMA 2604, AAMA 509, AAMA 501.1-17.
B. Insulation: Mineral-fiber Rain Barrier Dark type, see Section 07 21 00.

1. Thickness: as indicated on drawings.
2. Thermal Resistance: R of 4.3 (RSI of .76)  per inch.

2.04 FINISHES
A. Exposed Surface Finish: Panel manufacturer's standard powder coated finish  coating, top coat

over manufacuters' recommended  primer.
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B. Panel Backside Finish: Panel manufacturer's standard type  wash coat.
2.05 ACCESSORIES

A. Support for Cladding and Continuous Insulation: Continuous thermal Z-girts; see Section 07 05
43 - Cladding Support System.

B. Concealed Sealants:  Non-curing butyl sealant or tape sealant, see Section 07 92 00
C. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated

polyether/polyurethane.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that building framing members are ready to receive panels.
B. Verify air barrier, see Section 07 27 00, has been installed over wall panel substrate; see

Section 05 40 00.
3.02 PREPARATION

A. Install subgirts perpendicular to panel length, securely fastened to substrates and shimmed and
leveled to uniform plane, and spaced at intervals indicated.

3.03 INSTALLATION
A. Install panels on walls and soffits in accordance with manufacturer's instructions.

END OF SECTION  07 42 13
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SECTION 07 42 13.23
METAL COMPOSITE MATERIAL WALL PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Exterior curtain wall system consisting of formed metal composite material (MCM) sheet,  and
attachment to rainscreen system.

1.02 RELATED REQUIREMENTS
A. Section 07 21 60 - Structural Thermal Break
B. Section 07 05 43 - Cladding Support System

1.03 REFERENCE STANDARDS
A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for

Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

B. ASTM A480/A480M - Standard Specification for General Requirements for Flat-Rolled
Stainless and Heat-Resisting Steel Plate, Sheet, and Strip; 2023b.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

D. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated
by the Hot-Dip Process; 2023.

E. ASTM D1781 - Standard Test Method for Climbing Drum Peel for Adhesives; 1998
(Reapproved 2021).

F. ASTM D1929 - Standard Test Method for Determining Ignition Temperature of Plastics; 2023.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
H. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through

Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

I. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

J. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2023).

K. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2023.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Pre-Installation Meeting:  Convene one week before starting work of this section to verify

project requirements, coordinate with installers of other work, establish condition and
completeness of building substrate, and review manufacturers' installation instructions and
warranty requirements.
1. Require attendance by the installer and relevant sub-contractors.
2. Include MCM sheet manufacturer’s representative and wall system manufacturer’s

representative to review storage and handling procedures.
3. Review in detail truck transportation, parking, vertical transportation, schedule, personnel,

installation of adjacent materials and substrate.
4. Review procedures for protection of work and other construction.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
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B. Product Data - MCM Sheets:  Manufacturer's data sheets on each product to be used, including
thickness, physical characteristics, and finish, and:
1. Finish manufacturer's data sheet showing physical and performance characteristics.
2. Storage and handling requirements and recommendations.
3. Fabrication instructions and recommendations.
4. Specimen warranty for finish, as specified herein.

C. Product Data - Wall System:  Manufacturer's data sheets on each product to be used,
including:
1. Physical characteristics of components shown on shop drawings.
2. Storage and handling requirements and recommendations.
3. Installation instructions and recommendations.
4. Specimen warranty for wall system, as specified herein.

D. Shop Drawings:  Show layout and elevations, dimensions and thickness of panels,
connections, details and location of joints, sealants and gaskets, method of anchorage, support
clips, exposed fasteners, number of anchors, supports, reinforcement, trim, flashings, and
accessories.
1. Indicate panel numbering system.
2. Differentiate between shop and field fabrication.
3. Indicate substrates and adjacent work with which the wall system must be coordinated.
4. Include large-scale details of anchorages and connecting elements.
5. Include large-scale details or schematic, exploded or isometric diagrams to fully explain

flashing at a scale of not less than 1-1/2 inches per 12 inches (1:10).
6. Include design engineer's stamp or seal on shop drawings for attachments and anchors.

E. Design Data:  Submit structural calculations stamped by design engineer, for Architect's
information and project record.

F. Test Report:  Submit report of full-size mock-up tests for air infiltration, water penetration, and
wind performance.

G. Test Report:  Submit test report verifying compliance with NFPA 285 for previously-tested
exterior wall assembly.

H. Designer's qualification statement.
I. Testing agency's qualification statement.
J. Maintenance Data:  Care of finishes and warranty requirements.

1.06 QUALITY ASSURANCE
A. Design Engineer's Qualifications:  Design structural supports and anchorages under direct

supervision of a Structural Engineer experienced in design of this type of work and licensed in
the State in which the Project is located.

B. Testing Agency Qualifications:  Independent agency experienced in testing assemblies of the
type required for this project and having the necessary facilities for full-size mock-up testing of
the type specified.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products in manufacturer's original, unopened, undamaged containers with identification

labels intact.
1. Protect finishes by applying heavy-duty removable plastic film during production.
2. Package for protection against transportation damage.
3. Provide markings to identify components consistently with drawings.
4. Exercise care in unloading, storing, and installing panels to prevent bending, warping,

twisting, and surface damage.
B. Store products protected from exposure to harmful weather conditions and at temperature

conditions recommended by manufacturer.
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1. Store in well-ventilated space out of direct sunlight.
2. Protect from moisture and condensation with tarpaulins or other suitable weathertight

covering installed to provide ventilation.
3. Store at a slope to ensure positive drainage of accumulated water.
4. Do not store in enclosed space where ambient temperature can exceed 120 degrees F

(49 degrees C).
5. Avoid contact with other materials that might cause staining, denting, or other surface

damage.
1.08 FIELD CONDITIONS

A. Do not install panels when air temperature or relative humidity are outside manufacturer's
limits.

1.09 WARRANTY
A. Special Warranty:  Provide 2-year warranty covering water tightness and integrity of seals of

wall panels.  Complete forms in Owner's name and register with warrantor.
B. Finish Warranty:  Provide 5-year manufacturer warranty against excessive degradation of

exterior finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Composite Material (MCM) Sheet Manufacturers:
1. Basis of Design:  ALUCOBOND by 3A Composites USA; ALUCOBOND PLUS:

 www.alucobondusa.com/#sle.
2. Alcotex, Inc:  www.alcotex.com/#sle.
3. ALPOLIC Materials :  www.alpolic-americas.com/#sle.
4. ATAS International, Inc:  www.atas.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 WALL PANEL SYSTEM
A. Wall Panel System:  Metal panels, fasteners, and anchors designed to be supported by framing

or other substrate provided by others; provide installed panel system capable of  maintaining
specified performance without defects, damage, or failure.
1. Provide structural design by or under direct supervision of a Structural Engineer licensed

in the State in which the Project is located.
2. Provide panel jointing and weatherseal using a "wet", sealant-sealed system.
3. Anchor panels to supporting framing without exposed fasteners.

2.03 PERFORMANCE REQUIREMENTS
A. Thermal Movement:  Provide for free and noiseless vertical and horizontal thermal movement

due to expansion and contraction under material temperature range of minus 20 degrees F
(minus 29 degrees C) to 180 degrees F (82 degrees C) without buckling, opening of joints,
undue stress on fasteners, or other detrimental effects; allow for ambient temperature at time of
fabrication, assembly, and erection procedures.
1. Wind Performance:  Provide system tested in accordance with ASTM E330/E330M

without permanent deformation or failures of structural members under the following
conditions:

2. Design Wind Pressure:  In accordance with local building code.
3. Maximum deflection of perimeter framing member of L/175 normal to plane of the wall;

maximum deflection of individual panels of L/60.
4. Maximum anchor deflection in any direction of 1/16 inch (1.6 mm) at connection points of

framing members to anchors.
B. Air Leakage:  0.10 cfm/sq ft (0.50 L/sec sq m) maximum leakage when tested at 1.57 psf (75

Pa) pressure difference in accordance with ASTM E283/E283M.
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C. Water Penetration:  No water penetration under static pressure when tested in accordance with
ASTM E331 at a differential of 10 percent of inward acting design load, 6.27 psf (300 Pa)
minimum, after 15 minutes.
1. Water penetration is defined as the appearance of uncontrolled water on the interior face

of the wall.
2. Design to drain leakage and condensation to the exterior face of the wall.

D. Fire Performance:  Use test method complying with NFPA 285.
2.04 PANELS

A. Panels:  1 inch (25.4 mm) deep pans formed of metal composite material sheet by routing back
edges of sheet, removing corners, and folding edges.
1. Reinforce corners with riveted aluminum angles.
2. Provide concealed attachment to supporting structure by adhering attachment members to

back of panel; attachment members may also function as stiffeners.
3. Maintain maximum panel bow of 0.8 percent of panel dimension in width and length;

provide stiffeners of sufficient size and strength to maintain panel flatness without showing
local stresses or read-through on panel face.

4. Secure members to back face of panels using structural silicone sealant approved by
MCM sheet manufacturer.

5. Fabricate panels under controlled shop conditions.
6. Where final dimensions cannot be established by field measurement before

commencement of manufacturing, make allowance for field adjustments without requiring
field fabrication of panels.

7. Fabricate as indicated on drawings and as recommended by MCM sheet manufacturer.
a. Make panel lines, breaks, curves, and angles sharp and true.
b. Keep plane surfaces free from warp or buckle.
c. Keep panel surfaces free of scratches or marks caused during fabrication.

8. Provide joint details providing a watertight and structurally sound wall panel system that
allows no uncontrolled water penetration on inside face of panel system.

2.05 MATERIALS
A. Metal Composite Material (MCM) Sheet:  Two sheets of aluminum sandwiching a core of

extruded thermoplastic material; no foamed insulation material content.
1. Overall Sheet Thickness:  0.118 inch (3 mm), minimum.
2. Bond and Peel Strength:  No adhesive failure of the bond between the core and the skin

nor cohesive failure of the core itself below 22.4 inch-pound/inch (100 N-mm/mm) with no
degradation in bond performance, when tested in accordance with ASTM D1781,
simulating resistance to panel delamination, after 8 hours of submersion in boiling water
and after 21 days of immersion in water at 70 degrees F (21 degrees C).

3. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke developed
index of 450, maximum; when tested in accordance with ASTM E84.

4. Flammability:  Self-ignition temperature of 650 degrees F (343 degrees C) or greater when
tested in accordance with ASTM D1929.

B. Metal Framing Members:  Include sub-girts, zee-clips, base and sill angles and channels, hat-
shaped and rigid channels, and furring channels required for complete installation.
1. Provide material strength, dimensions, configuration as required to meet applied loads

and in compliance with applicable building code.
2. Sheet Steel Components:  ASTM A653/A653M galvanized to G90/Z275 or zinc-iron alloy-

coated to A60/ZF180; or ASTM A792/A792M aluminum-zinc coated to AZ60/AZM180.
3. Stainless Steel Sheet Components:  ASTM A480/A480M.

2.06 FINISHES
A. Fluoropolymer Coil Coating System:  Polyvinylidene fluoride (PVDF) multi-coat superior

performing organic coatings system complying with AAMA 2605, including at least 70 percent
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PVDF resin, with at least 80 percent of coil coated metal surfaces having minimum total dry film
thickness (DFT) of 0.9 mil, 0.0009 inch (0.023 mm); color and gloss as selected by Architect
from manufacturer’s standard line.

B. Color/Texture:  As selected by Architect from manufacturer's standard range.
2.07 ACCESSORIES

A. Fasteners:
1. Exposed Fasteners:  Stainless steel; permitted only where absolutely unavoidable and

subject to prior approval of the Architect.
2. Screws:  Self-drilling or self-tapping Type 410 stainless steel or zinc-alloy steel hex

washer head, with EPDM or PVC washer under heads of fasteners bearing on weather
side of metal wall panels.

3. Bolts:  Stainless steel.
4. Fasteners for Flashing and Trim:  Blind fasteners of high-strength aluminum or stainless

steel.
PART 3  EXECUTION
3.01 EXAMINATION

A. Examine dimensions, tolerances, and interfaces with other work.
B. Examine substrate on-site to determine that conditions are acceptable for product installation in

accordance with manufacturer's written instructions.
C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
D. Notify Architect in writing of conditions detrimental to proper and timely completion of work, and

do not proceed with erection until unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. Do not install products that are defective, including warped, bowed, dented, and broken
members, and members with damaged finishes.

B. Comply with instructions and recommendations of MCM sheet manufacturer and wall system
manufacturer, as well as with approved shop drawings.

C. Install wall system securely allowing for necessary thermal and structural movement; comply
with wall system manufacturer's instructions for installation of concealed fasteners.

D. Do not handle or tool products during erection in manner that damages finish, decreases
strength, or results in visual imperfection or failure in performance.  Return component parts
that require alteration to shop for refabrication, if possible, or for replacement with new parts.

E. Do not form panels in field unless required by wall system manufacturer and approved by the
Architect; comply with MCM sheet manufacturer's instructions and recommendations for field
forming.

F. Separate dissimilar metals; use gasket fasteners, isolation shims, or isolation tape where
needed to eliminate possibility of electrolytic action between metals.

G. Where joints are designed for field-applied sealant, seal joints completely with specified
sealant.

H. Install square, plumb, straight, and true, accurately fitted, with tight joints and intersections
maintaining the following installation tolerances:
1. Variation From Plane or Location:  1/2 inch in 30 feet (10 mm in 10 m) of length and up to

3/4 inch in 300 feet (20 mm in 100 m), maximum.
2. Deviation of Vertical Member From True Line:  0.1 inch in 25 feet (3 mm in 9 m) run,

maximum.
3. Deviation of Horizontal Member From True Line:  0.1 inch in 25 feet (3 mm in 9 m) run,

maximum.



Town of Montgomery Police
Station  07 42 13.23 - 6  Metal Composite Material Wall

Panels 

4. Offset From True Alignment Between Two Adjacent Members Abutting End To End, In
Line:  0.03 inch (0.75 mm), maximum.

I. Replace damaged products.
END OF SECTION  07 42 13.23
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SECTION 07 53 23
ETHYLENE-PROPYLENE-DIENE-MONOMER ROOFING - VERSICO

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Adhered roof system with ethylene-propylene-diene-monomer (EPDM) roofing membrane.
B. Vapor retarder.
C. Deck sheathing.
D. Cover boards.
E. Insulation.

1.02 RELATED REQUIREMENTS
A. Section 01 23 00 - Alternates
B. Section 07 62 00 - Sheet Metal Flashing and Trim:  Counterflashings and reglets.

1.03 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;

Most Recent Edition Cited by Referring Code or Reference Standard.
B. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.
C. ASTM C1278/C1278M - Standard Specification for Fiber-Reinforced Gypsum Panel; 2017.
D. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board; 2023a.
E. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof

Membrane; 2015, with Editorial Revision (2022).
F. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and

Low-Sloped Opaque Surfaces; 2011 (Reapproved 2019).
G. FM (AG) - FM Approval Guide; Current Edition.
H. FM DS 1-28 - Wind Design; 2015, with Editorial Revision (2024).
I. FM DS 1-29 - Roof Deck Securement and Above-Deck Roof Components; 2016, with Editorial

Revision (2022).
J. UL 790 - Standard for Standard Test Methods for Fire Tests of Roof Coverings; Current Edition,

Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.
1. Review preparation and installation procedures, in addition to coordination and scheduling

required with related work.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide manufacturer's written information listed below.

1. Product data indicating membrane materials, flashing materials, insulation, vapor retarder,
surfacing, and fasteners.

2. Preparation instructions and recommendations.
3. Storage and handling requirements.

C. Shop Drawings:  Indicate joint or termination detail conditions, conditions of interface with other
materials, mechanical fastener layout, and walk pad layout .

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
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E. Manufacturer's Field Reports:  Indicate procedures followed, ambient temperatures, humidity,
wind velocity during application, and supplementary instructions provided.

F. Manufacturer's Installation Instructions:  Indicate membrane seaming precautions, finish
coating installation, special procedures, and perimeter conditions requiring special attention.

G. Manufacturer's Qualification Statement.
H. Installer's Qualification Statement.
I. Warranty Documentation.

1. Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

2. Submit installer's certification that installation complies with required warranty conditions
for waterproofing membrane.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with at least twenty years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of type specified and with at

least five years documented experience.
1. Approved by membrane manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING
A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste

requirements.
1.08 FIELD CONDITIONS

A. Do not apply roofing membrane when ambient temperature is below 40 degrees F (5 degrees
C) or above manufacturer's recommended ambient temperature.

B. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

C. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed that same day.

D. Proceed with work so new roofing materials are not subject to construction traffic as work
progresses.

E. Do not allow grease, oils, fats, or other contaminants to come into direct contact with roofing
membrane.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. System Warranty:  Provide manufacturer's system warranty agreeing to repair or replace

roofing membrane that leaks or is damaged due to wind or other natural causes.
1. System Warranty Term:  25 years .
2. For repair and replacement include costs of both material and labor in warranty.

PART 2  PRODUCTS
2.01 MANUFACTURER

A. Basis of Design:  Versico Roofing Systems:  www.versico.com/#sle.
B. Carlisle SynTec Systems:  www.carlisle-syntec.com/#sle.
C. Substitutions:  See Section 01 60 00 - Product Requirements .

2.02 ROOFING APPLICATIONS
A. Ethylene-Propylene-Diene-Monomer (EPDM) Membrane Roofing:  Single-ply membrane.

1. Adhered, over insulation.
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2.03 PERFORMANCE / DESIGN CRITERIA
A. Solar Reflectance Index (SRI):  Minimum of 64 based on three-year aged value; if three-year

aged data is not available, minimum of 82 initial value, calculated in accordance with ASTM
E1980.
1. Field applied coating may not be used to achieve specified SRI.

B. Roof Covering External Fire Resistance Classification:  Class A when tested in accordance to
UL 790.

C. Wind Uplift:
1. Designed to withstand wind uplift forces calculated in accordance with ASCE 7.
2. Design Wind Speed:  In accordance with local building code and authorities having

jurisdiction (AHJ).
D. Insulation Thermal Resistance (R-Value):  Provide R-Value over entire roof deck in accordance

with local building code requirements.
E. Drainage:  No standing water within 48 hours after precipitation.

2.04 ROOFING MEMBRANE MATERIALS
A. Single Source Responsibility:  Provide and install products from single source.
B. Membrane:  Ethylene-propylene-diene-monomer (EPDM); ASTM D4637/D4637M, Type I -

Non-Reinforced.
1. Membrane Thickness:   60 mils, 0.060 inch (1.5 mm) , minimum.
2. Sheet Width:  Factory fabricated into largest sheets possible.
3. Base Bid:  Color:  Black.

a. Add Alternate GC4 Color:  upcharge to White on Black.
4. Products:

a. Versico Roofing Systems; VersiGard Non-Reinforced EPDM.
C. Seaming Materials:  As recommended by membrane manufacturer.
D. Vapor Retarder:   Material approved by roofing membrane manufacturer and in compliance with

fire rating classification requirements, and compatible with roofing and insulation materials.
1. Provide fire-retardant adhesive.

E. Flexible Flashing Material:  Same material as roofing membrane.
F. Base Flashing:  Provide waterproof, fully adhered base flashing system at penetrations, plane

transitions, and terminations.
2.05 DECK SHEATHING

A. Deck Sheathing:  Gypsum sheathing, ASTM C1278/C1278M, Type X special fire resistant type,
 and paper faced.
1. Thickness:  5/8 inch (15.9 mm), minimum.

2.06 COVER BOARDS
A. Cover Board:  Extruded polystyrene (XPS) insulation board; ASTM C578, Type IV.

1. Compressive Strength:  25 psi (172 kPa), minimum.
2. Board Thickness:  3/4 inch (19 mm).
3. Board Edge:  Square.
4. Products:

a. Owens-Corning Foamular 604, distributed by Versico.
2.07 INSULATION

A. Polyisocyanurate (ISO) Board Insulation:  Complies with ASTM C1289, Type II, Class 1 - Faced
with organic felt facers (glass fiber reinforced cellulosic felt) on both major surfaces of core
foam.
1. Tapered Board:  Slope as necessary for application, with 1/2 inch (12.7 mm), minimum

thickness, and fabricated from fewest possible layers.
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2. Grade and Compressive Strength:  Grade 2, with 20 psi (138 kPa), minimum.
3. Products:

a. Versico Roofing Systems; VersiCore MP-H.
b. Versico Roofing Systems; VersiCore MP-H Tapered.

2.08 ACCESSORIES
A. Prefabricated Roof Expansion Joint Flashing:  Butyl sheet over closed-cell foam backing

seamed to galvanized steel flanges.
B. Prefabricated Flashing Accessories:

1. See Section 07 62 00 for metal counterflashing and trim information.
2. Corners and Seams:

a. Inside/Outside Corner, White on Black:  60 mil, 0.060 inch (1.5 mm) thick, 7 by 9
inches (178 by 229 mm) precut, uncured EPDM with 30 mil, 0.030 inch (0.76 mm)
thick factory-applied tape.
1) Products:

(a) Versico Roofing Systems; VersiGard White Quick-Applied.
b. Curb Flashing:  60 mil, 0.060 inch (1.5 mm) thick, cured EPDM with 30 mil, 0.030

inch (0.76 mm) thick, factory-applied tape along entire width.
1) Products:

(a) Versico Roofing Systems; VersiGard White Peel and Stick EPDM.
3. Penetrations:  Same material as membrane, with manufacturer's standard cut-outs, rigid

inserts, clamping rings, and flanges.
a. Pipe Seals:  Provide factory-applied tape on deck flange.
b. Products:

1) Versico Roofing Systems; VersiGard Quick-Applied.
4. Sealant Pockets:  Same material as membrane, with manufacturer's standard

accessories, in manufacturer's standard configuration.
a. Pourable Sealant Pocket:  2 inches (51 mm) wide plastic support strip with factory-

applied, adhesive-backed uncured EPDM flashing.
b. Pocket Diameter:  4 inch (102 mm), nominal.
c. Products:

1) Versico Roofing Systems; VersiGard Quick-Applied.
C. Insulation Adhesive:  Two component polyurethane, expanding foam.
D. Insulation Joint Tape:  Glass fiber reinforced type as recommended by insulation manufacturer,

and compatible with roofing materials; 6 inches (152 mm) wide; self adhering.
E. Fasteners:  Appropriate for application indicated as recommended and approved by membrane

manufacturer.
1. Length as required for thickness of membrane and insulation material and penetration of

deck substrate; with metal washers.
F. Membrane Adhesive:  As recommended by membrane manufacturer.
G. Walkway Pads

1. VersiGard® EPDM Black Quick-Applied Molded Walkway Pads
2. Versico’s VersiGard EPDM Black Quick-Applied (QA) Molded Walkway Pads are

designed to protect the membrane in those areas exposed to repetitive foot traffic.
3. Walkways must be installed at all traffi c concentration points (i.e., roof hatches, access

doors, rooftop ladders, Davit crane, safety attachment points, etc.) regardless of traffic
frequency. Walkways must also be installed if regular maintenance (once a month or
more) is necessary to service rooftop equipment.

H. Roof Edgings and Terminations:  Manufacturer's standard roof edge and termination
accessories.
1. Color:  As selected by Architect.
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2. Drip Edge System:  Drip edge system with decorative cover over continuous L-shaped
cleat and slotted fastening holes at 12 inches (305 mm) on center.
a. Products:

1) Versico Roofing Systems; VersiTrim 200 Drip Edge.
3. Coping:  Parapet wall type coping system providing galvanized steel hold-down cleats and

snap-on coping cap.
a. Parapet Wall Width:  As indicated on drawings.
b. Face and Back Leg Heights:  4 inches (102 mm) face height, and 4 inches (102 mm)

back height, nominal.
c. Products:

1) Versico Roofing Systems; VersiTrim 300 Parapet Wall Coping.
PART 3  EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that surfaces and site conditions are ready to receive work.
B. Verify deck is supported and secure.
C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly

sloped and suitable for installation of roof system.
D. Verify deck surfaces are dry and free of snow or ice.
E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips,

nailing strips, and reglets are in place.
3.02 SURFACE PREPARATION

A. Clean substrate thoroughly prior to roof application.
3.03 METAL DECK PREPARATION

A. Provide deck sheathing on metal deck, layout sheathing with long side perpendicular to flutes
and stagger end joints; provide support at ends.
1. Cut sheathing cleanly and accurately at roof offsets and/or protrusions to provide smooth

surface, and tape joints.
B. Mechanically fasten sheathing to roof deck, in accordance with FM DS 1-29 and roofing

manufacturer's installation instructions
1. Fasten sheathing boards on entire roof area, using at least six fasteners with washers on

each sheathing board.
3.04 INSTALLATION - GENERAL

A. Install roofing system in accordance with manufacturer's instructions, as well as NRCA (RM)
and NRCA (WM) applicable requirements.

B. Application of roofing membrane during unsuitable weather is not permitted.
C. Application of roofing membrane when ambient temperature is outside temperature range

recommended by manufacturer is not permitted.
D. Application of roofing membrane to damp or frozen deck surface or when precipitation is

expected or occurring is not permitted.
E. Exposing materials vulnerable to water or sun damage in quantities greater than can be

weatherproofed the same day is not permitted.
3.05 VAPOR RETARDER APPLICATION

A. Apply vapor retarder to deck surface with adhesive in accordance with manufacturer's
instructions.
1. Extend vapor retarder under cant strips and blocking to deck edge.
2. Install flexible flashing from vapor retarder to air seal material of wall construction, lap and

seal to provide continuity of air barrier plane.
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B. Verify that vapor retarder is clean and dry, continuous, and ready for application of insulation.
3.06 INSULATION APPLICATION

A. Attachment of Insulation:
1. Mechanically fasten  first layer of insulation to deck in accordance with roofing

manufacturer's instructions and FM (AG), FM DS 1-28, and FM DS 1-29  applicable
requirements.

2. Embed second layer of insulation into full bed of adhesive in accordance with roofing and
insulation manufacturer's instructions.

B. Installing wet, damaged, or warped insulation boards is not permitted.
C. Apply subsequent layers of insulation with joints staggered minimum 6 inches (152 mm) from

joints of preceding layer.
D. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck

flutes.
E. Apply boards with edges in moderate contact without forcing, and with gap between boards no

greater than 1/4 inch (6 mm) wide; cut insulation to fit neatly to perimeter blocking and around
penetrations through roof.

F. Tape joints of insulation in accordance with roofing and insulation manufacturer's instructions.
G. Only apply quantity of insulation than can be completely waterproofed in same day.

3.07 MEMBRANE APPLICATION
A. Roll out membrane, free from wrinkles or tears; place sheet membrane into place without

stretching.
B. Shingle joints on sloped substrates in direction of drainage.
C. Overlap edges, ends, and seal seams by contact adhesive, minimum 3 inches (75 mm) wide,

sealing permanently waterproof.
D. At membrane intersections with vertical surfaces, provide the following:

1. Extend membrane over and up cant strips at least 4 inches (102 mm) onto vertical
surfaces.

2. Fully adhere flexible flashing over membrane and up to nailing strips.
E. Install roofing expansion joints as indicated on drawings, and ensure joints are watertight.
F. Coordinate installation of roof related flashings, sumps, and drains; locate field splices away

from low areas and roof drains, and shingle lap upslope sheets over downslope sheets.
G. Daily Seal:  Provide daily seal in accordance with manufacturer's installation instructions at end

of each work day to prevent infiltration of water at incomplete flashings, terminations, and other
unfinished membrane edges.

3.08 CLEANING
A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
B. Remove wrappings, empty containers, paper, and other debris from roof daily, and dispose of

debris in compliance with local, State, and Federal regulations.
C. Remove bituminous markings from finished surfaces.
D. In areas where finished surfaces are soiled by work of this section, consult manufacturer of

surfaces for cleaning advice and comply with their documented instructions.
E. Repair or replace defaced or damaged finishes caused by work of this section.

END OF SECTION  07 53 23
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SECTION 07 84 00
FIRESTOPPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Firestopping systems.
B. Firestopping of joints and penetrations in fire-resistance-rated and smoke-resistant assemblies,

whether indicated on drawings or not, and other openings indicated.
1.02 REFERENCE STANDARDS

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.
B. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems; 2015 (Reapproved

2019).
C. ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire

Barriers Using Intermediate-Scale, Multi-story Test Apparatus; 2023b.
D. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-

of-Wall Joint Systems Installed between Rated Wall Assemblies and Nonrated Horizontal
Assemblies; 2023a.

E. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,
Including All Revisions.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,

and firestopping test or design number.
C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.
D. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

1.04 QUALITY ASSURANCE
A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings

when tested in accordance with methods indicated.
1.05 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation; maintain minimum temperature before, during, and for three days
after installation of materials.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products :  www.3m.com/firestop/#sle.
2. Fire Shield, LLC :  www.fireshieldlv.com/#sle.
3. Hilti, Inc:  www.hilti.com/#sle.
4. RectorSeal, a CSW Industrials Company :  www.rectorseal.com/firestop-solutions/#sle.
5. Specified Technologies Inc:  www.stifirestop.com/#sle.
6. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS
A. Firestopping Materials:  Any materials meeting requirements.
B. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of

materials as required for tested firestopping assembly.
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2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS
A. Perimeter Fire Containment Firestopping:  Use system that has been tested according to ASTM

E2307 to have fire resistance F Rating equal to required fire rating of floor assembly.
B. Head-of-Wall (HW) Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies

and Non-Rated Horizontal Assemblies:  Use system that has been tested according to ASTM
E2837 to have fire resistance F Rating equal to required fire rating of wall assembly.

C. Floor-to-Floor (FF), Floor-to-Wall (FW), Head-of-Wall (HW), and Wall-to-Wall (WW) Joints,
Except Perimeter, Where Both Are Fire-Rated:  Use system that has been tested according to
ASTM E1966 or UL 2079 to have fire resistance F Rating equal to required fire rating of the
assembly in which the joint occurs.

D. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814
to have fire resistance F Rating equal to required fire rating of penetrated assembly.

2.04 FIRESTOPPING SYSTEMS
A. Firestopping:  Any material meeting requirements.

1. Fire Ratings:  See drawings for required systems and ratings.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.
3.02 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Install labeling required by code.
3.03 CLEANING

A. Clean adjacent surfaces of firestopping materials.
3.04 PROTECTION

A. Protect adjacent surfaces from damage by material installation.
END OF SECTION  07 84 00
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SECTION 07 92 00
JOINT SEALANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.
B. Joint backings and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by

Means of a Durometer; 2015 (Reapproved 2022).
B. ASTM C834 - Standard Specification for Latex Sealants; 2017 (Reapproved 2023).
C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.
D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).
E. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2022.
F. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;

2022.
G. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).
H. UL 263 - Standard for Fire Tests of Building Construction and Materials; Current Edition,

Including All Revisions.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include

the following:
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Nonsag Sealants:
1. Adfast USA Inc:  www.adfastcorp.com/#sle.
2. Adhesives Technology Corporation :  www.atcepoxy.com/#sle.
3. Bostik Inc:  www.bostik-us.com/#sle.
4. Dow :  www.dow.com/#sle.
5. Everkem Diversified Products, Inc:  www.everkemproducts.com/#sle.
6. Franklin International, Inc:  www.titebond.com/#sle.
7. Henry Company :  www.henry.com/#sle.
8. Hilti, Inc:  www.hilti.com/#sle.
9. Master Builders Solutions :  www.master-builders-solutions.com/en-us/#sle.
10. Momentive Performance Materials, Inc (formerly GE Silicones) :

 www.momentive.com/#sle.
11. Pecora Corporation :  www.pecora.com/#sle.
12. QUIKRETE Companies :  www.quikrete.com/#sle.
13. Sherwin-Williams Company :  www.sherwin-williams.com/#sle.
14. Sika Corporation :  www.usa.sika.com/#sle.
15. Specified Technologies Inc:  www.stifirestop.com/#sle.
16. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.



Town of Montgomery Police
Station  07 92 00 - 2  Joint Sealants 

17. W. R. Meadows, Inc:  www.wrmeadows.com/#sle.
18. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 JOINT SEALANT APPLICATIONS
A. Scope:

1. Interior Joints:
a. Do not seal interior joints indicated on drawings as not sealed.
b. Do not seal gaps and openings in gypsum board and suspended ceilings
c. Do not seal through-penetrations in sound-rated assemblies that are also fire-rated

assemblies.
d. Seal open joints except specific open joints indicated on drawings as not sealed.

2.03 JOINT SEALANTS - GENERAL
A. Sealants and Primers:  Provide products having lower volatile organic compound (VOC)

content than indicated in SCAQMD 1168.
2.04 NONSAG JOINT SEALANTS

A. Nonstaining Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to
withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 25 percent , minimum.
2. Nonstaining to Porous Stone:  Nonstaining to light-colored natural stone when tested in

accordance with ASTM C1248.
3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.

B. Silicone Sealant:  ASTM C920, Grade NS, Use T; single component , explicitly approved by
manufacturer for traffic exposure when recessed below traffic surface; not expected to
withstand continuous water immersion.
1. Movement Capability:  Plus 100 percent and minus 50 percent, minimum.
2. Color:  To be selected by Architect from manufacturer's standard range.

C. Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to withstand
continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  15 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Cure Type:  Single component, neutral moisture curing.

D. Polymer Sealant:  ASTM C920; single component, cured sealant is paintable and mold/mildew
resistant, low odor and VOC, and ultraviolet (UV) resistant.
1. Adheres to wet surfaces.
2. Color:  White.

E. Hybrid Elastomeric  Sealant:  ASTM C920, Grade NS, Uses M and A; single component; not
expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 50 percent, minimum.
2. Hardness Range:  15 to 25, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:  Minus 75 to 300 degrees F (Minus 60 to 150 degrees C).

F. Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-component ; not
expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 35 percent , minimum.
2. Color:  To be selected by Architect from manufacturer's standard range.

G. Polyurethane Sealant for Continuous Water Immersion:  ASTM C920, Grade NS, Uses M and
A; single or multicomponent ; explicitly approved by manufacturer for continuous water
immersion; suitable for traffic exposure when recessed below traffic surface.
1. Movement Capability:  Plus and minus 35 percent, minimum.
2. Color:  To be selected by Architect from manufacturer's standard range.



Town of Montgomery Police
Station  07 92 00 - 3  Joint Sealants 

H. Acrylic Latex Sealant, Water-Based:  ASTM C834 Type OP - Opaque  and Grade Minus 18
degrees C (0 degrees F); ASTM C920 Class 100/50 for white and colors, and Class 25/25 for
clear.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Application Temperature:  Within range of 40 to 120 degrees F (4 to 49 degrees C)
3. Service Temperature Range:  From 0 to 160 degrees F (minus 18 to 71 degrees C).

I. Acrylic Latex Sealant:  ASTM C834; for use as acoustical sealant and in firestopping systems
for expansion joints and through penetrations.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Fire Rated System:  Complies with UL 263 and ASTM E119 with UL fire resistance

classifications.
J. Noncuring Butyl Sealant:  Solvent-based, single component, nonsag, nonskinning,

nonhardening, nonbleeding; nonvapor permeable; intended for fully concealed applications.
PART 3  EXECUTION
3.01 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant

work; be aware that sealant drips and smears may not be completely removable.
3.02 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.
C. Install bond breaker backing tape where backer rod cannot be used.
D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without

getting sealant on adjacent surfaces.
E. Do not install sealant when ambient temperature is outside manufacturer's recommended

temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

F. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

END OF SECTION  07 92 00
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SECTION 08 06 71
DOOR HARDWARE SCHEDULE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Preliminary schedule of door hardware sets for swinging and other door types  as indicated on
drawings.

1.02 RELATED REQUIREMENTS
A. Section 08 71 00 - Door Hardware:  Requirements to comply with in coordination with this

section.
1.03 REFERENCE STANDARDS

A. BHMA A156.18 - Standard for Materials and Finishes; 2020.
B. DHI (H&S) - Sequence and Format for the Hardware Schedule; 2019.

1.04 PROJECT INFORMATION
A. Project Name:  Town of Montgomery Police Station.
B. Architect:  Jason T. Anderson Architect, P.C. dba ADG Architects.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Comply with submittal requirements as indicated in Section 08 71 00.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Only manufacturers listed in Door Hardware Schedule or Section 08 71 00 are considered
acceptable, unless noted otherwise.

B. Obtain each type of door hardware as indicated from a single manufacturer and single supplier.
C. Manufacturer's Abbreviations: Coordinate with manufacturers listed in Section 08 71 00.

1. GJ - Glynn Johnson.
2. HES - HES.
3. IVE - Ives.
4. LCN - LCN.
5. PEM - Pemko.
6. ROC - Rockwood.
7. SCH - Schlage.
8. VD - Von Duprin.
9. ZRO - Zero Industries, Inc.

2.02 DESCRIPTION
A. Door hardware sets provided represent the design intent, they are only a guideline and should

not be considered a detailed or complete hardware schedule.
1. Provide door hardware item(s) as required for similar purposes, even when item is not

listed for a door in Door Hardware Schedule.
2. Necessary items that are not included in a Hardware Set should be added and have the

appropriate additional hardware as required for proper application and functionality.
3. Door hardware supplier is responsible for providing proper size and hand of door for

products required in accordance with Door Hardware Schedule and as indicated on
drawings.

4. Quantities listed are for each Pair (PR) of doors, or for each Single (SGL) door, as
indicated in hardware sets.
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2.03 FINISHES
A. Finishes: Complying with BHMA A156.18.

PART 3 EXECUTION
3.01 DOOR HARDWARE SCHEDULE

A. Organize listing of door hardware components within each hardware set in compliance with 10-
Part scheduling sequence indicated in DHI (H&S), unless otherwise indicated.

B. Set 01
1. For use on Door #(s): S100, S100-1
2. Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA Continuous Hinge 112XY EPT 626 IVE
2 EA Power Transfer EPT10 689 VON
1 E Rem Mullion KR4954 689 VON
1 EA Elec Panic Hardware RX-98-EO 626 VON
1 EA Elec Panic Hadware RX-QEL-98-NL 24 VDC 626 VON
1 EA SFIC Mortise Cyl 80-102 X K510-730 626 SCH
1 EA SFIC Rim Housing 80-129 626 SCH
1 EA SFIC Core 80-036 626 SCH
2 EA Closer 4040XP SHCUSH TBWMS 689 LCN
1 EA Rain Drip 142A AA ZER

SET Perimeter Gasketing By Door Manufacterer  
2 EA Door Sweep By Door Manufacterer  
1 EA Threshold 8724A MIL ZER

2 EA Wire Harness (1 in frame, 1
in door)

Allegion Connect Type &
length as required SCH

2 EA Door Contact 679-05 WHT SCE
1 SET Power Supply By Division 28
1 EA Card Reader

a. Coordinate with electrical and access control systems.
b. Operational Descrition:  Both doors normally closed and locked; valid credential will

momentarily retract latch bolt in panic hardware to allow entry.  
c. Free egress at all times for both doors.  

C. Set #02
1. For use on Door #(s):  133
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Privacy Lockset w/
Outside Indicator ND40 ATH OS OCG 626 SCH

1 EA Overhead Stop 90S 630 GJ
1 EA Closer 4040 XP REG TBWMS 689 LCN
1 EA Kick Plate 8400 24" x 2" LDW B-CS US32D IVE
3 EA Silencer ** SR64/65 as req'd GRY IVE
1 EA Signage BF689 - UNISEX BLUE ROC

a. ** Omit where smoke / fire seals are provided.
b. Signage: Raised characters and Grade 2 Braile translation - submit documentation

for approval.
D. Set #03

1. For use on Door #(s):  134
2. Provide each SGL door(s) with the following:
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QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Privacy Lockset w/
Outside Indicator ND40 ATH OS OCG 626 SCH

1 EA Wall Stop WS406 / 407 CCV 630 GJ
1 EA Closer 4040 XP REG TBWMS 689 LCN
1 EA Kick Plate 8400 24" x 2" LDW B-CS US32D IVE
1 EA Smoke Seal 488S X LAR as required GRY ZRO
1 EA Signage BF689 - UNISEX BLUE ROC

a. Signage: Raised characters and Grade 2 Braile translation - submit documentation
for approval.

E. Set #04
1. For use on Door #(s): 115, 118
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE
1 EA Passage Lockset ND10S ATH  626 SCH
1 EA Closer 4040XP Reg TBWMS 689 LCN

1 EA *Anti Friction Latch;
3/4" throw 14-042 SCH

1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 EA Wall Stop WS 406 / 407 CCV 630 IVE
1 EA Smoke Seal 488S X LAR BLK ZRO

a. ** Omit where smoke / fire seals are provided.
F. Set #05

1. For use on Door #(s):  110
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE
1 EA Passage Lockset ND10S ATH 626 SCH

1 EA *Anti Friction Latch;
3/4" throw 14-042 SCH

1 EA Closer 4040XP Reg TBWMS 689 LCN
1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 EA Smoke Seal 488S X LAR BLK ZRO

G. Set #06
1. For use on Door #(s): 102, 104, 113, 113-1, 135.
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Wireless Electronic
Storeroom Lockset NDE80 HD ATH 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP SCUSH TBWMS 689 LCN

1 EA *Anti Friction Latch;
3/4" throw 14-042 SCH

1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 EA Wall Stop WS406 / 407 CCV 630 IVE

1 EA Automatic Door
Bottom 365AA ALM ZRO

1 SET Smoke Seal 488S X LAR as required BK ZRO
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a. Coordinate with Drawings A-004 and A-005
H. Set #07

1. For use on Door #(s): 102-1, 104-1, 108, 109, 120, 121, 127, 128, 129, 130, 136-1, 201,
203, 204, 205, 206, 207, 209

2. Provide each SGL door(s) with the following:
QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Wireless Electronic
Storeroom Lockset NDE80 HD  ATH 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP SCUSH TBWMS 689 LCN

1 EA *Anti Friction Latch;
3/4" throw 14-042 SCH

1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 EA Wall Stop WS406 / 407 CCV 630 IVE

1 EA Atuomatic Door
Bottom 365AA ALM ZRO

1 SET Smoke Seal 488S X LAR as required BK ZRO

a. *Coordinate with Drawings A-004 and A-005; on all fire rated doors
I. Set #08

1. For use on Door #(s): 105, 112
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Wireless Electronic
Lockset

NDEBHD ATH Battery
Operated 626 SCH

1 EA Closer 4040XP SCUSH TBWMS 689 LCN

1 EA *Anti Friction Latch;
3/4" throw 14-042 SCH

1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 EA Wall Stop WS406 / 407 CCV 630 IVE

1 EA Atuomatic Door
Bottom 365AA ALM ZRO

1 SET Smoke Seal 488S X LAR BK ZRO

a. *Coordinate with Drawings A-004 and A-005
b. Coordinate with electrical and security systems.
c. Door normally closed and locked; presenting valid credential to reader will

momentaily unlock lockset and allow entry.
d. Free egress always allowed.

J. Set #09
1. For use on Door #(s): 107
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Wireless Electronic
Storeroom Lockset NDE80HD ATH 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP REG TBWMS 689 LCN
1 EA OH Stop 90S 630 GLY

1 EA *Anti Friction Latch;
3/4" throw 14-042 SCH
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1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 SET Smoke Seal 488S X LAR BK ZRO

1 EA Automatic Door
Bottom 365AA ALM ZRO

a. *Coordinate with Drawings A-004 and A-005
b. Door normally closed and locked; presenting valid credential to reader will

momentaily unlock lockset and allow entry.
c. Free egress always allowed.

K. Set #10
1. For use on Door #(s): 122
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Electric Mortise
Lockset

L9095HDEL 07A CON 12/24
VDC 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP SCUSH TBWMS 689 LCN

1 EA *Anti Friction Latch;
3/4" throw SCH

1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 EA Smoke Seal 488S X LAR Brown ZRO

1 EA Automatic Door
Bottom 365AA ALM ZRO

1 EA Threshold 8724A A ZRO

1 EA Wire Harness Allegion Connect, type &
length as required SCH

1 Ea Power Supply
2 EA Card Reader

a. Door normally closed and locked; presenting valid credential to reader will
momentaily unlock lockset and allow entry.

b. Coordinate with Electrical, fire and access control systems
c. Door Normally closed and locked on both sides.
d. Presenting valid credential to reader will momentarily unlock lockset and allow entry

or exit.
e. When fire alarm sounds or power is lost, door will be unlocked on both sides (fail

safe).
L. Set #11

1. For use on Door #(s): 123, 124
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA Hinge 5BB1 4.5 X 4.5 652 IVE
1 EA Hinge 5BB1 4.5 X 4.5`CON TW4 652 IVE

1 EA Electric Mortise
Lockset

L9095HDEL 07A CON 12/24
VDC 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP REGTBWMS 689 LCN

1 EA *Anti Friction Latch;
3/4" throw SCH

1 EA Kick Plate 8400 24" x 2" LDW US32D IVE
1 EA Wall Stop WS 406 / 407 as required 630 ZRO
1 EA Smoke Seal 488S X LAR Brown ZRO
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1 EA Atuomatic Door
Bottom 365AA ALM ZRO

1 EA Wire Harness (1 in
frame, 1 in door)

Allegion connect, type &
length as required SCH

1 Set Power Supply
1 EA Card Reader

a. *Coordinate with Drawings A-004 and A-005
b. Coordinate with Electrical, fire and access control systems
c. Door Normally closed and locked on both sides.
d. Presenting valid credential to reader will momentarily unlock lockset and allow entry

or exit.
e. When fire alarm sounds or power is lost, door will be unlocked on both sides (fail

safe).
M. Set #12 - NOT USED
N. Set #13

1. For use on Door #(s): 131
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Wireless Electronic
Lockset

NDEBHD ATH Battery
Operated 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP REG TBWMS 689 LCN
1 EA Wall Stop WS 406 / 407CCV 630 IVE
1 SET Smoke Seal * 488S X LAR BK  ZRO

1 EA Automatic Door
Bottom 365AA ALM ZRO

a. Coordinate with Drawings A-004 and A-005
b. Coordinate with electrical and security systems
c. Door normally closed and locked; presenting valid credential to reader will

momentaily unlock lockset and allow entry.
d. Free egress always allowed.

O. Set #14
1. For use on Door #(s): 103
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 NRP 652 IVE

1 EA Wireless Electronic
Lockset

NDEBHD ATH Battery
Operated 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP EDA TBWMS 689 LCN
1 EA Wall Stop WS 406 / 407CCV 630 IVE
3 EA Silencer SR64 / 65 as required GRY IVE

a. Coordinate with electrical and security systems.
b. Door normally closed and locked; presenting valid credential to reader will

momentaily unlock lockset and allow entry.
c. Free egress always allowed.

P. Set #15
1. For use on Door #(s): 103-1
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
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3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Wireless Electronic
Lockset

NDEBHD ATH Battery
Operated 626 SCH

1 EA Closer 4040XP 689 LCN

1 EA *Anti Friction Latch;
3/4" throw 14-042 SCH

1 EA Wall Stop WS 406 4 07CCV 630 IVE
1 SET Smoke Seal 488S X LAR BK ZRO

1 EA Automatic Door
Bottom 365AA ALM ZRO

a. Coordinate with Drawings A-004 and A-005
b. ** Omit where smoke / fire seals are provided.
c. Door normally closed and locked; presenting valid credential to reader will

momentaily unlock lockset and allow entry.
d. Free egress always allowed.

Q. Set 16
1. For use on Door #(s): 111
2. Provide each single door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 NRP 628 IVE
1 EA Panic Device 98-L-AL-P 626 VON
1 EA Electronic Lock XE360 626 SCH
1 EA Closer 4040XP SHSCU TBWMS 689 LCN
1 EA Rain Drip 142A AA ZRO
1 EA Gasketing 270A A  PEM
1 EA Door Sweep 8192AA AA ZRO 
1 EA Threshold 8724 A A ZRO 

a. Door normally closed and locked; valid credential will momentarily unlock lever. Free
egress at all times.

b. High Voltage electrical room, double door
R. Set #17

1. For use on Door #(s): 122-1
2. Provide each DBL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA Continuous Hinge 112 XY EPT 628 IVE
2 EA Power Transfer EPT10 689  Von
1 EA Removable Mullion KR4954 689 VON
1 EA Electronic Panic Device RX-98-EO 626 VON
1 EA Electronic Panic Device RX-QEL-98-NL 24 VDC 626 VON
1 EA SFIC Mortise Cylinder 80-102 X K510-730 626 SCH
1 EA SFIC Rim Housing 80-129 626 SCH
2 EA Closer 4040XP SHCUSH TBWMS 689 LCN
1 EA Rain Drip 142A AA ZRO
1 EA Gasketing 270A A ZRO
1 EA Meeting Stile 326AA-S AA ZRO
2 EA Door Sweep 8192AA AA ZRO
1 EA Threshold 8724A A ZRO

2 EA Wire Harness (1 in
door, 1 in frame)

Allegion Connect Type & Length as
required SCH

1 SET Power Supply
1 EA Card Reader
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a. Coordinate with electrical and security systems.
b. Door normally closed and locked; presenting valid credential to reader will

momentaily unlock lockset and allow entry.
c. Free egress always allowed.

S. Set #18
1. For use on Door #(s): 125, 126, 136, 207-1
2. Provide each single door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 NRP 652 IVE

1 EA Wireless Electronic
Lockset NDEBHD ATH Battery Operated 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP SCUSH TBWMS 628 LCN
1 EA Rain Drip Cap 142A AA ZRO
1 EA Gasketing 270A A ZRO
1 EA Door Sweep 8192AA AA ZRO 
1 EA Threshold 8724A MIL ZRO 

a. Coordinate with electrical and security systems.
b. Door normally closed and locked; presenting valid credential to reader will

momentaily unlock lockset and allow entry.
c. Free egress always allowed.

T. Set #19
1. For use on Door #(s): 117
2. Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA Hinge 5BB1 4.5 X 4.5 652 IVE

1 EA Wireless Electronic
Storeroom Lockset ND80 HD  ATH 626 SCH

1 EA SFIC Core 80-036 626 SCH
1 EA Closer 4040XP SCUSH TBWMS 689 LCN
1 EA Armor Plate 8400 34" x 2" LDW 630 IVE
1 EA Wall Stop WS406/407CVX 630 IVE
1 SET Smoke Seal 488S X LAR BK ZRO

a. Coordinate with Drawings A-004 and A-005
                                                                      END OF SECTION  08 06 71
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.
B. Fire-rated hollow metal doors and frames.
C. Thermally insulated hollow metal doors with frames.
D. Sound-rated hollow metal doors and frames.
E. Bullet-resistant hollow metal doors and frames.
F. Hollow metal borrowed lites glazing frames.
G. Accessories, including glazing, louvers, and matching panels.

1.02 RELATED REQUIREMENTS
A. Section 08 34 73 - Sound Control Door Assemblies.
B. Section 08 71 00 - Door Hardware.
C. Section 08 80 00 - Glazing: Glass for doors and borrowed lites.

1.03 ABBREVIATIONS AND ACRONYMS
A. ANSI: American National Standards Institute.
B. ASCE: American Society of Civil Engineers.
C. HMMA: Hollow Metal Manufacturers Association.
D. NAAMM: National Association of Architectural Metal Manufacturers.
E. NFPA: National Fire Protection Association.
F. SDI: Steel Door Institute.
G. UL: Underwriters Laboratories.

1.04 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors; 2024.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2023.
D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 2020.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

H. BHMA A156.115 - Hardware Preparation in Steel Doors and Frames; 2016.
I. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
J. ITS (DIR) - Directory of Listed Products; Current Edition.
K. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.
L. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.
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M. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow
Metal Doors and Frames; 2017.

N. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;
2014.

O. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.
P. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.
Q. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2023.
R. UL (DIR) - Online Certifications Directory; Current Edition.
S. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
T. UL 752 - Standard for Bullet-Resisting Equipment; Current Edition, Including All Revisions.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings: Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Installation Instructions: Manufacturer's published instructions, including any special installation
instructions relating to this project.

1.06 QUALITY ASSURANCE
A. Maintain at project site copies of reference standards relating to installation of products

specified.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com.
2. Mesker, dormakaba Group :  www.meskeropeningsgroup.com/#sle.
3. Republic Doors, an Allegion brand :  www.republicdoor.com/#sle.
4. Basis of Design:  Steelcraft, an Allegion brand; F Series:  www.allegion.com/sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Bullet-Resistant  Hollow Metal Doors and Frames:
1. AMBICO Limited: www.ambico.com/#sle.
2. Fleming Door Products, an Assa Abloy Group company :  www.assaabloydss.com/#sle.
3. Krieger Specialty Products : www.kriegerproducts.com/#sle.
4. Megamet Industries, Inc: www.megametusa.com/#sle.
5. Mesker, dormakaba Group :  www.meskeropeningsgroup.com/#sle.
6. Republic Doors, an Allegion brand ; DE-BR : www.republicdoor.com/#sle.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS
A. Requirements for Hollow Metal Doors and Frames:
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1. Steel Sheet: Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility: Comply with ICC A117.1 and ADA Standards.
3. Door Edge Profile: Manufacturers standard for application indicated.
4. Typical Door Face Sheets: Flush.
5. Glazed Lights: Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturers standard.
6. Hardware Preparations, Selections and Locations: Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.

7. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on SDI Standards:  Provide at least A40/ZF120 (galvannealed) when

necessary, coating not required for typical interior door applications, and at least
A60/ZF180 (galvannealed) for corrosive locations.

B. Hollow Metal Panels: Same construction, performance, and finish as doors.
C. Combined Requirements: If a particular door and frame unit is indicated to comply with more

than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Exterior hollow metal insulated door.

1. Based on SDI Standards: ANSI/SDI A250.8 (SDI-100).
a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI A250.4.
c. Model see drawings .
d. Door Face Metal Thickness: 18 gage, 0.042 inch (1.0 mm) , minimum.
e. Zinc Coating: A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Door Core Material: Manufacturers standard core material/construction and in compliance
with requirements .

3. Door Thickness: 1-3/4 inches (44.5 mm) , nominal.
4. Weatherstripping: Refer to Section 08 71 00 .
5. Door Finish: Factory primed and field finished .

B. Interior hollow metal non-rated door.
C. Interior Doors, Hollow Metal, Non-Fire Rated:

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 1 - Standard-duty .
b. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
c. Model see drawings .
d. Door Face Metal Thickness: 18 gage, 0.042 inch (1.0 mm) , minimum.

2. Door Core Material: Manufacturers standard core material/construction and in compliance
with requirements.

3. Door Thickness: 1-3/4 inches (44.5 mm), nominal.
D. Interior hollow metal fire rated door.

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 2 - Heavy-duty.
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b. Physical Performance Level B  500 000 cycles; in accordance with ANSI/SDI A250.4.
c. Model see drawings .
d. Door Face Metal Thickness: 18 gage, 0.042 inch (1.0 mm) , minimum.

2. Fire Rating: As indicated on drawings , tested in accordance with UL 10C and NFPA 252
("positive pressure fire tests").

3. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

4. Door Thickness: 1-3/4 inches (44.5 mm) , nominal.
E. Sound Control Door Assemblies:  Refer to Section 08 34 73.
F. Bullet-Resistant  Doors;  Exterior :  heavy duty, threat level 3; 14g door face thickness.

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI A250.4.
c. Model see drawings for details .
d. Door Face Metal Thickness: 16 gauge, 0.053 inch (1.3 mm) , minimum.

2. Bullet Resistance: UL 752, Threat Level Rating - Level 3.
3. Door Core Material: Manufacturers standard core material/construction in compliance with

requirements.
4. Door Thickness: As required to meet requirements indicated.
5. Hinge Rail and Reinforcement: Non-beveled edge, reinforced with continuous steel

channel, 12 gauge, 0.093 inch (2.3 mm) minimum metal thickness, welded at 5 inch (127
mm) on center maximum, and compatible with 4-1/2 inch (114 mm) full mortise template
and continuous geared hinges.

2.04 HOLLOW METAL FRAMES
A. Basis of Design:  Steelcraft, an Allegion brand; 'F' Series: www.allegion.com/sle.
B. Comply with standards and/or custom guidelines as indicated for corresponding door in

accordance with applicable door frame requirements.
C. Exterior Door Frames: Face welded type , galvanized.

1. Galvanizing: Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance
with ASTM A653/A653M, with A40/ZF120 coating.

2. Frame Metal Thickness: 16 gage, 0.053 inch (1.3 mm), minimum.
3. Frame Finish: Factory primed and field finished.
4. Weatherstripping: Separate, see Section 08 71 00.

D. Interior Door Frames, Non-Fire Rated: Face welded type .
1. Frame Metal Thickness: 16 gage, 0.053 inch (1.3 mm), minimum.
2. Frame Finish: Factory primed and field finished.

E. Interior Door Frames, Non-Fire Rated: Knock-down type .
1. Frame Metal Thickness: 16 gage, 0.053 inch (1.3 mm), minimum.
2. Frame Finish: Factory primed and field finished.

F. Door Frames, Fire-Rated: Face welded type .
1. Fire Rating: Same as door, labeled.
2. Frame Metal Thickness: 16 gage, 0.053 inch (1.3 mm), minimum.
3. Frame Finish: Factory primed and field finished.

G. Bullet-Resistant Door Frames: Comply with UL 752, with same level of bullet resistance as
door; face welded  construction, ground smooth, fully prepared and reinforced for hardware
installation.
1. Frame Metal Thickness: 16 gauge, 0.053 inch (1.3 mm), minimum.
2. Frame Finish: Factory primed and field finished.

H. Mullions for Pairs of Doors: Fixed, except where removable is indicated , with profile similar to
jambs.
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I. Borrowed Lites Glazing Frames: Construction and face dimensions to match door frames, and
as indicated on drawings.

J. Transom Bars: Fixed, of profile same as jamb and head.
K. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be

grouted.
L. Frames in Masonry Walls: Size to suit masonry coursing with head member 4 inches (102 mm)

high to fill opening without cutting masonry units.
M. Frames Wider than 48 inches (1219 mm) : Reinforce with steel channel fitted tightly into frame

head, flush with top.
2.05 FINISHES

A. Primer: Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
2.06 ACCESSORIES

A. Louvers: Roll formed steel with overlapping frame; finish same as door components ; factory-
installed.

B. Vision Lites
1. Size 4" x 25", fire rated
2. Gauge: 18g
3. Mechanical screw fasteners, non- friction fit.

C. Glazing: As specified in Section 08 80 00, factory installed.
D. Astragals for Double Doors: 

1. Exterior Doors:  Steel, Z-shaped.
2. Fire-Rated Doors:  Steel, shape as required for fire rating.

E. Mechanical Fasteners for Concealed Metal-to-Metal Connections: Self-drilling, self-tapping,
steel with electroplated zinc finish.

F. Mechanical Fasteners for punch and dimple to wood and / or concrete connection:  Phillips
head, flush, steel with electroplated zinc finish of size per manufacturers instructions.
1. For concrete or masonry: either shields or self-tapping; contractors option.

G. Polyurethane Foam for Setting Frames:
1. Soudafoam Door & Window; by SoudalAccumetric, 350 Ring Road, Elizabethtown, KY

42701; (877)-873-8739.  www.soudalusa.com; e-mail: info@soudalusa.com.
2. Penosil Premium FireRated Gunfoam B1; www.penosil.com
3. OSI Quad Foam; www.ositough.com
4. Substitutions:  or equal per section 01 6000 Product Requirements.

H. Silencers: Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

I. Temporary Frame Spreaders: Provide for factory- or shop-assembled frames.
PART 3 EXECUTION
3.01 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Polyurethane punch and dimpled frames in wood, metal, concrete and masonry construction,

gun method; brace frames so that pressure of foam before setting will not deform frames.
E. Caulk perimeter of frame both sides with Silicone sealant per section 07 9200.
F. Install door hardware as specified in Section 08 71 00.
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G. Comply with glazing installation requirements of Section 08 80 00.
H. Touch up damaged factory finishes.

3.02 TOLERANCES
A. Clearances Between Door and Frame: Comply with related requirements of specified frame

standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.
B. Maximum Diagonal Distortion: 1/16 inch (1.6 mm) measured with straight edge, corner to

corner.
3.03 ADJUSTING

A. Adjust for smooth and balanced door movement.
END OF SECTION  08 11 13
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SECTION 08 14 16
FLUSH WOOD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush wood doors; flush  and flush glazed  configuration; fire-rated, non-rated, and acoustical .
1.02 RELATED REQUIREMENTS

A. Section 08 11 13 - Hollow Metal Doors and Frames.
B. Section 08 71 00 - Door Hardware.
C. Section 08 80 00 - Glazing.

1.03 REFERENCE STANDARDS
A. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
B. ASTM E413 - Classification for Rating Sound Insulation; 2022.
C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata

(2016).
D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.
E. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Indicate door core materials and construction; veneer species, type and

characteristics.
C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,

blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.
1. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).
2. Include certification program label.

D. Samples:  Submit two  samples of door veneer, 4 by 4 inches (100 by 100 mm)  in size
illustrating wood grain, stain color, and sheen .

E. Certificate:  Submit labels and certificates required by quality assurance and quality control
 programs.

F. Test Reports:  Show compliance with specified requirements for the following:
1. Sound-retardant doors and frames; sealed panel tests are not acceptable.

G. Warranty, executed in Owner's name.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section, with not less than three years of documented experience.
1. Accredited participant in the specified certification program prior to the commencement of

fabrication and throughout the duration of the project.
B. Woodwork Quality Assurance Program:

1. Provide labels indicating that the installed work complies with AWI/AWMAC/WI (AWS) or
AWMAC/WI (NAAWS) requirements for grade or grades specified.

2. Provide designated labels on shop drawings as required by quality assurance program.
3. Provide designated labels on installed products as required by quality assurance program.
4. Submit documentation upon completion of installation that verifies this work is in

compliance with specified requirements.
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1.06 DELIVERY, STORAGE, AND HANDLING
A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging, and inspect for damage.
C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or

wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide manufacturer's warranty on interior doors for the life of the

installation. Complete forms in Owner's name and register with manufacturer.
1. Include coverage for delamination of veneer, warping beyond specified installation

tolerances, defective materials, and telegraphing core construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Basis of Design:  Lambton Doors; www.lambtondoors.com
2. Haley Brothers :  www.haleybros.com/#sle.
3. Krieger Specialty Products :  www.kriegerproducts.com/#sle.
4. Masonite Architectural :  www.architectural.masonite.com/#sle.
5. Oregon Door :  www.oregondoor.com/#sle.
6. VT Industries, Inc:  www.vtindustries.com/#sle.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 DOORS AND PANELS
A. Doors: See drawings for locations and additional requirements.

1. Quality Standard:  Custom Grade, Heavy Duty performance, in accordance with
AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), unless noted otherwise.

2. Wood Veneer Faced Doors:  5-ply unless otherwise indicated.
B. Interior Doors:  1-3/4 inches (44 mm) thick unless otherwise indicated; flush construction.

1. Provide solid core doors at each location.
2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with UL 10C -

Positive Pressure; Underwriters Laboratories Inc (UL) or Intertek/Warnock Hersey (WHI)
labeled without any visible seals when door is open.

3. Sound-Rated Doors:  Minimum STC as indicated on drawings , calculated in accordance
with ASTM E413, tested in accordance with ASTM E90.

4. Wood  veneer facing with factory transparent finish  as indicated on drawings .
2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and
faces as indicated.

B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

C. Sound-Rated Doors:  Equivalent to type, with particleboard core (PC) construction as required
to achieve STC rating specified; plies and faces as indicated above.

2.04 DOOR FACINGS
A. Veneer Facing for Transparent Finish:  Natural birch , veneer grade in accordance with quality

standard indicated , plain sliced (flat cut), with book match  between leaves of veneer, running
match  of spliced veneer leaves assembled on door or panel face .
1. Vertical Edges:  Any option allowed by quality standard for grade.
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2. "Running Match" each pair of doors and doors in close proximity to each other.
3. "Pair Match" each pair of doors; "Set Match" pairs of doors within 10 feet (3 m) of each

other when doors are closed.
2.05 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.
B. Cores Constructed with stiles and rails:  
C. Factory machine doors for hardware other than surface-mounted hardware, in accordance with

hardware requirements and dimensions.
D. Factory fit doors for frame opening dimensions identified on shop drawings, with edge

clearances in accordance with specified quality standard.
E. Provide edge clearances in accordance with the quality standard specified.

2.06 FINISHES - WOOD VENEER DOORS
A. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -

Finishing for grade specified and as follows:
B. Factory finish doors in accordance with finish schedule .
C. Seal door top edge with color sealer to match door facing.

2.07 ACCESSORIES
A. Hollow Metal Door Frames:  See Section 08 11 13.
B. Wood Louvers:

1. Material and Finish:  match door veneer  species.
C. Door Window Frames:  Door window frames with glazing securely fastened within door

opening.
1. Size:  As indicated on drawings .
2. Glazing:  1/4 inch (6.4 mm) thick, tempered glass, in compliance with requirements of

authorities having jurisdiction.
D. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for

countersink style tamper proof screws.
E. Door Hardware:  See Section 08 71 00.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or

alignment.
3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.
B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.
C. Use machine tools to cut or drill for hardware.
D. Coordinate installation of doors with installation of frames and hardware.
E. Coordinate installation of glazing.

3.03 TOLERANCES
A. Comply with specified quality standard for fit and clearance tolerances.
B. Comply with specified quality standard for telegraphing, warp, and squareness.
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3.04 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.

END OF SECTION  08 14 16



Town of Montgomery Police
Station  08 34 73 - 1  Sound Control Door Assemblies 

SECTION 08 34 73
SOUND CONTROL DOOR ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sound control door assemblies.
1. Metal doors and frames.
2. Wood doors and metal frames.
3. Fire-rated doors and frames.

1.02 RELATED REQUIREMENTS
A. Section 08 71 00 - Door Hardware.

1.03 ABBREVIATIONS AND ACRONYMS
1.04 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ANSI/SDI A250.3 - Test Procedure and Acceptance Criteria for Factory Applied Finish Coatings

for Steel Doors and Frames; 2019.
C. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors; 2024.
D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2023.
E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 2020.
F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

I. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2023.

J. ASTM E413 - Classification for Rating Sound Insulation; 2022.
K. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata

(2016).
L. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.
M. BHMA A156.115 - Hardware Preparation in Steel Doors and Frames; 2016.
N. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
O. ITS (DIR) - Directory of Listed Products; Current Edition.
P. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.
Q. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.
R. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow

Metal Doors and Frames; 2017.
S. NAAMM HMMA 865 - Guide Specifications for Sound Control Hollow Metal Door and Frame

Assemblies; 2013.
T. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.
U. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.
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V. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2023.
W. SDI 128 - Guidelines for Acoustical Performance of Standard Steel Doors and Frames; 2019.
X. UL (DIR) - Online Certifications Directory; Current Edition.
Y. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
Z. WDMA I.S. 1A - Interior Architectural Wood Flush Doors; 2021, with Errata (2022).

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Samples:  Submit two samples of metal, 2 inch by 2 inch in size ( 50 mm by 50 mm in size)
showing factory finishes, colors, and surface texture.

E. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

F. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.
G. Manufacturer's Qualification Statement.
H. Testing Agency's Qualification Statement.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
C. Testing Agency Qualifications:  Independent testing agency accredited as an acoustical

laboratory and certified to perform specified field testing.
D. Maintain at project site copies of reference standards relating to installation of products

specified.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect metal doors in compliance with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) and
specified requirements.

B. Protect wood doors in compliance with WDMA I.S. 1A and specified requirements.
C. Store wood doors with resilient packaging sealed with heat shrunk plastic; do not store in damp

or wet areas, or in areas where sunlight might bleach veneer; seal top and bottom edges with
tinted sealer if stored more than one week, and break seal on site to permit ventilation.

D. Remove doors and frames from resilient packaging upon delivery on site and inspect for
damage, provide cover over doors for protection until installed, and store in vertical position
properly braced with blocking to permit air circulation between components.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Sound Control Door Assemblies:
1. AMBICO Limited :  www.ambico.com/#sle.
2. IAC Acoustics; Noise-Lock Acoustic Doors:  www.iacacoustics.com/#sle.
3. Noise Barriers; QuietPivot Acoustical Sound Control Door:  www.noisebarriers.com/#sle.
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4. Overly Door Company :  www.overly.com/#sle.
5. Premier Steel Doors and Frames; Sound Transmission Control Doors and Frames:

 www.trustpremier.com/#sle.
B. Wood Sound Control Door Assemblies:

1. AMBICO Limited :  www.ambico.com/#sle.
2. Overly Door Company :  www.overly.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 REGULATORY REQUIREMENTS
A. Accessibility:  Comply with ICC A117.1 and ADA Standards.
B. Opening Force of Sound Control Doors, Non-Fire Rated:  5 lbs (22.2 N), maximum, in

compliance with ADA Standards.
C. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance with
specified requirements.

D. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with specified requirements for each type; for instance, a
sound control door is also indicated as being an exterior door must comply with requirements
specified for sound control doors and exterior doors; where two requirements conflict, comply
with most stringent.

2.03 COMPONENTS
A. Door Edge Profile:  Manufacturer's standard for application indicated.

2.04 SOUND CONTROL DOORS
A. Metal Sound Control  Interior  Doors: 

1. Metal Doors: Refer to drawings for locations and additional requirements.
a. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

1) Level 2 - Heavy-duty .
2) Physical Performance Level B, 500,000 cycles ; in accordance with ANSI/SDI

A250.4.
3) Model 1 - Full Flush.
4) Comply with guidelines of SDI 128 for acoustic performance of metal doors and

frames.
5) Door Face Metal Thickness:  18 gauge, 0.042 inch (1.0 mm) , minimum.

b. Steel Sheet:  Comply with one or more of the following requirements; galvannealed
steel complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.
1) Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal

components zinc-coated (galvanized) and/or zinc-iron alloy-coated
(galvannealed) by the hot-dip process in accordance with ASTM A653/A653M,
with manufacturer's standard coating thickness, unless noted otherwise for
specific hollow metal doors and frames.
(a) Based on SDI Standards:  Provide at least A40/ZF120 (galvannealed)

where necessary, coating not required for typical interior door applications,
and at least A60/ZF180 (galvannealed) for corrosive locations.

2. Sound Transmission Class (STC) Rating of Sound Control Door Assembly:  STC of 56 ,
minimum, calculated in accordance with ASTM E413, and tested in accordance with
ASTM E90.

3. Door Thickness:  Comply with sound control requirements as indicated on the drawings.
4. Door Face Sheets:  Flush.
5. Sound Seals:  As required by manufacturer to meet indicated sound control ratings.

B. Wood Sound Control  Interior  Doors:  Provide fire-rated door construction as indicated. 
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1. Wood Doors: Refer to drawings for locations and additional requirements.
a. Quality Standard:  Custom Grade, Heavy Duty performance, in accordance with

AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), unless otherwise indicated.
b. Wood Veneer Faced Doors:  5-ply unless otherwise indicated.

1) Wood veneer facing with factory transparent finish as indicated on drawings.
2. Sound Transmission Class (STC) Rating of Sound Control Door Assembly:  STC of 56 ,

minimum, calculated in accordance with ASTM E413, and tested in accordance with
ASTM E90.

3. Door Thickness:  As required to comply with sound control requirements as indicated.
4. Door Face Sheets:  Flush.
5. Door Finish:  Factory finished.
6. Sound Seals:  As required by manufacturer to meet indicated sound control ratings.
7. Fire-Rated Doors:

a. Fire Rating:  As indicated on Door Schedule, complying with NFPA 80 and tested in
accordance with UL 10C and NFPA 252 as positive pressure fire tests.

b. Provide units listed and labeled by UL (DIR) or ITS (DIR).
1) Attach fire rating label to each fire rated unit.

c. Door Core Material:  As required by manufacturer to meet indicated fire and sound
control ratings.

2.05 SOUND CONTROL DOOR FRAMES
A. Comply with standards and/or custom guidelines as indicated for corresponding door in

accordance with applicable door frame requirements.
B. Metal Sound Control Interior  Door Frames:  Face-welded type . 

1. Frame Finish:  Factory finished.
2. Interior Door Frames, Non-Fire Rated:

a. Frame Metal Thickness:  18 gauge, 0.042 inch (1.0 mm), minimum.
2.06 DOOR HARDWARE

A. Hinges:  Heavy-duty butt type  by door manufacturer; see Section 08 71 00 .
B. Threshold:  Provide sound control/acoustic seal for sill of door in closed position by door

manufacturer.
C. Sound Control Seals:  Provide sound control/acoustic seals for jambs and head of door in

closed position by door manufacturer.
2.07 FINISHES

A. Primer, Metal Doors and Frames:  Rust-inhibiting, complying with ANSI/SDI A250.10, door
manufacturer's standard, in compliance with local VOC requirements.

B. Metal Door and Frame Finish:  Complying with ANSI/SDI A250.3, manufacturer's standard
coating.

C. Wood Door Finish:  Complying with WDMA I.S. 1A, premium grade, as indicated on drawings .
1. Veneer Species:  As selected by Architect  from manufacturer's as indicated on drawings 

range.
a. Matching:  As indicated on drawings.
b. Finish:  As indicated on drawings.

2.08 ACCESSORIES
A. Use sound control foam to fill between frame and framing.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.



Town of Montgomery Police
Station  08 34 73 - 5  Sound Control Door Assemblies 

B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Touch up damaged factory finishes.

3.02 TOLERANCES
A. Clearances Between Door and Frame:  Comply with related requirements of specified frame

standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 865.
B. Maximum Diagonal Distortion:  1/16 inch (1.6 mm) measured with straight edge, corner to

corner.
3.03 ADJUSTING

A. Adjust for smooth and balanced sound control door movement.
B. Adjust sound control doors so that seals are fully engaged when door is closed.
C. Adjust sound control doors for force to close, latch, and unlatch; adjust as necessary in

compliance with requirements.
END OF SECTION  08 34 73
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SECTION 08 43 13
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.
B. Aluminum doors and frames.
C. Weatherstripping.

1.02 RELATED REQUIREMENTS
A. Section 01 23 00 - Alternates
B. Section 08 71 00 - Door Hardware:  Hardware items other than specified in this section.
C. Section 08 80 00 - Glazing:  Glass and glazing accessories.

1.03 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.
B. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed

Storefronts, Curtain Walls, and Sloped Glazing Systems; 2015.
C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document); 2015.
D. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for

Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

G. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus
Chromium and Nickel Plus Chromium; 2017 (Reapproved 2022).

H. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

I. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

J. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners , glass and infill , and internal drainage details.
C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related work, expansion and contraction joint location and details, and field welding
required.
1. Include design engineer's stamp or seal on shop drawings for attachments and anchors.

D. Design Data:  Provide framing member structural and physical characteristics,  engineering
calculations, and  dimensional limitations.

E. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.
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F. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.
1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design structural support framing components under direct
supervision of a Professional Structural Engineer experienced in design of this Work and
licensed in the State in which the Project is located.

B. Manufacturer Qualifications:  Company specializing in performing work of type specified and
with at least three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,

including interpane dusting or misting.  Include provision for replacement of failed units.
PART 2  PRODUCTS
2.01 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING

A. Center-Set Style, Thermally-Broken:
1. Basis of Design: Kawneer North America; Trifab® VersaGlaze® 451T thermal glazed

framing system.: www.kawneer.com/#sle..
2.02 BASIS OF DESIGN -- SWINGING DOORS

A. Basis of Design:  Kawneer North America:  www.kawneer.com/#sle.
B. Aluminum framed door; Kawneer entrance door, for TriFab 451 / Trifab 451T aluminum framing

system.
C. Aluminum framed door:  Model 350 entrance door, medium stile.

1. The door stile and rail face dimensions of the entrance door will be as follows:
Model Vertical Stile Top Rail Bottom Rail Opt Bottom Rail
190 2-1/8" 2-1/4" 3-7/8" 10"
350 3-1/2" 3-1/2" ----- 10"
500 5" 5" 6-1/2" 10"

2. Major portions of the door members to be 0.125" (3.2) nominal in thickness and glazing
molding to be 0.05" (1.3) thick.

3. Glazing gaskets shall be either EPDM elastomeric extrusions or a thermoplastic
elastomer.

4. Provide adjustable glass jacks to help center the glass in the door opening.
2.03 MATERIALS

A. Aluminum Extrusions: Alloy and temper recommended by aluminum storefront manufacturer for
strength, corrosion resistance, and application of required finish and not less than 0.070" (1.8
mm) wall thickness at any location for the main frame and complying with ASTM B 221: 6063-
T6 alloy and temper.

B. Fasteners: Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive and
compatible with aluminum framing members, trim hardware, anchors, and other components.
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C. Anchors, Clips, and Accessories: Aluminum, nonmagnetic stainless steel, or zinc-coated steel
or iron complying with ASTM B633 for SC 3 severe service conditions or other suitable zinc
coating; provide sufficient strength to withstand design pressure indicated.

D. Reinforcing Members: Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel
complying with ASTM B456 for Type SC 3 severe service conditions, or zinc-coated steel or
iron complying with ASTM B633 for SC 3 severe service conditions or other suitable zinc
coating; provide sufficient strength to withstand design pressure indicated.

E. Sealant: For sealants required within fabricated storefront system, provide permanently elastic,
non-shrinking, and non-migrating type recommended by sealant manufacturer for joint size and
movement.

F. Tolerances: Reference to tolerances for wall thickness and other cross-sectional dimensions of
storefront members are nominal and in compliance with AA Aluminum Standards and Data.

2.04 STOREFRONT AND WINDOW FRAMING SYSTEM
A. Aluminum framed, non-thermal, window wall, 4-1/2" wide.

1. Basis of Design:  Aluminum framed entrances, storefront, window; Kawneer Trifab®
VersaGlaze® 451 Framing System non-thermal glazed framing system

B. Aluminum framed, thermal window.
1. Kawneer IsoLock™ Thermal Break with a 1/4" (6.4 mm) separation consisting of a two-

part chemically curing, high-density polyurethane, which is mechanically and adhesively
joined to aluminum storefront sections.
a. Thermal Break shall be designed in accordance with AAMA TIR-A8 and tested in

accordance with AAMA 505.
C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with

nonstaining, nonferrous shims for aligning system components.
D. Fasteners and Accessories:

1. Manufacturer's standard corrosion-resistant, nonstaining, non-bleeding fasteners and
accessories compatible with adjacent materials. Where exposes shall be stainless steel.

E. Perimeter Anchors:
1. When steel anchors are used, provide insulation between steel material and aluminum

material to prevent galvanic action
2.05 ALUMINUM-FRAMED STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members
with infill, and related flashings, anchorage and attachment devices.
1. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.

2. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

3. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

4. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F (95 degrees C) over a 12 hour
period without causing detrimental effect to system components, anchorages, and other
building elements.

5. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

6. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

B. Performance Requirements
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1. Wind Loads:  Design and size components to withstand the specified load requirements
without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,

with full recovery of glazing materials.
2. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of storefront wall area

when tested in accordance with ASTM E283/E283M at 1.57 psf (75 Pa) pressure
difference.

2.06 COMPONENTS
A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior

section insulated from exterior, drainage holes and internal weep drainage system.  
1. Glazing Stops:  Flush.

B. Glazing:  See Section 08 80 00.
2.07 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M).
B. Fasteners:  Stainless steel.
C. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
2.08 FINISHES

A. Match curtain wall system.
B. Superior Performing Organic Coatings System:  Manufacturer's standard multi-coat superior

performing organic coatings system complying with AAMA 2605, including at least 70 percent
polyvinylidene fluoride (PVDF) resin, and at least 80 percent of aluminum extrusion and panels
surfaces having minimum total dry film thickness (DFT) of 1.2 mils, 0.0012 inch (0.030 mm).
1. Kawneer colors: as slected by Architect from Manufacturer's standard color selection . 

C. Color:  As selected by Architect from manufacturer's standard range.
2.09 HARDWARE

A. For each door, include weatherstripping, sill sweep strip, and threshold.
B. Other Door Hardware:  See Section 08 71 00.
C. Weatherstripping:  Wool pile, continuous and replaceable; provide on all doors.
D. Sill Sweep Strips:  Resilient seal type, retracting, of neoprene; provide on all doors.
E. Threshold:  Extruded aluminum, one piece per door opening, ribbed surface; provide on all

doors.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads

to sill flashing.
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H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

I. Set thresholds in bed of sealant and  secure.
J. Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
3.02 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet (1.5 mm per m) non-cumulative or 0.06
inch per 10 feet (1.5 mm per 3 m), whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch (0.8 mm).
3.03 FIELD QUALITY CONTROL

A. Water-Spray Test:  Provide water spray quality test of installed storefront components in
accordance with AAMA 501.2 during construction process and before installation of interior
finishes.
1. Perform a minimum of two tests in each designated area as indicated on drawings.
2. Conduct tests in each area prior to 10 percent and 50 percent completion of this work.

B. Repair or replace storefront components that have failed designated field testing, and retest to
verify performance complies with specified requirements.

3.04 ADJUSTING
A. Adjust operating hardware and sash for smooth operation.

3.05 CLEANING
A. Remove protective material from pre-finished aluminum surfaces.
B. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA

609 & 610.
END OF SECTION  08 43 13
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SECTION 08 44 13
GLAZED ALUMINUM CURTAIN WALLS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Aluminum-framed curtain wall, with vision glazing and glass and metal  infill panels.
B. Column covers.

1.02 RELATED REQUIREMENTS
A. Section 05 12 00 - Structural Steel Framing:  Steel attachment members.
B. Section 08 43 13 - Aluminum-Framed Storefronts:  Entrance framing and doors.

1.03 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.
B. AAMA 501.1 - Standard Test Method for Water Penetration of Windows, Curtain Walls and

Doors Using Dynamic Pressure; 2017.
C. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed

Storefronts, Curtain Walls, and Sloped Glazing Systems; 2015.
D. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document); 2015.
E. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for

Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

F. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
H. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate; 2021a.
I. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2021.
J. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric); 2021.
K. ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants; 2018

(Reapproved 2022).
L. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers; 2005 (Reapproved 2019).
M. ASTM C1036 - Standard Specification for Flat Glass; 2021.
N. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through

Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

O. ASTM E1886 - Standard Test Method for Performance of Exterior Windows, Curtain Walls,
Doors, and Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic Pressure
Differentials; 2019.

P. ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain Walls,
Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes; 2023.

Q. FBC TAS 201 - Impact Test Procedures; Testing Application Standard; 1994.
R. FBC TAS 202 - Criteria for Testing Impact and Non-Impact Resistant Building Envelope

Components Using Uniform Static Air Pressure; Testing Application Standard; 1994.
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S. FBC TAS 203 - Criteria for Testing Products Subject To Cyclic Wind Pressure Loading; Testing
Application Standard; 1994.

T. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data: Provide component dimensions, describe components within assembly,

anchorage and fasteners, internal drainage details, glazing, and infill.
C. Shop Drawings: Indicate system dimensions, framed opening requirements and tolerances,

affected related Work, expansion and contraction joint location and details, and field welding
required.

D. Shop Drawings: Provide details of proposed structural sealant glazing (SSG) and weather
sealant joints indicating dimensions, materials, bite, thicknesses, profile, and support framing.

E. Samples: Submit two samples manufacutrer's standard submittal package, illustrating finished
aluminum surface, glazing, spandrel , and glazing materials.

F. Design Data:  Provide framing member structural and physical characteristics and engineering
calculations, and identify dimensional limitations; include load calculations at points of
attachment to building structure.

G. Test Reports: Submit results of full-size mock-up testing. Reports of tests previously performed
on the same design are acceptable.

H. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.
I. Designer's Qualification Statement.
J. Manufacturer's Qualification Statement.
K. Installer's Qualification Statement.
L. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design curtain wall and its structural support framing components
under direct supervision of a Professional Structural Engineer experienced in design of this
work and licensed at the State in which the Project is located.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with not less than three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.06 PERFORMANCE REQUIREMENTS
A. General Performance: Comply with performance requirements specified, as determined by

testing of glazed aluminum curtain walls representing those indicated for this Project without
failure due to defective manufacture, fabrication, installation, or other defects in construction.
1. Glazed aluminum curtain walls shall withstand movements of supporting structure

including, but not limited to, story drift, twist, column shortening, long-term creep, and
deflection from uniformly distributed and concentrated live loads. Failure also includes the
following:
a. Thermal stresses transferring to building structure.
b. Glass breakage.
c. Loosening or weakening of fasteners, attachments, and other components.
d. Failure of operating units.

B. Delegated Design: Design glazed aluminum curtain walls, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
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design criteria indicated.
C. Human Impact: Shall be tested to meet AAMA 501.8.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping. Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F (5 degrees C).
 Maintain this minimum temperature during and 48 hours after installation.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide 5-year manufacturer warranty against failure of glass seal on

insulating glass units, including interpane dusting or misting. Include provision for replacement
of failed units. Complete forms in Owner's name and register with installer.

C. Finish Warranty:  Provide 5-year manufacturer warranty against excessive degradation of
exterior finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.

PART 2 PRODUCTS
2.01 BASIS OF DESIGN - CURTAIN WALL SYSTEMS

A. Glazed aluminum curtain wall: Kawneer 1600 Wall System 1 Curtain Wall
B. Pressure Cap Four Sides; Not Unitized, Field Assembled:

1. Basis of Design:  Kawneer North America Kawneer 1600 System 1 :
www.kawneer.com/#sle.
a. Sight line, 2-1/2" (63.5), outside glazed pressure plate format.
b. System depth: 7-1/2" (190.5mm) or as required .
c. Tested to AAMA 501, ASTM E1886, ASTM E1996 and FBC TAS 201, FBC TAS

202, FBC TAS 203.
2.02 CURTAIN WALL

A. Aluminum-Framed Curtain Wall:  Factory fabricated, factory finished aluminum framing
members with infill, and related flashings, anchorage and attachment devices.
1. Fabrication Method: Field fabricated stick system.
2. Glazing Method: Field glazed system.
3. Finish: Superior performing organic coatings .

a. Factory finish surfaces that will be exposed in completed assemblies.
b. Touch-up surfaces cut during fabrication so that no natural aluminum is visible in

completed assemblies, including joint edges.
c. Coat concealed metal surfaces that will be in contact with cementitious materials or

dissimilar metals with bituminous paint.
4. Provide flush joints and corners, weathersealed, accurately fitted and secured; prepared

to receive anchors; fasteners and attachments concealed from view; reinforced as
required for imposed loads.

5. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

6. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

B. Structural Performance Requirements:  Design and size components to withstand the following
load requirements without damage or permanent set.
1. Design Wind Loads: Comply with the applicable code. 
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2. Movement:  Accommodate the following movement without damage to components or
deterioration of seals:
a. Expansion and contraction caused by 180 degrees F (82 degrees C) surface

temperature.
b. Expansion and contraction caused by cycling temperature range of 170 degrees F

(77 degrees C) over a 12 hour period.
c. Movement of curtain wall relative to perimeter framing.
d. Deflection of structural support framing, under permanent and dynamic loads.

C. Water Penetration Resistance on Manufactured Assembly:  No uncontrolled water on indoor
face when tested as follows:
1. Test Pressure Differential:  10 psf (480 Pa).
2. Test Method:  AAMA 501.1.

D. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of wall area when tested in
accordance with ASTM E283/E283M at 6.24 psf (300 Pa) pressure difference across assembly.

2.03 COMPONENTS
A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior

section insulated from exterior, drainage holes and internal weep drainage system.
1. Aluminum Extrusions: Alloy and temper recommended by glazed aluminum curtain wall

manufacturer for strength, corrosion resistance, and application of required finish and not
less than 0.070" (1.78) wall thickness at any location for the main frame and complying
with ASTM B221: 6063-T6 alloy and temper.

B. Glazing:  Insulated glazing
1. See Section 08 80 00.

C. Spandrel glazing and shadow box,
1. Thickness to match storefront glazing
2. Tinted Type: ASTM C1036, Class 2 - Tinted , Quality-Q3, performance characteristics as

indicated.
3. Patterned Glass Type: ASTM C1036, Type II - Patterned Flat Glass , Quality-Q5, Form 3 -

Patterned glass, performance characteristics as indicated.
4. Color and pattern to match glazing.
5. Shadow box:  manufacturer's standard aluminum sheet

a. Manufacturer's stand venting to the exterior in horizontal mulliens.
D. Column Covers: Aluminum , 20-gauge, 0.032-inch (0.81 mm)  minimum thickness , finish to

match curtain wall framing members .
E. Beam Covers: Aluminum , 20-gauge, 0.032-inch (0.81 mm)  minimum thickness , finish to match

curtain wall framing members .
F. Doors:  See Section 08 43 13 - Aluminum Framed Storefronts
G. Versoleil™ SunShade - Outrigger/Single Blade System.

1. Outriggers shall be painted to match Curtain Wall System.  
2. Louvers and fascia shall be painted or anodized to match Curtain Wall System.

H. Sun Screens:  Shop fabricated, shop finished, extruded aluminum outriggers, louvers, and
fascia, free of defects impairing strength, durability or appearance.
1. Sun Screen Configuration:  As indicated on drawings.
2. Sizes:  As indicated on drawings.
3. Finish:  Same as curtain wall mullion sections.
4. Products:

a. Basis of Design: Kawneer North America Versoleil™ SunShade - Outrigger/Single
Blade System: www.kawneer.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.04 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M).
B. Sheet Aluminum:  ASTM B209/B209M.
C. Structural Steel Sections:  ASTM A36/A36M; galvanized in accordance with requirements of

ASTM A123/A123M.
D. Weatherseal Sealant:  Silicone, with adhesion in compliance with ASTM C794; compatible with

glazing accessories.
E. Sill Flashing Sealant:  Elastomeric, silicone or polyurethane, and compatible with flashing

material.
F. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
G. Glazing Accessories:

1. Glazing Gaskets: Gaskets to meet the requirements of ASTM C864.
2. Spacers and Setting Blocks: Manufacturer's standard elastomeric type.
3. Bond-Breaker Tape: Manufacturer's standard TFE-fluorocarbon or polyethylene material

to which sealants will not develop adhesion.
4. Glazing Sealants: As recommended by manufacturer for joint type.

H. Touch-Up Primer for Galvanized Steel Surfaces:  SSPC-Paint 20, zinc rich.
2.05 FABRICATION

A. Form or extrude aluminum shapes before finishing.
B. Fabricate components that, when assembled, have the following characteristics.

1. Profiles that are sharp, straight, and free of defects or deformations.
2. Accurately fitted joints.
3. Physical and thermal isolation of glazing from framing members.
4. Accommodations for thermal and mechanical movements of glazing and framing to

maintain required glazing edge clearances.
5. Provisions for field replacement of glazing from exterior.
6. Fasteners, anchors, and connection devices that are concealed from view to greatest

extent possible.
7. Internal weeping system or other means to drain water passing joints, condensation

occurring within framing members, and moisture migrating within glazed aluminum curtain
wall to exterior.

C. Curtain Wall Framing:  Fabricate components for assembly using shear block system following
manufacturer's standard installation instructions.

D. After fabrication, clearly mark components to identify their locations in Project according to
Shop Drawings.

2.06 FINISHES
A. Superior Performing Organic Coatings System: Manufacturer's standard multi-coat superior

performing organic coatings system complying with AAMA 2605, including at least 70 percent
polyvinylidene fluoride (PVDF) resin, and at least 80 percent of aluminum extrusion and panels
surfaces having minimum total dry film thickness (DFT) of 1.2 mils, 0.0012 inch (0.030 mm).
1. Kawneer colors: as slected by Architect from Manufacturer's standard color selection . 

2.07 ACCESSORIES
A. Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12

requirements except containing no asbestos, formulated for 30-mil (0.762 mm) thickness per
coat.
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PART 3 EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other related work.
B. Verify that curtain wall openings and adjoining water-resistive and air barrier seal materials are

ready to receive work of this section.
C. Verify that anchorage devices have been properly installed and located.

3.02 INSTALLATION
A. Install curtain wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings. Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
3.03 FIELD QUALITY CONTROL

A. Water-Spray Test:  Provide water spray quality test of installed curtain wall components in
accordance with AAMA 501.2 during construction process and before installation of interior
finishes.
1. Perform a minimum of two tests in each designated area as indicated on drawings.
2. Conduct tests in each area prior to 10 percent and 50 percent completion of this work.

B. Repair or replace curtain wall components that have failed designated field testing, and retest
to verify performance complies with specified requirements.

3.04 CLEANING
A. Remove protective material from pre-finished aluminum surfaces.
B. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA

609 & 610.
3.05 PROTECTION

A. Protect installed products from damage until mm-dd-yyyy.
END OF SECTION  08 44 13
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SECTION 08 56 53
SECURITY WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Security transaction windows .
1.02 REFERENCE STANDARDS

A. SSPC-Paint 33 - Coal Tar Mastic Coating, Cold-Applied; 2023.
B. UL 752 - Standard for Bullet-Resisting Equipment; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's published data showing materials, construction details,

dimensions of components, and finishes.
C. Shop Drawings:  Drawings prepared specifically for this project, showing plans, elevations,

sections, details of construction, anchorage to other work, hardware, and glazing.
1. For new work show required opening dimensions and allowance for field deviation.

D. Test Reports:  Test reports for specific window model and glazing to be furnished, showing
compliance with specified requirements; window and glazing may be tested separately,
provided window test sample adequately simulates the glazing to be used.
1. Include testing agency qualifications.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Firm with at least 5 years experience in the manufacture of

windows of the type specified and able to provide test reports showing that their standard
manufactured products meet the specified requirements; custom designed products not
acceptable.

B. Testing Agency Qualifications:  Independent testing agency able to show experience in
conducting tests of the type specified. 

1.06 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Provide manufacturer's warranty agreeing to repair or replace windows and window

components that fail within three years after Date of Substantial Completion due to, but not
limited to, the following:
1. Structural failure, failure of welds, and deterioration of metals and finishes beyond that

expected under detention use and normal weathering.
2. Failure of glazing due to excessive deflection of supporting members under wind load.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Security Transaction Windows :
1. Quikserv ; SC Slider / Ticket Window Combo :  www.quikserv.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ASSEMBLIES
A. Security and Detention Windows:

1. Dimensions, profiles, features, and performance specified and indicated on drawings are
required; do not deviate unless specifically approved by Architect under substitution
procedures; see Section 01 60 00.
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2. Design to fit openings indicated on drawings; design to accommodate deviation of actual
construction from dimensions indicated on drawings.

3. Fabricate frames and sash with corners mitered or coped full depth with concealed welded
joints.

4. Design anchorages to provide performance equivalent to that required for window unit;
provide anchorages at least equivalent to those by which the tested units were anchored
to the test frame.

5. Separate dissimilar metals to prevent corrosion by galvanic action by painting contact
surfaces with primer or with sealant or tape recommended by manufacturer for the
purpose.

6. Weld components before finishing and in concealed locations, to greatest extent possible;
minimize distortion and discoloration of finish; remove residue of welding; grind exposed
welds smooth and finish to match.

7. Label units to indicate which side is which, such as inside/outside or secure/non-secure;
use labels that are removable after installation but durable enough not to be lost during
delivery, storage, handling, and installation.

2.03 SECURITY TRANSACTION WINDOWS
A. Security Transaction Windows:

1. Location:  Built within interior  wall, as indicated on drawings.
2. Type of Use:  As indicated on drawings.
3. Ballistic Resistance:  Tested to meet UL 752, Level 3 .
4. Window Type:  Sliding, single horizontal .

a. Mounting:  Flush with the wall surface .
b. Window Size:  As indicated on drawings.
c. Size of Counter Space:  Manufacturer's standard size.
d. Material:  Stainless steel .

5. Glazing:  Single (monolithic) , clear , and ballistic resistant .
2.04 ASSEMBLY COMPONENTS

A. Frame Anchors:  Mild steel plates, shapes, or bars, concealed in completed construction;
provide anchorage devices as necessary to securely fasten windows to adjacent construction;
use security fasteners for exposed anchors.
1. Provide minimum of two anchors per side of window plus one additional anchor for each

18 inches (457 mm) or fraction thereof more than 36 inches (915 mm) in height or width.
B. Glazing Seals:  Factory installed; molded EPDM or neoprene compressible gaskets and

compression strips.
C. Bituminous Paint:  Cold-applied asbestos-free asphalt mastic, complying with SSPC-Paint 33;

30 mils, 0.030 inch (0.76 mm) minimum thickness per coat.
2.05 FINISHES

A. Polished Stainless Steel Finish:
1. Polished as specified, without tool or die marks, stretch lines, or scratches, with grain

running in long dimension of each piece.
2. Passivated, rinsed, and chemically clean.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions and drawing details.
B. Install windows in correct orientation (inside/outside or secure/non-secure).
C. Anchor windows securely in manner so as to achieve performance specified.
D. Separate metal members from concrete and masonry using bituminous paint.
E. Set sill members and sill flashing in continuous bead of sealant.
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3.02 ADJUSTING
A. Adjust operating components for smooth operation while also providing tight fit at contact points

and a secure enclosure; lubricate operating hardware.
3.03 CLEANING

A. Clean exposed surfaces promptly after installation without damaging finishes.
B. Remove and replace defective work.

END OF SECTION  08 56 53
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SECTION 08 56 75
SOUND CONTROL WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interview room sound control windows.
1.02 ABBREVIATIONS AND ACRONYMS

A. STC - Sound transmission Class
1.03 REFERENCE STANDARDS

A. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document); 2015.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:   Submit manufacturer's prdouct data.
C. Shop Drawings:  Indicate fastening and sound attenuationdetails.
D. Certificate:  Certify that products of this section meet or exceed specified requirements.
E. Test Reports:  Unpon request, submit certified test reports from recognized test laboratories

indicating units meet stated STC specified requirements.
F. Manufacturer's Instructions:  Indicate installation instructions.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with at least three years of documented experience.
B. Documents at Project Site:  Maintain at project site one copy of manufacturer's instructions and

shop drawings .
1.06 DELIVERY, STORAGE, AND HANDLING

A. Shipping:
1. Glass shipped separately to avoid breakage.

B. Deliver material in the manufacturer’s original, unopened, undamaged containers with
identification labels intact..

C. Store under cover and elevated above grade; protected from exposure to harmful
environmental conditions and at temperature and humidity conditions recommended by the
manufacturer..

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty: Provide 2-year manufacturer warranty. Complete forms in Owner's

name and register with manufacturer.
C. Installer Warranty: Provide 2-year  warranty commencing on the Date of Substantial

Completion. Complete forms in Owner's name and register with installer.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:  Noise S.T.O.P. Soundproof Windows by Acoustical Surfaces Inc.;
www.AcousticalSurfaces.com

B. Substitutions:  See Section 01 60 00 - Product Requirements.

http://www.acousticalsurfaces.com/
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2.02 SOUND CONTROL WINDOWS
A. Sound Control Window, Acoustical Surfaces, Inc.: Model Studio 6, STC Rating 56.

1. https://www.acousticalsurfaces.com/acoustic_windows/acoustical_windows.htm 
2. STC rating: 56.
3. 4 degree angled glass for max acoustical performance.
4. Size (clear opening):  As indicated on Drawing .
5. Glazing: 1” insulated glass unit consists of 2 pieces of 1/4" laminated glass plus an air

cavity and an additional pane of 3/8 " laminated glass.
a. Options:  One-way mirror and Safety glazing .

6. Frame: 6-3/8" aluminum frame.
B. Window Frame:

1. Finish:  Select by Architect from manufacturer's standard selection.
2. Angled glass for maximum acoustical performance.
3. Acoustically treated frames and seals.
4. Class A-1 ASTM E84 Nonflammable Sound Silencer™ acoustical frame insert.
5. Fits any wall thickness by insetting or offsetting acoustical window.

2.03 ACCESSORIES
A. Fasteners:   Stainless steel, size as recommended by manufacturer.
B. Acoustical Sealant:  Type recommended by manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine openings, substrates, anchorage, and conditions.
B. Immediately inspect shipment for damage during transit i.e., damage caused by fork lifts,

stacking, water stains etc. and disclose to delivery driver prior to signing for receipt.
3.02 INSTALLATION

A. Install in accordance with manufacturer's written instructions.
B. Comply with the instructions and recommendations of the window manufacturer.
C. Installation manual is available from manufacturer’s website.
D. Snap in glass installation on job site.

3.03 ADJUSTING
A. Adjust hardware for smooth operation and secure acoustic closure.

3.04 CLEANING
A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
B. Remove protective material from factory finished aluminum surfaces.
C. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and

wipe surfaces clean.
D. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA

609 & 610.
E. Remove excess glazing sealant by moderate use of mineral spirits or other solvent acceptable

to sealant and window manufacturer.
3.05 PROTECTION

A. Protect installed units from subsequent construction operations.
END OF SECTION  08 56 75

https://www.acousticalsurfaces.com/acoustic_windows/acoustical_windows.htm
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SECTION 08 71 00
DOOR HARDWARE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hardware for wood and hollow metal  doors.
B. Hardware for fire-rated doors.
C. Electrically operated and controlled hardware.
D. Thresholds.
E. Weatherstripping and gasketing.

1.02 RELATED REQUIREMENTS
A. Section 08 06 71 - Door Hardware Schedule:  Schedule of door hardware sets.
B. Section 08 11 13 - Hollow Metal Doors and Frames.
C. Section 08 43 13 - Aluminum-Framed Storefronts:  Door hardware, except as noted in section.
D. Section 28 10 00 - Access Control:  Electronic access control devices.

1.03 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. BHMA A156.1 - Standard for Butts and Hinges; 2021.
C. BHMA A156.2 - Bored and Preassembled Locks and Latches; 2022.
D. BHMA A156.3 - Exit Devices; 2020.
E. BHMA A156.4 - Door Closers and Pivots; 2024.
F. BHMA A156.5 - Cylinders and Input Devices for Locks; 2020.
G. BHMA A156.6 - Standard for Architectural Door Trim; 2021.
H. BHMA A156.7 - Template Hinge Dimensions; 2016.
I. BHMA A156.13 - Mortise Locks & Latches Series 1000; 2022.
J. BHMA A156.15 - Release Devices - Closer Holder, Electromagnetic and Electromechanical;

2021.
K. BHMA A156.16 - Standard for Auxiliary Hardware; 2023.
L. BHMA A156.21 - Thresholds; 2019.
M. BHMA A156.22 - Standard for Gasketing; 2021.
N. BHMA A156.25 - Electrified Locking Devices; 2023.
O. BHMA A156.26 - Standard for Continuous Hinges; 2021.
P. BHMA A156.31 - Electric Strikes and Frame Mounted Actuators; 2024.
Q. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
R. ISO/IEC 14443-4 - Cards and Security Devices for Personal Identification – Contactless

Proximity Objects – Part 4: Transmission Protocol - Amendment 1: Dynamic Power Level
Management; 2018, with Amendment (2021).

S. ISO/IEC 15693-2 - Cards and Security Devices for Personal Identification - Contactless Vicinity
Objects - Part 2: Air Interface and Initialization; 2019.

T. ITS (DIR) - Directory of Listed Products; Current Edition.
U. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
V. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.
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W. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.
X. UL (DIR) - Online Certifications Directory; Current Edition.
Y. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is
installed on.

B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious
manner.

C. Preinstallation Meeting:  Convene a preinstallation meeting one week prior to commencing
work of this section; attendance is required by affected installers and the following:
1. Architect.
2. Installer's Architectural Hardware Consultant (AHC).
3. Hardware Installer.
4. Owner's Security Consultant.

D. Furnish templates for door and frame preparation to manufacturers and fabricators of products
requiring internal reinforcement for door hardware.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly

show products to be furnished for this project, and includes construction details, material
descriptions, finishes, and dimensions and profiles of individual components.

C. Shop Drawings - Door Hardware Schedule:  Submit detailed listing that includes each item of
hardware to be installed on each door. Use door numbering scheme as included in Contract
Documents.
1. Prepared by or under supervision of Architectural Hardware Consultant (AHC).
2. Provide complete description for each door listed.
3. Provide manufacturer name, product names, and catalog numbers; include functions,

types, styles, sizes and finishes of each item.
4. Include account of abbreviations and symbols used in schedule.

D. Shop Drawings - Electrified Door Hardware:  Submit diagrams for power, signal, and control
wiring for electrified door hardware that include details of interface with building safety and
security systems. Provide elevations and diagrams for each electrified door opening as follows:
1. Prepared by or under supervision of Architectural Hardware Consultant (AHC) and

Electrified Hardware Consultant (EHC).
2. Elevations:  Submit front and back elevations of each door opening showing electrified

devices with connections installed and an operations narrative describing how opening
operates from either side at any given time.

3. Diagrams:  Submit point-to-point wiring diagram that shows each device in door opening
system with related colored wire connections to each device.

E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

F. Maintenance Data:  Include data on operating hardware, lubrication requirements, and
inspection procedures related to preventative maintenance.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section with minimum three years of documented experience.
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B. Installer Qualifications:  Company specializing in performing work of the type specified for
commercial door hardware with at least three years of documented experience.

C. Supplier Qualifications:  Company with certified Architectural Hardware Consultant (AHC) and
Electrified Hardware Consultant (EHC) to assist in work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Package hardware items individually; label and identify each package with door opening code

to match door hardware schedule.
1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer's Warranty:  Provide warranty against defects in material and workmanship for

period indicated. Complete forms in Owner's name and register with manufacturer.
1. Closers:  Five years, minimum.
2. Exit Devices:  Three years, minimum.
3. Locksets and Cylinders:  Three years, minimum.
4. Other Hardware:  Two years, minimum.

PART 2  PRODUCTS
2.01 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with
applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.
C. Provide door hardware products that comply with the following requirements:

1. Applicable provisions of federal, state, and local codes.
2. Accessibility:  ADA Standards and ICC A117.1.
3. Fire-Rated Doors:  NFPA 80, listed and labeled by qualified testing agency for fire

protection ratings indicated, based on testing at positive pressure in accordance with
NFPA 252 or UL 10C.

4. Hardware on Fire-Rated Doors:  Listed and classified by UL (DIR), ITS (DIR), or testing
firm acceptable to authorities having jurisdiction  as suitable for application indicated.

5. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable
for the purpose specified.

D. Electrically Operated and/or Controlled Hardware:  Provide necessary power supplies, power
transfer hinges, relays, and interfaces as required for proper operation; provide wiring between
hardware and control components and to building power connection in compliance with NFPA
70.
1. See Section 28 10 00 for additional access control system requirements.

E. Fasteners:
1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially

recognized standards for proposed applications.
a. Aluminum fasteners are not permitted.
b. Provide phillips flat-head screws with heads finished to match door surface hardware

unless otherwise indicated.
2. Fire-Rated Applications:  Comply with NFPA 80.

a. Provide wood or machine screws for hinges mortised to doors or frames, strike plates
to frames, and closers to doors and frames.

b. Provide steel through bolts for attachment of surface mounted closers, hinges, or exit
devices to door panels unless proper door blocking is provided.

2.02 HINGES
A. Manufacturers:

1. Basis of Design: Ives, 5BB Series; https://us.allegion.com/en/products/brands/ives.
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2. McKinney ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
3. Hager Companies :  www.hagerco.com/#sle.
4. Stanley, dormakaba Group :  www.stanleyhardwarefordoors.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Hinges:  Comply with BHMA A156.1, Grade 1.
1. Butt Hinges:  Comply with BHMA A156.1 and BHMA A156.7 for templated hinges.

a. Provide hinge width required to clear surrounding trim.
2. Continuous Hinges:  Comply with BHMA A156.26.
3. Provide hinges on every swinging door.
4. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
5. Provide ball-bearing hinges at each door with closer.
6. Provide non-removable pins on exterior outswinging doors.
7. Provide following quantity of butt hinges for each door:

a. Doors up to 60 inches (1.5 m) High:  Two hinges.
b. Doors From 60 inches (1.5 m) High up to 90 inches (2.3 m) High:  Three hinges.
c. Doors 90 inches (2.3 m) High up to 120 inches (3 m) High:  Four hinges.
d. Doors over 120 inches (3 m) High:  One additional hinge per each additional 30

inches (762 mm) in height.
e. Dutch Doors:  Two hinges each leaf.
f. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:

1) Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high
2) Interior: Standard weight, steel, 4-1/2 inches (114 mm) high

g. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:
1) Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
2) Interior: Heavy weight, steel, 5 inches (127 mm) high

h. 2 inches or thicker doors:
1) Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
2) Interior: Heavy weight, steel, 5 inches (127 mm) high

C. Continuous Hinges
1. Manufacturers:

a. Basis of Design: Ives,  Geared Continuous;
https://us.allegion.com/en/products/brands/ives.

2. Requirements:
a. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26,

Grade 1.
b. Provide aluminum geared continuous hinges, where specified in the hardware sets,

fabricated from 6063-T6 aluminum.
c. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating

operation.
d. Provide hinges capable of supporting door weights up to 450 pounds, and

successfully tested for 1,500,000 cycles.
e. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless

otherwise noted or door details require shorter length and with symmetrical hole
pattern.

2.03 FLUSH BOLTS
A. Manufacturers:

1. Basis of Design: Ives, an Allegion brand: www.allegion.com/us/#sle..
2. Adams Rite , an Assa Abloy Group company : www.assaabloydss.com/#sle.
3. Hager Companies : www.hagerco.com/#sle.
4. Pamex, Inc:  www.pamexinc.com/#sle.
5. Trimco : www.trimcohardware.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.
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B. Flush Bolts:  Comply with BHMA A156.16, Grade 1.
1. Flush Bolt Throw:  3/4 inch (19 mm), minimum.
2. Provides extension bolts in leading edge of door, one bolt into floor, one bolt into top of

frame.
a. Pairs of Swing Doors:  At inactive leaves, provide flush bolts of type as required to

comply with code.
3. Provide dustproof floor strike for bolt into floor, except at metal thresholds.
4. Manual Flush Bolts:  Provide lever extensions for top bolt at over-sized doors.

2.04 EXIT DEVICES
A. Manufacturers:

1. Basis of Design: Von Duprin, an Allegion brand; 98/35A Series:
www.allegion.com/us/#sle..

2. Corbin Russwin, Sargent, or Yale ; an Assa Abloy Group company :
www.assaabloydss.com/#sle.

3. Hager Companies : www.hagerco.com/#sle.
4. Stanley, dormakaba Group :  www.stanleyhardwarefordoors.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Exit Devices:  Comply with BHMA A156.3, Grade 1.
1. Lever design to match lockset trim.
2. Provide cylinder with cylinder dogging or locking trim.
3. Provide exit devices properly sized for door width and height.
4. Provide strike as recommended by manufacturer for application indicated.
5. Provide UL (DIR) listed exit device assemblies for fire-rated doors and panic device

assemblies for non-fire-rated doors.
2.05 WIRELESS EXIT TRIM

A. Manufacturer
1. Basis of Design: Schlage, an Allegion brand; XE360 Series: www.allegion.com/us/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Mechanical Specifications
Chasis Exit ttrim, wide stile
Handing On-site handing
ANSI standard (meets or
exceeds)

ANSI/BHMA A156.13-2020 Grade 1 ANSI/BHMA A156.25-2023
Locked outdoor typeANSI/BHMA A156.5-2020

Door thickness 1-3/4 inches
Backset Defined by exit device
Levers Zinc
Stile Width Minimum 4-1⁄4" (108mm)

Materials All-metal chassis and escutcheon; exterior polycarbonate
elements

Cylinder and keys Schlage Classic C keyway, Conventional 6-pin cylinder with two
keys

C. Reader Specifications

Credential Technologies Smart (13.56 MHz), Bluetooth Low Energy (LE) (2.4 GHz), and
Near Field Communication (NFC)

Standards ISO/IEC 15693-2 and ISO/IEC 14443-4 

Read Range
Smart:  up to .5 inches
Bluetooth Low Energy:  up to 15 feet
NFC:  mobile device dependent

Smart Credential Support
Secure application area: Schlage MIFARE Classic®,
Schlage MIFARE® DESFire® EV1/EV2/EV3
CSN only: HID iCLASS®, HID iCLASS SE®,
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MIFARE Classic/DESFire

Mobile Credential Support

Schlage Mobile Bluetooth Credential, Integrated PACS mobile
credential with Bluetooth, Apple Wallet® NFC student ID and
employee badge; Google WalletTM NFC student ID and
employee badge

2.06 ELECTRIC STRIKES
A. Manufacturers:

1. Adams Rite, HES, or Securitron ; an Assa Abloy Group company :
 www.assaabloydss.com/#sle.

2. Substitutions:  See Section 01 60 00 - Product Requirements.
B. Electric Strikes:  Comply with BHMA A156.31, Grade 1.

1. Provide UL (DIR) listed burglary-resistant electric strike; style to suit locks.
2. Provide non-handed 24 VDC electric strike suitable for door frame material and scheduled

lock configuration.
3. Provide field selectable Fail Safe/Fail Secure modes.
4. Provide transformer and rectifier as necessary for complete installation.
5. Connect electric strikes into fire alarm where non-rated doors are scheduled to release

with fire or sprinkler alarm condition.
2.07 LOCK CYLINDERS

A. Manufacturers:
1. Basis of Design: Schlage, an Allegion brand; Conventional Series:

www.allegion.com/us/#sle.
2. Best, dormakaba Group :  www.bestaccess.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Lock Cylinders:  Provide key access on outside of each lock, unless otherwise indicated.
1. Provide standard, electronic, and conventional  type cylinders , Grade 1 , with six-pin  core in

compliance with BHMA A156.5 at locations indicated.
2. Provide cylinders from same manufacturer as locking device.
3. Provide cams and/or tailpieces as required for locking devices.

2.08 CYLINDRICAL LOCKS
A. Manufacturers:

1. Basis of Design:  Schlage, an Allegion brand; ND Series: www.allegion.com/us/#sle.
2. Corbin Russwin, Sargent, or Yale ; an Assa Abloy Group company :

www.assaabloydss.com/#sle.
3. Best, dormakaba Group :  www.bestaccess.com/#sle.
4. Hager Companies : www.hagerco.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Cylindrical Locks (Bored):  Comply with BHMA A156.2, Grade 1, 4000 Series.
1. Bored Hole:  2-1/8 inch (54 mm) diameter.
2. Backset:  2-3/4 inch (70 mm) unless otherwise indicated.
3. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike box

and curved lip extending to protect frame in compliance with indicated requirements.
a. Finish:  To match lock or latch.

4. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise indicated.
2.09 ELECTROMECHANICAL LOCKS

A. Manufacturers:
1. Basis of Design: Schlage, an Allegion brand; NDE Wireless Series:

www.allegion.com/us/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Electromechanical Locks:  Comply with BHMA A156.25, Grade 1, Security, 1000 Series
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1. Provide motor-driven or solenoid-driven locks, with strike that is applicable to frame.
2. Type: Cylindrical (Bored) .

2.10 DOOR PULLS AND PUSH PLATES
A. Manufacturers:

1. Rockwood ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
2. Hager Companies :  www.hagerco.com/#sle.
3. Hiawatha, Inc, division of Activar Construction Products Group, Inc:

 www.activarcpg.com/hiawatha/#sle.
4. Trimco :  www.trimcohardware.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Door Pulls and Push Plates:  Comply with BHMA A156.6.
1. Pull Type:  Straight, unless otherwise indicated.
2. Push Plate Type:  Flat, with square corners, unless otherwise indicated.

a. Edges:  Beveled, unless otherwise indicated.
3. Material:  Aluminum, unless otherwise indicated.

2.11 CLOSERS
A. Manufacturers; Surface Mounted:

1. Basis of Design: LCN 4000 and 1400 series;
https://us.allegion.com/en/products/brands/lcn

2. Corbin Russwin, Norton, Rixson, Sargent, or Yale; an Assa Abloy Group company; _____:
 www.assaabloydss.com/#sle.

3. Hager Companies :  www.hagerco.com/#sle.
4. Stanley, dormakaba Group :  www.stanleyhardwarefordoors.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Closers:  Comply with BHMA A156.4, Grade 1.
1. Type:  Surface mounted to door.
2. Provide door closer on each exterior door.
3. At outswinging exterior doors, mount closer on interior side of door.
4. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA

certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date of
manufacture code.

5. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast
iron cylinder, and full complement bearings at shaft.

6. Cylinder Body: 1-1/2-inch (38 mm) diameter piston with 5/8-inch (16 mm) diameter double
heat-treated pinion journal. QR code with a direct link to maintenance instructions.

7. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.

8.  Spring Power: Continuously adjustable over full range of closer sizes, and providing
reduced opening force as required by accessibility codes and standards. Provide snap-on
cover clip, with plastic covers, that secures cover to spring tube

9. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for
latch speed, general speed, and backcheck. Provide graphically labelled instructions on
the closer body adjacent to each adjustment valve. Provide positive stop on reg valve that
prevents reg screw from being backed out.

10. Provide closers with solid forged steel main arms and factory assembled heavy-duty
forged forearms for parallel arm closers.

11. Pressure Relief Valve (PRV) Technology: Not permitted.
12. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating

finish which has been certified to exceed 100 hours salt spray testing as described in
ANSI Standard BHMA A156.4 A156.4 and ASTM B117, or has special rust inhibitor (SRI).

13. 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
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mounting.
C. Manufacturers; Surface Mounted:

1. Basis of Design: 4040XP and 1460 series; https://us.allegion.com/en/products/brands/lcn
2. Corbin Russwin, Norton, Rixson, Sargent, or Yale ; an Assa Abloy Group company ; _____ :

 www.assaabloydss.com/#sle.
3. Hager Companies :  www.hagerco.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements .

2.12 CLOSERS:  COMPLY WITH BHMA A156.4 , GRADE 1 .
A. Provide door closer on each exterior door.

a. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by
BHMA certified independent testing laboratory.

b. Provide door closers with fully hydraulic, full rack and pinion action cast iron cylinder.
c. Closer Body: 1-1/4-inch (32 mm) diameter, with 5/8-inch (16 mm) diameter heat-

treated pinion journal.
d. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal

closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.
e. Spring Power: Continuously adjustable over full range of closer sizes, and providing

reduced opening force as required by accessibility codes and standards.
f. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment

for latch speed, general speed, and backcheck.
g. Pressure Relief Valve (PRV) Technology: Not permitted.
h. 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.

B. PROTECTION PLATES
1. Manufacturers:

a. Basis of Design: Ives, an Allegion brand: www.allegion.com/us/#sle.
b. Rockwood ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
c. Hager Companies :  www.hagerco.com/#sle.
d. Trimco :  www.trimcohardware.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Protection Plates:  Comply with BHMA A156.6.
3. Metal Properties: Stainless steel  material.

a. Metal, Heavy Duty:  Thickness 0.062 inch (1.57 mm), minimum.
4. Edges:  Beveled, on four sides unless otherwise indicated.
5. Fasteners:  Countersunk screw fasteners.

C. ARMOR PLATES
1. Manufacturers:

a. Basis of Design: Ives, an Allegion brand: www.allegion.com/us/#sle.
b. Trimco :  www.trimcohardware.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Armor Plates:  Provide on bottom half of push side of doors that require protection from
objects moving through openings that may damage door surface.
a. Size:  16 inch (406 mm) high by 1-1/2 inch (38 mm) less door width (LDW) on pull

side and 2 inch (51 mm) LDW on push side of door.
D. KICK PLATES

1. Manufacturers:
a. Basis of Design: Ives, an Allegion brand: www.allegion.com/us/#sle.
b. Trimco :  www.trimcohardware.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.
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2. Kick Plates:  Provide along bottom edge of push side of every door with closer, except
aluminum storefront and glass entry doors, unless otherwise indicated.
a. Size: 10 inch (254 mm)  high by 2 inch (51 mm)  less door width (LDW) on push side

of door.
E. MOP PLATES

1. Manufacturers:
a. Basis of Design: Ives, an Allegion brand: www.allegion.com/us/#sle.
b. Trimco :  www.trimcohardware.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Mop Plates:  Provide along bottom edge of push side of doors to provide protection from
cleaning liquids and equipment damage to door surface.
a. Size: 12 inch (305 mm)  high by 1-1/2 inch (38 mm)  less door width (LDW) on pull

side and 2 inch (51 mm)  LDW on push side of door.
F. DOOR HOLDERS

1. Manufacturers:
a. Basis of Design:  Rockwood; an Assa Abloy Group company; OH900 Series:

www.assaabloydss.com/#sle.
b. McKinney ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
c. Hager Companies :  www.hagerco.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Door Holders:  Comply with BHMA A156.16, Grade 1.
a. Type: overhead holder, heavy duty .
b. Material: Stainless steel .

G. ELECTROMAGNETIC DOOR HOLDERS
1. Manufacturers:

a. Basis of Design: LCN SEM 7800 series;
https://us.allegion.com/en/products/brands/lcn.

b. Rixson or Sargent ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
c. Hager Companies :  www.hagerco.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Electromagnetic Door Holders:  Comply with BHMA A156.15.
a. Type:  Wall mounted, single unit, standard duty, with strike plate attached to door.
b. Holding Force, Standard Duty:  40 lbs-force (177 N), minimum.
c. Voltage:  12 VDC, and provide power supplies by same manufacturer as holders.
d. Provide interface with fire detectors and fire-alarm system for fire-rated door

assemblies.
H. FLOOR STOPS

1. Manufacturers:
a. Rockwood ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
b. Hager Companies :  www.hagerco.com/#sle.
c. Trimco :  www.trimcohardware.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Floor Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test
as described in this standard.
a. Type:  Manual hold-open, with pencil floor stop.
b. Material:  Aluminum housing with rubber insert.

I. WALL STOPS
1. Manufacturers:

a. Basis of Design: Ives, an Allegion brand: www.allegion.com/us/#sle.
b. Rockwood ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
c. Hager Companies :  www.hagerco.com/#sle.
d. Trimco :  www.trimcohardware.com/#sle.
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e. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Wall Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test

as described in this standard.
a. Type: Bumper, (concave or convex) .
b. Material:  Aluminum housing with rubber insert.

J. ASTRAGALS
1. Manufacturers:

a. Basis of Design: Pemko; 357 Series, an Assa Abloy Group company:
www.assaabloydss.com/#sle.

b. Hager Companies :  www.hagerco.com/#sle.
c. National Guard Products, Inc:  www.ngpinc.com/#sle.
d. Zero International, Inc:  www.zerointernational.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Astragals:  Comply with BHMA A156.22.
a. Provide surface mounted astragal to cover or fill space for full door height between

pair of doors or door and adjacent jamb.
b. Type: Overlapping, flat type, with coordinator for proper door closing sequence , and

with sealing gasket .
c. Material:  Aluminum, with neoprene weatherstripping.
d. Provide non-corroding fasteners at exterior locations.

K. THRESHOLDS
1. Manufacturers:

a. Basis of Design: Zero International, Inc: www.zerointernational.com/#sle.
b. Pemko ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
c. Hager Companies :  www.hagerco.com/#sle.
d. National Guard Products, Inc:  www.ngpinc.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Thresholds:  Comply with BHMA A156.21.
a. Provide threshold at interior doors for transition between two different floor types, and

over building expansion joints, unless otherwise indicated.
b. Provide threshold at each exterior door, unless otherwise indicated.
c. Type:  Flat surface.
d. Material:  Aluminum.
e. Threshold Surface:  Fluted horizontal grooves across full width.
f. Field cut threshold to profile of frame and width of door sill for tight fit.
g. Provide non-corroding fasteners at exterior locations.

L. WEATHERSTRIPPING AND GASKETING
1. Manufacturers:

a. Basis of Design: Zero International, Inc: www.zerointernational.com/#sle.
b. Pemko ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
c. Hager Companies :  www.hagerco.com/#sle.
d. National Guard Products, Inc:  www.ngpinc.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Weatherstripping and Gasketing:  Comply with BHMA A156.22.
a. Head and Jamb Type: Encased in retainer .
b. Door Sweep Type:  Encased in retainer.
c. Material: Aluminum , with neoprene weatherstripping .
d. Provide weatherstripping on each exterior door at head, jambs, and meeting stiles of

door pairs, unless otherwise indicated.
e. Provide door bottom sweep on each exterior door, unless otherwise indicated.

M. COAT HOOKS
1. Manufacturers:
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a. Rockwood ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Coat Hooks:  Provide on room side of door, screw fastened.
3. Material:  Brass.

N. SIGNAGE
1. Manufacturers:

a. Basis of Design:  Rockwood; an Assa Abloy Group company;BF689:
www.assaabloydss.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Signage (Room Name Plates and Numbers):  Provide on doors for individuals to easily

identify room names and/or numbers.
a. Text Required:  as indicated on drawings .
b. Material: In plastic or metal  with paint used to create necessary text, adhered to door .

O. SILENCERS
1. Manufacturers:

a. Basis of Design:  Ives, an Allegion brand: www.allegion.com/us/#sle.:
www.allegion.com/us/#sle.

b. Rockwood ; an Assa Abloy Group company :  www.assaabloydss.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Silencers:  Provide at equal locations on door frame to mute sound of door's impact upon
closing.
a. Single Door:  Provide three on strike jamb of frame.
b. Pair of Doors:  Provide two on head of frame, one for each door at latch side.
c. Material:  Rubber, gray color.

P. WIRELESS ACCESS MANAGEMENT SYSTEMS
1. Manufacturers:

a. Basis of Design:  Schlage, an Allegion brand; ENGAGE Wireless Gateway System:
www.allegion.com/us/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Wireless Access Management Systems:  Comply with guidelines of BHMA A156.25, and

including necessary hardware for fully functional system.
a. Reader Formats:  Provide magnetic stripe, proximity, dual validation, or key Fob to

activate access system functionality.
b. Door Locking Hardware:  Provide applicable cylindrical locksets, panic hardware, or

mortise locksets in compliance with project access control requirements.
Q. FIRE DEPARTMENT LOCK BOX

1. Manufacturers:
a. Knox Company; Knox-Box Rapid Entry System, coordinate with AHJ :

www.knoxbox.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Fire Department Lock Box:
a. Heavy-duty, surface mounted, solid stainless-steel box with hinged door and interior

gasket seal; single drill resistant lock with dust covers and tamper alarm.
b. Capacity:  Holds 10 keys.
c. Finish:  Manufacturer's standard dark bronze.

R. POWER SUPPLY
1. Power Supply:  Hard wired, with multiple zones providing eight (8) breakers for each

output panel with individual control switches and LED's; UL (DIR) Class 2 listed.
a. Power:  12 VAC, 20 Amp; with 120 VAC power supply.
b. Operating Temperature:  32 to 110 degrees F (0 to 43 degrees C).
c. Provide with emergency release terminals that release devices upon activation of fire

alarm system.
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S. FINISHES
1. Finishes:  Identified in Section 08 0671 - Door Hardware Schedule.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames
are properly installed, and dimensions are as indicated on shop drawings.

3.02 INSTALLATION
A. Install hardware in accordance with manufacturer's instructions and applicable codes.
B. Install hardware on fire-rated doors and frames in accordance with applicable codes and NFPA

80.
C. Use templates provided by hardware item manufacturer.
D. Door Hardware Mounting Heights:   Distance from finished floor to center line of hardware item.

 As indicated in following list; unless noted otherwise in Door Hardware Schedule or on
drawings.

E. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel
countersunk screws.

3.03 ADJUSTING
A. Adjust work under provisions of Section 01 70 00 - Execution and Closeout Requirements.
B. Adjust hardware for smooth operation.
C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.04 CLEANING
A. Clean finished hardware in accordance with manufacturer's written instructions after final

adjustments have been made.
B. Clean adjacent surfaces soiled by hardware installation.

END OF SECTION  08 71 00
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SECTION 08 80 00
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Insulating glass units.
B. Glazing units.
C. Glazing compounds.

1.02 RELATED REQUIREMENTS
A. See section 01 23 00 - Alternates.
B. Section 08 43 13 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront

assembly.
C. Section 08 44 13 - Glazed Aluminum Curtain Walls:  Glazing provided as part of wall assembly.

1.03 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).
C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers; 2005 (Reapproved 2019).
D. ASTM C1036 - Standard Specification for Flat Glass; 2021.
E. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;

2018.
F. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2019.
G. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).
H. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat

Glass; 2021a.
I. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.
J. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;

2019.
K. GANA (GM) - GANA Glazing Manual; 2022.
L. GANA (SM) - GANA Sealant Manual; 2008.
M. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2023.
N. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence; 2023.
O. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and

Systems; 2023.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data on Insulating Glass Unit and Glazing Unit  Glazing Types:  Provide structural,

physical and environmental characteristics, size limitations, special handling and installation
requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.
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D. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE
A. Perform Work in accordance with GANA (GM) and GANA (SM)  for glazing installation methods .

 Maintain one copy on site.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
1. Provide certified glass products through ANSI accredited certifications that include plant

audits and independent laboratory performance testing.
C. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years documented experience.
1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F (4 degrees C).
1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for

seal failure, interpane dusting or misting, including providing products to replace failed units.
PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
2. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
3. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
1. In conjunction with weather barrier related materials described in other sections, as

follows:
C. Thermal and Optical Performance:  Provide exterior glazing products with performance

properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.02 GLASS MATERIALS
A. Float Glass:  Provide float glass based glazing unless otherwise indicated.

1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Kind HS - Heat-Strengthened Type:  Complies with ASTM C1048.
3. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.
4. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.
5. Tinted Type:  ASTM C1036, Class 2 - Tinted, Quality - Q3, with color and performance

characteristics as indicated.
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6. Wired Glass Type:  ASTM C1036, Type II - Wired Flat Glass, Quality - Q6, with color and
performance characteristics as indicated.

7. Safety Wired Glass Type:  ASTM C1036, Type II - Wired Flat Glass, Quality - Q5,
complying with ANSI Z97.1 - Class B, or 16 CFR 1201 - Category I impact test
requirements, and with color and performance characteristics as indicated.

8. Thicknesses:  As indicated; provide greater thickness as required for exterior glazing wind
load design.

B. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.
1. Laminated Safety Glass:  Complies with ANSI Z97.1 - Class B or 16 CFR 1201 - Category

I impact test requirements.
2.03 INSULATING GLASS UNITS

A. Manufacturers:
1. Cardinal Glass Industries :  www.cardinalcorp.com/#sle.
2. Guardian Glass, LLC :  www.guardianglass.com/#sle.
3. Viracon, Apogee Enterprises, Inc:  www.viracon.com/#sle.
4. Vitro Architectural Glass (formerly PPG Glass) :  www.vitroglazings.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Spacer Color:  Black.
4. Edge Seal:

a. Color:  Black.
5. Purge interpane space with dry air, hermetically sealed.

2.04 BASIS OF DESIGN - INSULATING GLASS UNITS
A. Basis of Design - Insulating Glass Units:  Vision glazing, with low-e coating.

1. Applications:  Exterior insulating glass glazing unless otherwise indicated.
2. Space between lites filled with air.
3. Total Thickness:  1 inch (25.4 mm).
4. Thermal Transmittance (U-Value) , Winter - Center of Glass :  0.24 , nominal .
5. Visible Light Transmittance (VLT):  70  percent , minimum .
6. Shading Coefficient:  .44 , maximum .
7. Solar Heat Gain Coefficient (SHGC):  0.39 , maximum .
8. Visible Light Reflectance , Outside :  11  percent , maximum .
9. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

10. Spacer Color:  Black.
11. Edge Seal:
12. Color:  Black.
13. Purge interpane space with dry air, hermetically sealed.
14. Basis of Design - Vitro Architectural Glass (formerly PPG Glass):

 www.vitroglazings.com/#sle.
15. Outboard Lite:  Annealed float glass, 1/4 inch (6.4 mm) thick, minimum.

a. Low-E Coating:  Vitro Architectural Glass (formerly PPG Glass) Solarban 60 on #2
surface.

b. Glass Tint:  Solargray (light-gray).
16. Inboard Lite:  Heat-strengthened float glass, 1/4 inch (6.4 mm) thick.

a. Coating:  No coating on inboard lite.
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b. Glass:  Clear.
2.05 GLAZING UNITS

A. Type G-14 - One-way-vision laminated glass with precision dot-on-dot printing interlayer.
1. Applications:  Locations as indicated on drawings.
2. Functionality:  Appearance of an image when viewed from outside, that is not visible when

viewed from inside.
3. Overall Thickness:  As required to meet performance criteria.
4. Images:  As indicated on drawings.
5. Composition:  Manufacturer's standard.

a. Outer Pane:  Annealed glass.
1) Tint:  Clear.

b. Interlayer:  Polyvinyl butyral (PVB), thickness as required to meet performance
criteria.

c. Inner Pane :  Annealed glass.
6. Printed Pattern:  Provide pattern resulting in acceptable avoidance index score from

American Bird Conservancy for different sizes and species of birds.
a. Score:  25.

7. Fabricators:
a. McGrory Glass Inc; DotView by McGrory Glass:  www.mcgrory.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2.06 ACCESSORIES
A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.

 Length of 0.1 inch for each square foot (25 mm for each square meter) of glazing or minimum
4 inch (100 mm) by width of glazing rabbet space minus 1/16 inch (1.5 mm) by height to suit
glazing method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option II.
 Continuous by one half the height of the glazing stop by thickness to suit application, self
adhesive on one face.

C. Glazing Tape, Back Bedding Mastic Type:  Preformed, butyl-based, 100 percent solids
compound with integral resilient spacer rod applicable to application indicated; 5 to 30 cured
Shore A durometer hardness; coiled on release paper; black color.
1. Width:  As required for application.
2. Thickness:  As required for application.
3. Spacer Rod Diameter:  As required for application.

PART 3  EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION
A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours

before glazing. Remove coatings that are not tightly bonded to substrates.
B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL
A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing

material manufacturers, unless more stringent requirements are indicated, including those in
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glazing referenced standards.
B. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's

instructions.
C. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass

manufacturer.
3.04 FIELD QUALITY CONTROL

A. Glass and Glazing product manufacturers to provide field surveillance of the installation of their
products.

B. Monitor and report installation procedures and unacceptable conditions.
3.05 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

B. Remove nonpermanent labels immediately after glazing installation is complete.
C. Clean glass and adjacent surfaces after sealants are fully cured.
D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial

Completion in accordance with glass manufacturer's written recommendations.
END OF SECTION  08 80 00
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SECTION 08 87 23
SAFETY AND SECURITY FILMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glazing film applied to new  glazing assemblies.
B. New Glazing:  Factory or shop install film to glazing before installation in frames.

1.02 RELATED REQUIREMENTS
A. Section 08 44 13 - Glazed Aluminum Curtain Walls:  New glazing to receive film.

1.03 ABBREVIATIONS AND ACRONYMS
1.04 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).
C. GSA TS01 - Standard Test Method for Glazing and Window Systems Subject to Dynamic

Overpressure Loadings; General Services Administration; 2003.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Record of product certification for safety requirements.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.

C. Shop Drawings:  Detailing installation of film, anchoring accessories, and sealant.
D. Samples:  For each film product to be used, minimum size 4 inches (102 mm) by 6 inches (152

mm), representing actual product, color, and patterns.
E. Samples, Supplemental Anchors:  Where supplemental anchors are necessary to achieve

specified performance submit detailed information in accordance with substitution procedures;
include two samples, minimum length 2 inches (51 mm).

F. Test Reports:  Detailed reports of full-scale chamber tests to specified criteria, using
assemblies identical to those required for this project.

G. Specimen Warranty.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Glazing film manufacturer specializing in manufacture of safety
glazing films with minimum 10 years successful experience.

B. Installer Qualifications:  Certified by glazing film manufacturer.
1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.08 WARRANTY
A. Provide 10 year manufacturer's replacement warranty to cover film against peeling, cracking,

discoloration, and deterioration.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. 3M Window Film :  www.solutions.3m.com/#sle.
B. Avery Dennison :  www.averydennison.com/#sle.
C. Flexvue Films :  www.flexvuefilms.com/#sle.
D. Impact Security, LLC :  www.defenselite.com/#sle.
E. Madico, Inc:  www.madico.com/#sle.
F. XPEL, Inc:  www.xpel.com/#sle.
G. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 SAFETY AND SECURITY GLAZING FILM
A. Blast Resistant Glazing at Ground Level :  Provide new  glazing assemblies to provide Level 2 

blast resistance when tested in accordance with GSA TS01 at a peak pressure of ___ psi (___
kPa) , and a positive phase impulse of ____ ; and impact resistance complying with ANSI Z97.1
and 16 CFR 1201, Category II, as specified.
1. 1/4 inch (6 mm) thick clear annealed glass.
2. Surface applied film.

2.03 MATERIALS
A. Glazing Film:  Transparent polyester film for permanent bonding to glass.

1. Thickness:  0.008 inch (0.2 mm), minimum.
2. Color:  Clear.

END OF SECTION  08 87 23
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SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Metal stud wall framing.
C. Metal channel ceiling framing.
D. Gypsum sheathing.
E. Cementitious backing board.
F. Gypsum wallboard.
G. Joint treatment and accessories.
H. Acoustic (sound-dampening) wall and ceiling board.
I. Noise barriers in gypsum board assemblies.
J. Bullet resistant sheathing and wallboard.

1.02 RELATED REQUIREMENTS
A. Section 05 40 00 - Cold-Formed Metal Framing:  Structural steel stud framing.
B. Section 07 21 00 - Thermal Insulation:  Acoustic insulation.
C. Section 07 84 00 - Firestopping:  Top-of-wall assemblies at fire-resistance-rated walls.
D. Section 07 92 00 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
1.03 REFERENCE STANDARDS

A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural
Members; 2016, with Supplement (2020).

B. AISI S220 - North American Standard for Cold-Formed Steel Nonstructural Framing; 2020.
C. AISI S240 - North American Standard for Cold-Formed Steel Structural Framing; 2015, with

Errata (2020).
D. ANSI A108.11 - American National Standard Specifications for Interior Installation of

Cementitious Backer Units; 2023.
E. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications

for Cementitious Backer Units; 2023.
F. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;

Most Recent Edition Cited by Referring Code or Reference Standard.
G. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
H. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
I. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and

Nonmetallic-Coated for Cold-Formed Framing Members; 2015.
J. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2021.
K. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric); 2021.
L. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)

Steel Studs and Related Accessories; 2020.
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M. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2017 (Reapproved 2022).

N. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

O. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2023.
P. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel

Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2022.

Q. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

R. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.

S. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

T. ASTM C1278/C1278M - Standard Specification for Fiber-Reinforced Gypsum Panel; 2017.
U. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for

Use as Sheathing; 2018 (Reapproved 2023).
V. ASTM C1288 - Standard Specification for Fiber-Cement Interior Substrate Sheets; 2023.
W. ASTM C1325 - Standard Specification for Fiber-Mat Reinforced Cementitious Backer Units;

2022, with Editorial Revision (2023).
X. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.
Y. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2019, with

Editorial Revision (2020).
Z. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2021.
AA. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
BB. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
CC. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;

2022.
DD. ASTM E413 - Classification for Rating Sound Insulation; 2022.
EE. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015, with Editorial Revision (2021).
FF. GA-216 - Application and Finishing of Gypsum Panel Products; 2024.
GG. UL 752 - Standard for Bullet-Resisting Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate the installation of gypsum board assemblies with size, location, and

installation of service utilities.
B. Sequencing:  Install service utilities in an orderly and expeditious manner.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:

1. Provide data on metal framing, gypsum board, accessories, and joint finishing system.
2. Provide manufacturer's data on partition head to structure connectors, showing

compliance with requirements.
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C. Steel Framing Industry Association (SFIA) Certification:
1. Submit documentation that metal studs and connectors used on project meet or exceed

 requirements of International Building Code.
D. Ballistic Test Reports:  Indicate compliance of bullet-resistant sheathing and wallboard

assemblies with specified requirements.
1.06 QUALITY ASSURANCE

A. SFIA Code Compliance Certification Program:  www.CFSteel.org/#sle:  Use metal studs and
connectors certified for compliance with International Building Code.

B. Manufacturer Qualifications:  Member of Supreme Steel Framing System Association (SSFSA):
 www.ssfsa.com/#sle.

C. Documents at Project Site:  Maintain at the project site a copy of manufacturer's instructions,
erection drawings, and shop drawings.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store gypsum products and accessories indoors and keep above freezing. Elevate boards

above floor, on nonwicking supports, in accordance with manufacturer's recommendations.
B. Store metal products to prevent corrosion.

PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

B. Interior Partitions, Indicated as Acoustic:  Provide completed assemblies with the following
characteristics:
1. Acoustic Attenuation:  STC of 45-49 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
C. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:

1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft (0.24 kPa) with maximum mid-
span deflection of L/240.

2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

D. Shaft Walls at Elevator Shafts:  Provide completed assemblies with the following
characteristics:
1. Air Pressure Within Shaft:  Intermittent loads of 5 lbf/sq ft (0.24 kPa) with maximum mid-

span deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
E. Seismic Performance:  Ceiling systems designed to withstand the effects of earthquake

motions in accordance with ASCE 7 for Seismic Design Category D, E, or F and complying with
the following:
1. Local authorities having jurisdiction.

F. Fire-Resistance-Rated Assemblies:  Provide completed assemblies with the following
characteristics:

2.02 METAL FRAMING MATERIALS
A. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S220 or

equivalent.
1. Structural Grade:  As required to meet design criteria.

B. Manufacturers - Metal Framing, Connectors, and Accessories:
1. ClarkDietrich :  www.clarkdietrich.com/#sle.
2. Jaimes Industries : www.jaimesind.com/#sle.
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3. MarinoWARE :  www.marinoware.com/#sle.
4. Phillips Manufacturing Co :  www.phillipsmfg.com/#sle.
5. R-stud :  www.rstud.com/#sle.
6. SCAFCO Corporation :  www.scafco.com/#sle.
7. Steel Construction Systems:  www.steelconsystems.com/#sle.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Nonstructural Framing System Components:  AISI S220; galvanized sheet steel, of size and
properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf (L/120 at 240 Pa).
1. Studs: C-shaped with knurled or embossed faces.

a. Gauge:  25g U.N.O.
2. Runners: U shaped, sized to match studs.
3. Ceiling Channels: C-shaped.
4. Flexible Track:  Flexible framing consisting of adjustable leg straps and pivoting, hinged

track brackets designed to provide curved framing assemblies of varying radii.
5. Furring Members:  Hat-shaped sections, minimum depth of 7/8 inch (22 mm).
6. Furring Members:  U-shaped sections, minimum depth of 3/4 inch (19 mm).
7. Furring Members:  Zee-shaped sections, minimum depth of 1 inch (25 mm).
8. Resilient Furring Channels:  Single or double leg configuration; 1/2 inch (13 mm) channel

depth.
D. Shaft Wall Studs and Accessories:  AISI S220; galvanized sheet steel, of size and properties

necessary to comply with ASTM C754  and specified performance requirements .
1. Products:

a. Same manufacturer as other framing materials.
E. Partition Head to Structure Connections:  Provide mechanical anchorage devices that

accommodate deflection and prevent rotation of studs while maintaining structural performance
of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity

required by applicable code, when evaluated in accordance with AISI S100.
2. Material:  ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot-dipped

galvanized coating.
3. Provide components UL-listed for use in UL-listed fire-resistance-rated head of partition

joint systems indicated on drawings.
4. Provide mechanical anchorage devices as described above that accommodate deflection

while maintaining the fire-resistance rating of the wall assembly.
a. Products:

1) ClarkDietrich :  www.clarkdietrich.com/#sle.
2) MBA Building Supplies ; Slotted Slip Track :  www.mbastuds.com/#sle.
3) Metal-Lite, Inc; The System:  www.metal-lite.net/#sle.
4) Super Stud Building Products, Inc:  www.buysuperstud.com/#sle.
5) Substitutions:  See Section 01 60 00 - Product Requirements.

F. Non-structural Framing Accessories:
1. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored

connection to floor.
a. Materials:  ASTM A36/A36M formed sheet steel support member with factory-welded

ASTM A1003/A1003M steel plate base.
b. Height:  as indicated on drawing .
c. Products:

1) ClarkDietrich; Pony Wall (PW):  www.clarkdietrich.com/#sle.
2) Simpson Strong-Tie ; RCKW Kneewall Connector :  www.strongtie.com/#sle.
3) Substitutions:  See Section 01 60 00 - Product Requirements.
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3. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled
channel to wall studs for lateral bracing.

4. Blocking for ADA accessories, cabinets, counter brackets, wall mounted handrails and
where indicated on the drawings, contractors option:
a. Flush-Mount Backing, 16g - .059 inch thick; 16" stud spacing.

1) ADA Compliant
(a) Manufacturer: Metal-Lite; www.metal-lite.net

b. Fire rated wood blocking.
c. Sheet Metal Backing: 16g - .059"  thick , galvanized .

5. Fasteners: ASTM C1002 self-piercing tapping screws.
6. Anchorage Devices: Powder actuated .

G. Grid Suspension Systems:  Steel grid system of main tees and support bars connected to
structure using hanging wire.
1. Products:

a. CertainTeed Corporation : www.certainteed.com/ceilings-and-walls/#sle.
b. USG Corporation; Drywall Suspension System:  www.usg.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:

1. American Gypsum Company : www.americangypsum.com/#sle.
2. CertainTeed Corporation : www.certainteed.com/#sle.
3. Georgia-Pacific Gypsum : www.gpgypsum.com/#sle.
4. Gold Bond Building Products, LLC provided by National Gypsum Company :

www.goldbondbuilding.com/#sle.
5. PABCO Gypsum : www.pabcogypsum.com/#sle.
6. USG Corporation : www.usg.com/#sle.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Glass mat faced gypsum panels, as defined in ASTM C1658/C1658M, suitable for paint

finish, of the same core type and thickness may be substituted for paper-faced board.
3. Unfaced fiber-reinforced gypsum panels as defined in ASTM C1278/C1278M, suitable for

paint finish, of the same core type and thickness may be substituted for paper-faced
board.

4. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
a. Mold-resistant board is required whenever board is being installed before the building

is enclosed and conditioned.
5. At Assemblies Indicated with Fire-Resistance Rating:  Use type required by indicated

tested assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.
6. Thickness:  

a. Vertical Surfaces: as indicated on drawings .
b. Ceilings: as indicated on drawings .
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

C. Abuse Resistant Wallboard:
1. Application: _________ .
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Type:  Fire-resistance-rated Type X, UL or WH listed.
4. Thickness: as indicated on drawings .
5. Edges:  Tapered.

D. Backing Board For Wet Areas:  One of the following products:
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1. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
2. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels

with glass fiber mesh embedded in front and back surfaces complying with ANSI A118.9
or ASTM C1325.
a. Thickness: as indicated on drawings .
b. Products:

1) Custom Building Products : www.custombuildingproducts.com/#sle.
2) PermaBASE Building Products, LLC provided by National Gypsum Company;

PermaBase Cement Board:  www.goldbondbuilding.com/#sle.
3) Substitutions:  See Section 01 60 00 - Product Requirements.

3. ASTM Cement-Based Board:  Non-gypsum-based, cementitious board complying with
ASTM C1288.
a. Thickness: as indicated on drawings .
b. Products:

1) James Hardie Building Products, Inc: www.jameshardie.com/#sle.
2) Substitutions:  See Section 01 60 00 - Product Requirements.

E. Backing Board For Non-Wet Areas:  Water-resistant gypsum backing board as defined in
ASTM C1396/C1396M; sizes to minimum joints in place; ends square cut.
1. Application:  Vertical surfaces behind thinset tile, except in wet areas.
2. At Assemblies Indicated with Fire-Resistance Rating:  Use type required by indicated

tested assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.
3. Type: Regular and Type X, in locations indicated.
4. Type X Thickness: 5/8 inch (16 mm)as indicated on drawings.
5. Regular Board Thickness: as indicated on drawings.
6. Edges: Tapered.
7. Products:

a. American Gypsum Company; M-Bloc:  www.americangypsum.com/#sle.
b. Georgia-Pacific Gypsum; ToughRock Mold-Guard Gypsum Board:

 www.gpgypsum.com/#sle.
c. Georgia-Pacific Gypsum; DensArmor Plus:  www.gpgypsum.com/#sle.
d. Gold Bond Building Products, LLC provided by National Gypsum Company; Gold

Bond XP Fire-Shield Gypsum Board:  www.goldbondbuilding.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: as indicated on drawings.
3. Edges: Tapered.
4. Products:

a. CertainTeed Corporation; Interior Ceiling Drywall:  www.certainteed.com/#sle.
b. Gold Bond Building Products, LLC provided by National Gypsum Company; Gold

Bond High Strength LITE Gypsum Board:  www.goldbondbuilding.com/#sle.
c. USG Corporation; Sheetrock Brand UltraLight Panels: www.usg.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

G. Acoustical Sound Dampening Wall and Ceiling Board:  Two layers of heavy paper-faced, high-
density gypsum board separated by a viscoelastic polymer layer and capable of achieving STC
rating of 50 or more in typical stud wall assemblies as calculated in accordance with ASTM
E413 and when tested in accordance with ASTM E90.
1. Thickness: as indicated on drawings.
2. Long Edges:  Tapered.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. Products:
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a. CertainTeed Corporation; SilentFX Quick Cut Gypsum Board:
 www.certainteed.com/#sle.

b. Gold Bond Building Products, LLC provided by National Gypsum Company; Gold
Bond SoundBreak XP Wall Board:  www.goldbondbuilding.com/#sle.

c. Substitutions:  See Section 01 60 00 - Product Requirements.
H. Bullet Resistant Sheathing and Wallboard:  Woven roving, multi-ply, ballistic grade fiberglass

cloth with thermoset polyester resin; comply with UL 752 Level 3 .
1. Thickness: as indicated on drawings .
2. In 1-Hour Fire-Resistance-Rated Partitions:  UL listed for assembly used.
3. Products:

a. ArmorCore by Waco Composites; Bullet Resistant Fiberglass Panels:
 www.armorcore.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
I. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.

1. Application:  Exterior sheathing, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Fungal Resistance:  No fungal growth when tested in accordance with ASTM G21.
4. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM

C1177/C1177M.
5. At Assemblies Indicated with Fire-Resistance Rating:  Use type required by indicated

tested assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.
6. Core Type: Regular and Type X, as indicated.
7. Type X Thickness: 5/8 inch (16 mm) .
8. Regular Board Thickness: as indicated on drawings .
9. Edges: Square.
10. Glass Mat Faced Products:

a. American Gypsum Company; M-Glass Exterior Sheathing :
www.americangypsum.com/#sle.

b. CertainTeed Corporation; GlasRoc  Exterior Sheathing: www.certainteed.com/#sle.
c. Georgia-Pacific Gypsum; DensGlass Sheathing:  www.gpgypsum.com/#sle.
d. Gold Bond Building Products, LLC provided by National Gypsum Company; Gold

Bond eXP Fire-Shield Sheathing:  www.goldbondbuilding.com/#sle.
e. USG Corporation; Securock ExoAir 430 Panel USGX:  www.usg.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

J. Shaftwall and Coreboard:  Type X; 1 inch (25 mm) thick by 24 inches (600 mm) wide, beveled
long edges, ends square cut.
1. Paper-Faced Type:  Gypsum shaftliner board or gypsum coreboard as defined ASTM

C1396/C1396M; water-resistant faces.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Paper-Faced Products:

a. American Gypsum Company; M-Bloc Shaft Liner:  www.americangypsum.com/#sle.
b. CertainTeed Corporation; M2Tech Type X Shaftliner:  www.certainteed.com/#sle.
c. Georgia-Pacific Gypsum; ToughRock Shaftliner:  www.gpgypsum.com/#sle.
d. Gold Bond Building Products, LLC provided by National Gypsum Company; Gold

Bond Shaftliner XP:  www.goldbondbuilding.com/#sle.
e. USG Corporation; Sheetrock Brand Mold Tough Gypsum Liner Panels 1 in. (25.4

mm) SLX:  www.usg.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2.04 GYPSUM BOARD ACCESSORIES
A. Acoustic Insulation:  See Section 07 21 00.
B. Acoustical Shielding:  Mass loaded vinyl (MLV) sheet membrane; applied between studs and

RC channels.
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1. Sound Transmission Class (STC):  Minimum of 26 , calculated in accordance with ASTM
E413, based on tests conducted in accordance with ASTM E90.

2. Flammability rating of class 1 per ASTM E84 Rev. A, behind minimum 3/8” drywall.
3. No fungal or algal growth and no visible disfigurement per ASTM D3273 and ASTM G21.
4. Products:

a. Acoustical Solutions, LLC, AudioSeal® Mass Loaded Vinyl (MLV) Soundproofing
Barrier:  www.acousticalsolutions.com/

b. Substitutions:  See Section 01 60 00 - Product Requirements .
C. Sound Isolation Tape:  Elastomeric foam tape for sound decoupling.

1. Surface Burning Characteristics:  Provide assemblies with flame spread index of 75 or
less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

2. Tape Thickness:  1/4 inch (6 mm).
3. Products:

a. Armacell LLC; ArmaComfort MTD:  www.armacell.us/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use
solvent-based non-curing butyl sealant.
1. Products:

a. Franklin International, Inc; Titebond Acoustical Smoke & Sound Sealant:
 www.titebond.com/#sle.

b. Liquid Nails, a brand of PPG Architectural Coatings : www.liquidnails.com/#sle.
c. Specified Technologies Inc; Smoke N Sound Acoustical Sealant:

 www.stifirestop.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Acoustic putty:  Sound isolation for penetrations.
1. Acoustical putty pads designed to maintain the performance of acoustically rated walls

with penetrating items such as electrical outlets, HVAC ducts, water hookups, and cables.
2. Putty Thickness:  1/8 inch (3 mm).
3. Products:

a. ATS Acoustical; Acoustic Putty Pads:  www.atsacoustics.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements .

F. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or
rolled zinc, unless noted otherwise.
1. Corner Beads:  Low profile, for 90 degree outside corners.

a. Products:
1) CertainTeed Corporation; No-Coat Drywall Corner:  www.certainteed.com/#sle.
2) ClarkDietrich; Strait-Flex OS-300:  www.clarkdietrich.com/#sle.
3) Flannery, Inc; Corner Beads:  www.flannerytrim.com/#sle.
4) Trim-Tex, Inc: www.trim-tex.com/#sle.
5) Substitutions:  See Section 01 60 00 - Product Requirements.

2. L-Trim with Tear-Away Strip:  Sized to fit 1/2-inch (13 mm) thick gypsum wallboard.
3. Architectural Reveal Beads:

a. Shapes:  As indicated on drawings.
b. Products:

1) Flannery, Inc; Architectural Reveal Beads:  www.flannerytrim.com/#sle.
2) Phillips Manufacturing Co; J-400 Reveal Trim:  www.phillipsmfg.com/#sle.
3) Trim-Tex, Inc: www.trim-tex.com/#sle.
4) Substitutions:  See Section 01 60 00 - Product Requirements.

G. Extruded Aluminum Partition Closure
1. System description
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a. Window Mate – Series 40 Plus extruded aluminum partition closures are pre-
assembled and spring loaded to provide a tight fit for vertical junctures of partitions
and window walls. Mullion Mate is finished to match mullions in a spray applied
water- borne cross-linked baked acrylic finish or Acrylic-Polyester hybrid powder coat
paint finish or custom paints or anodized finish. They are sound tested to a composite
STC of 56 with acoustical batts for sound attenuation.

b. Products:
1) Gordon Architectural Engineered Solutions:  www.gordon-inc.com.
2) Substitutions:  See Section 01 60 00 - Product Requirements .

2. Materials:
a. Aluminum extrusions: 6063-T5 temper, tensile strength 31 KSI ASTM B221; ASTM

B221M.
b. Acoustical Batts for sound attenuation (as specified). Factory-supplied caulk must

be installed in the field for acoustical performance purposes.
c. Accessories:

1) Window Mate End Caps:
d. General: Provide metals free from surface blemishes where exposed to view in

finished unit. Surfaces that exhibit pitting, seam marks, roller marks, stains, and
discolorations, or other imperfections on finished units are not acceptable. All metal
shall be of the highest-grade commercial type.

e. Fabrication:
1) Provide extruded aluminum WINDOW MATE – SERIES 40 PLUS in specified

lengths and size to fit specified openings.
f. Finish: Selected by Architect from manufacturer's full range of finishes .

H. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Fiberglass Tape: 2 inch (50 mm) wide, coated glass fiber tape for joints and corners,

except as otherwise indicated.
2. Paper Tape: 2 inch (50 mm) wide, creased paper tape for joints and corners, except as

otherwise indicated.
3. Joint Compound:  Drying type, vinyl-based, ready-mixed.
4. Joint Compound:  Setting type, field-mixed.

I. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inches (0.84 mm) in Thickness and Wood Members:  ASTM C1002; self-piercing tapping
screws, corrosion-resistant.

J. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch
(0.84 to 2.84 mm) in Thickness:  ASTM C954; steel drill screws, corrosion-resistant.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.
1. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner:  Cut panels to accurate dimensions and install sequentially between special
friction studs.

3.03 FRAMING INSTALLATION
A. Metal Framing:  Install in accordance with ASTM C1007AISI S220 and manufacturer's

instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.
C. Studs:  Space studs at 16 inches on center (at 406 mm on center).
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1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance

between top of studs and structure, and connect studs to track using specified mechanical
devices in accordance with manufacturer's instructions; verify free movement of top of
stud connections; do not leave studs unattached to track.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

E. Acoustic Furring:  Install resilient channels at maximum 24 inches (600 mm) on center.  Locate
joints over framing members.

3.04 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
B. Sound Isolation Tape:  Apply to vertical studs and top and bottom tracks/runners in accordance

with manufacturer's instructions.
C. Acoustic Sealant:  Install in accordance with manufacturer's instructions.
D. Acoustical Shielding: Install in accordance with manufacturer's instructions for application

between studs and RC channel.
1. Mass Loadded Vinyl (MLV)

a. Attach directly to the RC channel using pan head screws.  
b. A screw every 12" is recommended along the top.  
c. Straighten MLV Soundproofing Barrier so it is flush against the RC channel.  
d. Using drywall screws, attach MLV Soundproofing Barrier to the RC channel in the

middle of the stud.  
e. Only one fastener is required for each vertical stud.
f. NOTE: High Walls  - see manufactuere's instructions.

3.05 BOARD INSTALLATION
A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end

joints, especially in highly visible locations.
B. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with

requirements of assembly listing.
C. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted

tight and ends occurring over firm bearing.
D. Cementitious Backing Board:  Install over steel framing members and plywood substrate where

indicated, in accordance with ANSI A108.11 and manufacturer's instructions.
E. Bullet Resistant Sheathing and Wallboard:

1. Install bullet-resistant sheathing according to manufacturer's written recommendations and
with manufacturer-approved fasteners.

2. Cover all joints between boards with a 4-inch (100 mm) strip of the same thickness
material as the boards, centered on the joint.

3.06 JOINT TREATMENT
A. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

2. Level 3:  Walls to receive textured wall finish.
3. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
4. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not

accessible in the completed construction.
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B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch (0.8 mm).

3.07 TOLERANCES
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet

(3 mm in 3 m) in any direction.
END OF SECTION  09 21 16
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SECTION 09 30 00
TILING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tile for floor applications.
B. Tile for wall applications.
C. Non-ceramic trim.

1.02 REFERENCE STANDARDS
A. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in

the Wet-Set Method, with Portland Cement Mortar; 2023.
B. ANSI A108.1b - Installation of Ceramic Tile on a Cured Portland Cement Mortar Setting Bed

with Dry-Set, Modified Dry-Set, or Improved Modified Dry-Set Cement Mortar; 2023.
C. ANSI A108.1c - Contractor's Option:  Installation of Ceramic Tile in the Wet-Set Method with

Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar
Setting Bed with Dry-Set, Modified Dry-Set, or Improved Modified Dry-Set Cement Mortar;
2023.

D. ANSI A108.2 - American National Standard General Requirements: Materials, Environmental
and Workmanship; 2019.

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesive or Water Cleanable Tile-Setting Epoxy Adhesive; 2023.

F. ANSI A108.5 - Setting of Ceramic Tile with Dry-Set Cement Mortar, Modified Dry-Set Cement
Mortar, EGP (Exterior Glue Plywood) Modified Dry-Set Cement Mortar, or Improved Modified
Dry-Set Cement Mortar; 2023.

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grout Epoxy; 2023.

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2024).

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 2023.

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
2017 (Reaffirmed 2022).

K. ANSI A108.12 - Installation of Ceramic Tile with EGP (Exterior Glue Plywood) Modified Dry-Set
Mortar; 2023.

L. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed
2021).

M. ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar; 2020.

N. ANSI A108.20 - American National Standard Specifications for Exterior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs; 2020.

O. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water
Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive;
2021.

P. ANSI A118.6 - American National Standard Specifications for Standard Cement Grouts for Tile
Installation; 2019.
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Q. ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone Installation; 2023.

R. ANSI A136.1 - American National Standard Specifications for Organic Adhesives for Installation
of Ceramic Tile; 2020.

S. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2022.
T. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated

Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products; 2018 (Reapproved
2023).

U. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2024.
V. TCNA (HB-GP) - Handbook for Gauged Porcelain Tiles and Gauged Porcelain Tile

Panels/Slabs Installation; 2023.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by affected installers.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

1.05 QUALITY ASSURANCE
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.
1.07 FIELD CONDITIONS
PART 2  PRODUCTS
2.01 TILE

A. Glazed Wall Tile :  ANSI A137.1 standard grade. 
1. Size: as indicated on drawings finish schedule , nominal.
2. Edges:  Cushioned.
3. Surface Finish:  Matte glaze .
4. Color(s):  As indicated on drawings.
5. Trim Units:  Matching bead, bullnose, cove, and base shapes in sizes coordinated with

field tile.
6. Products:

a. Architessa :  www.architessa.com/#sle.
b. Basis of Design:  Dal-Tile Corporation; ______: www.daltile.com/#sle.
c. American Olean Corporation :  www.americanolean.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Porcelain Tile :  ANSI A137.1 standard grade. 
1. Moisture Absorption:  0 to 0.5 percent as tested in accordance with ASTM C373.
2. Size:  24 x 24 inch (610 x 610 mm) , nominal.
3. Thickness:  3/8 inch (9.5 mm).
4. Surface Finish:  Unglazed.
5. Color(s):  As indicated on drawings.
6. Trim Units:  Matching bullnose, cove base, and cove shapes in sizes coordinated with field

tile.
7. Products:

a. Basis of Design:  Porcelanosa, Newport:  www.porcelanosa.com
b. Architessa: www.architessa.com/#sle.
c. Dal-Tile Corporation :  www.daltile.com/#sle.
d. Florim USA :  www.milestonetiles.com/#sle.
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e. Substitutions:  See Section 01 60 00 - Product Requirements.
2.02 TRIM AND ACCESSORIES

A. Non-Ceramic Trim: Satin natural anodized extruded aluminum , style and dimensions to suit
application , set with tile mortar or adhesive.
1. Applications:

a. Open edges of wall and floor tile.
b. Inside and outside wall corners.
c. Transition between floor finishes of different heights.
d. Floor and wall expansion and control joints.
e. Floor-to-wall joints.
f. Borders and other trim as indicated on drawings.

2. Products:
a. Blanke Corporation : www.blankecorp.com/#sle.
b. Genesis APS International :  www.genesis-aps.com/#sle.
c. LATICRETE International, Inc:  www.laticrete.com/#sle.
d. Basis of Design:  Schluter-Systems: www.schluter.com/#sle.

1) Edge-protection and transition profiles for floors:
(a) Item: Schluter-SCHIENE; L-shaped, Schluter-DECO, Schluter-RENO-T,

Schluter-RENO-TK, Schluter-RENO-U,  Schluter-RENO-RAMP-K, and
Schluter-RENO-RAMP .

2) Edge-protection and transition profiles for walls and countertops:
(a) Item: Schluter-SCHIENE; L shaped, Schluter-QUADEC, and Schluter-

RONDEC-STEP.
3) Finishing and edge protection profiles for stair nosings:

(a) Item: Schluter-RONDEC-STEP, Schluter-TREP-E/EK, Schluter-TREP-SE-
S-B, Schluter-TREP-G/-GK, Schluter-TREP-EFK, Schluter-SCHIENE-
STEP, Schluter-TREP-FL, and Schluter-TREP-TAP.

(b) Provide with matching corners.
4) Moverment joints and cove-shaped profiles:

(a) Item: Schluter-DILEX-BWS, Schluter-DILEX-BWB, Schluter-DILEX-EKSB,
Schluter-DILEX-AS, Schluter-DILEX-HK, and Schluter-DILEX-HKS .

(b) Provide with matching corners, end caps and connectors.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 SETTING MATERIALS
A. Manufacturers:

1. ARDEX Engineered Cements :  www.ardexamericas.com/#sle.
2. Custom Building Products : www.custombuildingproducts.com/#sle.
3. Basis of Design:  LATICRETE International, Inc: www.laticrete.com/#sle.
4. Mapei Corporation :  www.mapei.com/#sle.
5. Schluter-Systems: www.schluter.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Organic Adhesive:  ANSI A136.1, thinset mastic type.
1. Use Type I in areas subject to prolonged moisture exposure.
2. Products:

a. ARDEX Engineered Cements; ARDEX D14:  www.ardexamericas.com/#sle.
b. Custom Building Products; ReliaBond Ceramic Tile Adhesive - Type 1:

 www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE 15 Premium Mastic:

 www.laticrete.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Water Based Adhesive:  Multi-purpose type mastic.
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1. Type as recommended by manufacturer.
2.04 GROUTS

A. Provide setting and grout materials from same manufacturer.
B. Manufacturers:

1. ARDEX Engineered Cements : www.ardexamericas.com/#sle.
2. Basis of Design:  LATICRETE International, Inc: www.laticrete.com/#sle.
3. Mapei Corporation : www.mapei.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Standard Grout:  ANSI A118.6 standard cement grout.
1. Applications:  Use this type of grout where indicated and where no other type of grout is

indicated.
2. Use sanded grout for joints 1/8 inch (3.2 mm) wide and larger; use unsanded grout for

joints less than 1/8 inch (3.2 mm) wide.
3. Color(s):  As indicated on drawings.

D. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.
1. Applications:  Where indicated.
2. Color(s):  As indicated on drawings.

2.05 MAINTENANCE MATERIALS
A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew

resistant type.
1. Applications:  Between tile and plumbing fixtures.
2. Products:

a. Basis ofLATICRETE International, Inc; LATICRETE LATASIL:
www.laticrete.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement

grout.
1. Composition:  Water-based colorless silicone.
2. Products:

a. Basis of Design:  STONETECH, a Division of LATICRETE International, Inc;
STONETECH Heavy Duty Grout Sealer: www.laticrete.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2.06 ACCESSORY MATERIALS

A. Concrete Floor Slab Crack Isolation Membrane:  Material complying with ANSI A118.12; not
intended as waterproofing.
1. Crack Resistance:  No failure at 1/8 inch (3.2 mm) gap, minimum.
2. Bonded Sheet Membrane Type:

a. Material:  Polyethylene sheet membrane with polyester fleece laminated to
underside, 20 mils (0.5 mm) thick.

b. Products:
1) Schluter-Systems; DITRA:  www.schluter.com/#sle.
2) Substitutions:  See Section 01 60 00 - Product Requirements.

B. Waterproofing Membrane at Floors:  Specifically designed for bonding to cementitious
substrate under thick mortar bed or thin-set tile; complying with ANSI A118.10.
1. Bonded Sheet Membrane Type:

a. Material:  Polyethylene vinyl acetate (PEVA) core with nonwoven polypropylene
laminated to both sides, 8 mils (0.2 mm) thick.

b. Products:
1) Schluter-Systems; KERDI:  www.schluter.com/#sle.
2) Substitutions:  See Section 01 60 00 - Product Requirements.
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C. Waterproof building panel for ceramic and stone tile; Schluter-KERDI-BOARD
1. Panel Thickness:  1/2" and 5/8" .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive tile.

C. Verify that subfloor surfaces are dust free and free of substances that could impair bonding of
setting materials to subfloor surfaces.

D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for tiling installation by testing
for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by tiling material

 manufacturer and setting material manufacturer.
3.02 PREPARATION

A. Protect surrounding work from damage.
B. Vacuum clean surfaces and damp clean.
C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable

flatness tolerances.
3.03 INSTALLATION - GENERAL

A. Install tile and thresholds  and grout in accordance with applicable requirements of ANSI
A108.1a through ANSI A108.20, manufacturer's instructions, and TCNA (HB) or TCNA (HB-
GP) recommendations, as applicable.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases

neatly.  Align floor joints.
D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make

grout joints without voids, cracks, excess mortar or excess grout, or too little grout.
E. Form internal angles square and external angles bullnosed.
F. Install non-ceramic trim in accordance with manufacturer's instructions.
G. Sound tile after setting.  Replace hollow sounding units.
H. Keep control and expansion joints free of mortar, grout, and adhesive.
I. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
J. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.
K. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either

bond breaker tape or backer rod as appropriate to prevent three-sided bonding.
3.04 INSTALLATION - WALL TILE

A. Over gypsum wallboard on wood or metal studs install in accordance with TCNA (HB) Method
W243, thin-set with dry-set or latex-Portland cement bond coat, unless otherwise indicated.

3.05 CLEANING
A. Clean tile and grout surfaces.

3.06 PROTECTION
A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION  09 30 00
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SECTION 09 51 00
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 REFERENCE STANDARDS
A. ASTM C635/C635M - Standard Specification for Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2022.
B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems

for Acoustical Tile and Lay-In Panels; 2019.
C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2022.
D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2023.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,

sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Shop Drawings:  Indicate grid layout and related dimensioning.
C. Product Data:  Provide data on suspension system components and acoustical units.
D. Samples:  Submit two  samples 4 by 6 inch (101.6 by 152.4 mm)  minimum, in size illustrating

material and finish of acoustical units.
E. Samples:  Submit two  samples each, 6 inches (152.4 mm)  minimum, long, of suspension

system main runner, cross runner, and perimeter molding .
F. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
1.05 QUALITY ASSURANCE

A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

B. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

1.06 FIELD CONDITIONS
A. Maintain uniform temperature of minimum 60 degrees F (16 degrees C), and maximum

humidity of 40 percent prior to, during, and after acoustical unit installation.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acoustic Tiles/Panels:
1. Armstrong World Industries, Inc; Ultima 1902 :  www.armstrongceilings.com/#sle.
2. Certainteed Architectural :  www.certainteed.com/ceilings-and-walls/#sle.
3. USG Corporation :  www.usg.com/ceilings/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Suspension Systems:
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1. Armstrong World Industries, Inc; Prelude XL 9/16" :  www.armstrongceilings.com/#sle.
2. Certainteed Architectural :  www.certainteed.com/ceilings-and-walls/#sle.
3. USG Corporation :  www.usg.com/ceilings/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS
2.03 ACOUSTICAL UNITS

A. Acoustical Panels  Ultima 1902 :  Mineral fiber with membrane-faced overlay, with the following
characteristics:
1. Classification:  ASTM E1264 Type IV.
2. Size:  24 by 24 inches (610 by 610 mm) .
3. Thickness:  3/4 inch (19 mm).
4. Light Reflectance:  88  percent, determined in accordance with ASTM E1264.
5. NRC Range:  .75  to N/A, determined in accordance with ASTM E1264.
6. Ceiling Attenuation Class (CAC): 35 , determined in accordance with ASTM E1264.
7. Panel Edge:  Beveled Tegular, 9/16" .
8. Color:  White .
9. Suspension System Type 9/16" Heavy Duty :   Exposed grid.
10. Products:

a. Armstrong World Industries, Inc; Suprafine XL 9/16" Heavy Duty :
 www.armstrongceilings.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2.04 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, clips, and splices  as required.

2.05 ACCESSORIES
A. Support Channels and Hangers:  Galvanized  steel; size and type to suit application  and ceiling

system flatness requirement specified.
B. Hanger Wire:   12 gauge, 0.08 inch (2 mm) galvanized steel wire.
C. Perimeter Moldings:  Same metal and finish as grid.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.

3.02 PREPARATION
A. Install after major above-ceiling work is complete.
B. Coordinate the location of hangers with other work.

3.03 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and

manufacturer's instructions and as supplemented in this section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.

D. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.
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E. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

F. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

G. Support fixture loads using supplementary hangers located within 6 inches (152 mm) of each
corner, or support components independently.

H. Do not eccentrically load system or induce rotation of runners.
3.04 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Fit border trim neatly against abutting surfaces.
D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
E. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.
3.05 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet (3 mm in 3 m).
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.06 CLEANING
A. Clean surfaces.
B. Replace damaged or abraded components.

END OF SECTION  09 51 00
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SECTION 09 65 00
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient tile flooring.
B. Static control resilient tile flooring.
C. Resilient base.
D. Resilient stair accessories.
E. Installation accessories.

1.02 REFERENCE STANDARDS
A. ASTM D6329 - Standard Guide for Developing Methodology for Evaluating the Ability of Indoor

Materials to Support Microbial Growth Using Static Environmental Chambers; 1998
(Reapproved 2023).

B. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2023.

C. ASTM F150 - Standard Test Method for Electrical Resistance of Conductive and Static
Dissipative Resilient Flooring; 2006 (Reapproved 2018).

D. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile; 2020.
E. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021.
F. ASTM F2169 - Standard Specification for Resilient Stair Treads; 2015 (Reapproved 2020).
G. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using

a Radiant Heat Energy Source; 2023.
H. UL 2824 - GREENGUARD Certification Program Method for Measuring Microbial Resistance

from Various Sources Using Static Environmental Chambers; Current Edition, Including All
Revisions.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; including sizes, patterns and colors available; and installation instructions.
C. Shop Drawings:  Indicate seaming plans and floor patterns.
D. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial

selection.
E. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with
minimum three years documented experience.

B. Installer Qualifications:  Company specializing in installing specified flooring with minimum three
years documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the

correct style, color, quantity and run numbers.
B. Store all materials off of the floor in an acclimatized, weather-tight space.
C. Maintain temperature in storage area between 55 degrees F (13 degrees C) and 90 degrees F

(72 degrees C).
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D. Do not double stack pallets.
1.06 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F (21 degrees C) to achieve temperature stability.  Thereafter,
maintain conditions above 55 degrees F (13 degrees C).

PART 2  PRODUCTS
2.01 TILE FLOORING

A. Vinyl Tile  - Luxury Vinyl Tile :  Surface-decorated, with wear layer .
1. Manufacturers:

a. Basis of Design:  Milliken Floor Covering:  milliken.com
b. Armstrong Flooring:  www.armstrongflooring.com/#sle.
c. Flexco Corporation :  www.flexcofloors.com/#sle.
d. Johnsonite, a Tarkett Company :  www.johnsonite.com/#sle.
e. LG Hausys America, Inc; :  www.lghausysusa.com/#sle.
f. Mannington Commercial :  www.manningtoncommercial.com#sle.
g. Metroflor Corporation :  www.aspectaflooring.com/#sle.
h. Roppe Corporation :  www.roppe.com/#sle.
i. Shannon Specialty Floors, Inc:  www.shannonspecialtyfloors.com/#sle.
j. TAJ Flooring :  www.tajflooring.com/#sle.
k. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F1700, of Class corresponding to type
specified.

3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

4. Mold and Microbial Resistance:  Highly resistant when tested in accordance with ASTM
D6329; certified in accordance with UL 2824.

5. Style:  as indicated  on drawings and finish schedule.
6. Pattern:  as indicated  on drawings and finish schedule .
7. Color:  as indicated  on drawings and finish schedule.

B. Static Control Tile :  Homogeneous; color and pattern throughout thickness.
1. Manufacturers:

a. Basis of Design:  StaticWorx; Ameriwox ESD Slid Vinyl Tile:  www.staticworx.com.
b. Armstrong Flooring, Inc; Excelon ESD, Static Control VCT:

www.armstrongflooring.com/#sle
c. Flexco Corporation; Delane ESD Vinyl:  www.flexcofloors.com/#sle.
d. Mannington Commercial : www.manningtoncommercial.com#sle.
e. Roppe Corporation; ESD Vinyl Static Control Tile: www.roppe.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Minimum Requirements:  Solid vinyl tile complying with ASTM F1700, Class 1, Type A.
3. Electrical Resistance:

a. Conductive Tile:  Resistance between 25 kiloohms and 1.0 megohms as tested in
accordance with ASTM F150.

b. Dissipative Tile:  Resistance between 1.0 megohms and 1000 megohms as tested in
accordance with ASTM F150.

4. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

5. Tile Size:  12 by 12 inch (305 by 305 mm).
6. Total Thickness:  0.125 inch (3 mm).
7. Pattern: as indicated on drawings .
8. Color:  As indicated on drawings.
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2.02 STAIR COVERING
A. Stair Treads:  Rubber with interwoven synthetic fibers; full width and depth of stair tread in one

piece; tapered thickness.
1. Manufacturers:

a. Mannington Commercial :  www.manningtoncommercial.com#sle.
b. Basis of Design:  Roppe Corporation;  Rubber Treads With DuPont Kevlar:

www.roppe.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F2169, Type TS, rubber, vulcanized
thermoset, Grade 1.

3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with {\rs\#1} or {\rs\#1}.

4. Nominal Thickness:  0.1875 inch (4.75 mm).
5. Nosing:  Square.
6. Texture:  Smooth.
7. Pattern:  __________.
8. Color:  As indicated on drawings.

B. Stair Risers:  Full height and width of tread in one piece, matching treads in material and color.
1. Manufacturers:

a. Mannington Commercial; _______:  www.manningtoncommercial.com#sle.
b. Roppe Corporation; _______:  www.roppe.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Thickness:  0.080 inch (2.0 mm).
2.03 RESILIENT BASE

A. Resilient Base : ASTM F1861, Type TS, rubber, vulcanized thermoset ; style as scheduled .
1. Manufacturers:

a. Flexco Corporation :  www.flexcofloors.com/#sle.
b. Basis of Design:  Johnsonite, a Tarkett CompanyMillwork Resilient Wall Base:

www.johnsonite.com/#sle.
c. Flexco Corporation :  www.flexcofloors.com/#sle.
d. Mannington Commercial :  www.manningtoncommercial.com#sle.
e. Roppe Corporation : www.roppe.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

3. Style:  as idicated on drawings and finish schedule.
4. Height: as indicated on drawings.
5. Thickness: manufacturers' standard .
6. Finish:  Satin.
7. Length:  manufacturers' standard sections.
8. Color:  As indicated on drawings.

2.04 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.
B. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring

manufacturer.
C. Copper Grounding Strips:  Type and size as recommended by static control flooring

manufacturer.
D. Floor Polish for Static Control Flooring:  Fluid-applied polish, intended to protect electrical

properties of flooring, as recommended by static control flooring manufacturer.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

3.02 INSTALLATION - GENERAL
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Adhesive-Applied Installation:

1. Fit joints and butt seams tightly.
2. Set flooring in place, press with heavy roller to attain full adhesion.

D. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

E. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.

3.03 INSTALLATION - TILE FLOORING
A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless

otherwise indicated in manufacturer's installation instructions.
3.04 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches (45 mm) between
joints.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.
3.05 INSTALLATION - STAIR COVERINGS

A. Adhere over entire surface.  Fit accurately and securely.
3.06 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.

END OF SECTION  09 65 00
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SECTION 09 65 66
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Rubber tile, adhesively installed.
1.02 REFERENCE STANDARDS

A. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

B. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

C. ASTM F2772 - Standard Specification for Athletic Performance Properties of Indoor Sports
Floor Systems; 2011 (Reapproved 2019).

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed data sheets for products specified.
C. Selection Samples:  Manufacturer's color charts for flooring materials specified and game line

paints, indicating full range of colors and textures available.
D. Test Reports:  Submit test reports showing compliance with ASTM F2772.
E. Manufacturer's Instructions:  Indicate standard and special installation procedures.
F. Installer's qualification statement.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with at least three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened containers clearly labeled with manufacturer's
name and identification of contents.

B. Store materials in dry and clean location until needed for installation. During installation, handle
in a manner that will prevent marring and soiling of finished surfaces.

1.06 FIELD CONDITIONS
A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of

70 to 95 degrees F (21 to 35 degrees C) for not less than 48 hours before the beginning of
installation and for not less than 48 hours after installation has been completed. Subsequently,
do not allow temperature in installed spaces to drop below 50 degrees F (10 degrees C) or to
go above 100 degrees F (38 degrees C).

PART 2  PRODUCTS
2.01 PREFORMED ATHLETIC FLOORING

A. Rubber Tile Flooring:   Recycled vulcanized rubber and colored granules.
1. Thickness:  Minimum 3/8 inch (10 mm) .
2. Tile Edge/Installation:  Straight, adhesive installation .
3. Size, Straight Edge Tile:  Nominal As indicated on drawings .
4. Surface Texture:  Smooth.
5. Color:  As indicated on drawings .
6. Products:

a. North West Rubber :  www.northwestrubber.com/#sle.
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b. Basis of DesignRoppe Corporation; Tuflex Spartus Multipurpose Sports Flooring:
 www.roppe.com/#sle.

c. Substitutions:  See Section 01 60 00 - Product Requirements.
2.02 ACCESSORIES

A. Leveling Compound:  Latex-modified cement formulation as recommended by flooring
manufacturer for substrate conditions.

B. Flooring Adhesive:  Waterproof; types recommended by flooring manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Test as Follows:

a. Alkalinity (pH):  ASTM F710.
b. Internal Relative Humidity:  ASTM F2170.
c. Moisture Vapor Emission:  ASTM F1869.

2. Obtain instructions if test results are not within limits recommended by resilient flooring
manufacturer and adhesive materials manufacturer.

3.02 PREPARATION
A. Concrete: Use leveling compound as necessary to achieve substrate flatness of plus or minus

1/8 inch within 10 ft radius (1/1000).
B. Remove coatings that are incompatible with flooring adhesives, using methods recommended

by flooring manufacturer.
C. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Rubber Tile Flooring:

1. Lay out center lines in spaces to receive tile flooring, based on location of principal walls.
Start tile installation from center, and adjust as necessary to avoid tiles less than one-half
width at perimeter.

2. Lay tiles square with room axis, matching for color and pattern by selecting from cartons
and mixing as recommended by manufacturer.

3. Spread only enough adhesive to permit installation of materials before initial set.
4. Fit joints and butt seams tightly; press with heavy roller to attain full adhesion.

3.04 CLEANING
A. Clean flooring using methods recommended by manufacturer.

3.05 PROTECTION
A. Protect finished athletic flooring from construction traffic to ensure that it is without damage

upon Date of Substantial Completion.
END OF SECTION  09 65 66
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SECTION 09 68 13
TILE CARPETING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Carpet tile, fully adhered.
1.02 REFERENCE STANDARDS

A. AATCC Test Method 16 - Colorfastness to Light; 2004, with Editorial Revision (2010).
B. AATCC Test Method 134 - Test Method for Electrostatic Propensity of Carpets; 2019.
C. ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor

Covering Materials; 2016 (Reapproved 2021).
D. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using

a Radiant Heat Energy Source; 2023.
E. ASTM E662 - Standard Test Method for Specific Optical Density of Smoke Generated by Solid

Materials; 2021a, with Editorial Revision.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; sizes, patterns, colors available, and method of installation.
C. Samples:  Submit two carpet tiles illustrating color and pattern design for each carpet color

selected.
D. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention .
E. Operation and Maintenance Data:  Include maintenance procedures, recommended

maintenance materials, and suggested schedule for cleaning.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified carpet tile with
minimum three years documented experience.

B. Installer Qualifications:  Company specializing in installing carpet tile with minimum three years
documented experience and approved by carpet tile manufacturer.

1.05 FIELD CONDITIONS
A. Store materials in area of installation for minimum period of 24 hours prior to installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Tile Carpeting:
1. Basis of Design:  Milliken & Company; Counterculture:  www.milliken.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MATERIALS
A. Tile Carpeting :  Tufted, textured loop , manufactured in one color dye lot.

1. Surface Flammability Ignition:  Pass ASTM D2859 (the "pill test").
2. Flammability: Radiant Panel ASTM E648 ≥ Class 1.
3. Smoke Density:  (NFPA-258-T or ASTM E662) ≤ 450.
4. Lightfastness:  (AATCC 16E) ≥ ? 4.0 at 80 Hours
5. Crocking:  (AATCC 165) ≥ 4.0 Wet or Dry
6. Static Electricity: (AATCC-134) 20% R.H.,70° F. ≤ 3.5 KV, Permanent Conductive Fiber
7. Stain Resist / Soil Release: StainSmart®
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8. Dye Method: Solution Dyed
9. Tufted Face Weight: 14 oz/yd² (474.7 g/m²)
10. Gauge: 1/12
11. Stitches Per Inch:  9.5
12. Tufts: 114/in² (1,766/100 cm²)
13. Finished Pile Height: 0.124” (3.15 mm)
14. Finished Pile Thickness: 0.103” (2.62 mm)
15. Average Density (Finished):  4,935
16. Embodied Carbon: 12.31 (kg CO2 e)/m2
17. Nominal Total Thickness: 0.314” (8.0 mm)
18. Total Weight: 95.5 oz/sq yd (3238 g/sq m).

B. Modular Entrance Flooring, tile carpeting; 19.7" x 19.7"
1. Basis of Design:  Product: OBEX Tile Loop manufactured by Milliken & Company.
2. Color and pattern as indicated on drawings and schedule.
3. Construction:  Tufted, Multi-Level Loop
4. Tile Size:  19.7 in x 19.7 in.
5. Textile Yarn Type:  ECONYL Solution-Dyed Nylon Type 7 and Solution- Dyed Nylon

Monofilament
6. Dye method:  Solution Dye
7. Tufted face weight:  27.9 oz/sqyd
8. Gauge:  1/12
9. Stitched per inch:  11.13
10. Tufts:  135.6 / sq in
11. Nominal total thickness:  0.39 in
12. Nominal total weight:  104.2 oz/sqyd
13. Standard backing:  PVC-free WellBAC(tm); Comfort Cushion

a. Available with TractionBack (tm)
14. Recycled content by total weight:  33.3% Pre-consumer; 6.6% Post-consumer
15. Flammability (Radiant Panel ASTM E648-15e1:  Class 1
16. Smoke Density (NFPA-258 or ASTM E662-15a <450
17. Methenamine Pill Test (CPSC ff 1-70 or ASTM D2859-96; self extinguishing
18. Lightfastness AATCC Test Method 16 <4.0 at 80 hours
19. Crocking AATCC 165 <4.0 at 80 hours
20. Static Electricity AATCC Test Method 134 20% R.H., 70 degrees F; <3.5 0 at 80 hours
21. Recommend Maintenance: Daily vacuum and deep clean with hot water extraction or

milliCare Textile and Carpet Care
22. Indoor Air Quality - CRI Green Label Plus

a. GLP7205, Carpet Category 13X
23. Recommended Installation Method (s):   Quarter-Turn .
24. Warranties

a. 5 Year Face Fiber Wear
b. Lifetime Antistatic
c. Lifetime Floor  Compatibility
d. Lifetime Color Pattern Permanency
e. Lifetime Floor Release
f. Lifetime Cushion Resiliency
g. Lifetime Moisture Resistance
h. Lifetime Delamination of Backing
i. Lifetime Staining/Soiling (StainSmart®)
j. Lifetime Dimensional Stability
k. Lifetime Tufted Bind

END OF SECTION  09 68 13
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SECTION 09 84 30
SOUND-ABSORBING WALL AND CEILING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sound-absorbing panels.
B. Sound-absorbing ceiling baffles.

1.02 REFERENCE STANDARDS
A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients

by the Reverberation Room Method; 2023.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's printed data sheets for products specified.
C. Shop Drawings:  Fabrication and installation details, panel layout and fabric orientation .
D. Selection Samples:  Manufacturer's color charts for fabric covering, indicating full range of

fabrics, colors, and patterns available.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with at least three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect acoustical units from moisture during shipment, storage, and handling. Deliver in

factory-wrapped bundles; do not open bundles until units are needed for installation.
B. Store units flat, in dry, well-ventilated space; do not stand on end.
C. Protect edges from damage.

PART 2  PRODUCTS
2.01 FIBERGLASS SOUND-ABSORBING UNITS

A. Manufacturers:
1. Armstrong World Industries; Soundscapes Blades:  www.armstrongceilings.com
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Rigid Fiberglass Board for Ceilings :
1. Sound Absorption:  Noise Reduction Coefficient (NRC)  of up to 2.05  when tested in

accordance with ASTM C423 .
2. Light Reflectance:  88%
3. Fire Performance:  Class A
4. Color:  see finish schedule .

2.02 BASIS OF DESIGN:  SOUND-ABSORBING UNITS
A. Manufacturer:

1. Arktura, LLC;  www.arktura.com
2. Substitutions:  See Section 01 60 00 - Product Requirements .

B. Arktura SoftScreen wall panel / partition, product:  Slant.
1. Soft Sound® acoustical material:  Felting 100% PET plastic.
2. Fire Rating:

a. ASTM E84-14 Class A / CAN ULC S102
3. Sound Absorption:
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a. ASTM C423-90A for raw material
b. 9mm:

1) NRC 0.75 (50mm air gap)
4. Type:  as indicated on drawings .
5. Height:  as indicated on drawings .
6. Color:  

a. Color Group A:  Heather Gray.
7. Mounting Application:  as indicated on drawings.

2.03 ACCESSORIES
A. Spline-Mounting Accessories:  Manufacturer's standard concealed connecting splines of

extruded aluminum designed for screw attachment to walls, with coordinating moldings and trim
for interior and exterior corners and miscellaneous conditions.
1. Color of Exposed Trim:  As selected from manufacturer's standards.

B. Ceiling-Suspended Accessories:  Manufacturer's standard accessories at locations as indicated
on each acoustical unit, sized appropriately for weight of acoustical unit.

C. Tensioned Cable System:  Manufacturer's standard accessories for mounting conditions and
spans indicated.

D. Standoff Mounting System:  Manufacturer's standard accessories for mounting conditions and
spans indicated.

E. Trim Moldings:  Manufacturer's standard wood or vinyl trim moldings for concealing panel
joints; color as selected from manufacturer's standards.

F. Fixing Clips:  Manufacturers standard for application as indicated.
G. Panel Adhesive:  Acceptable to acoustical panel manufacturer for application as indicated.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install acoustical units in locations as indicated, following manufacturer's installation
instructions.

B. Install mounting accessories and supports in accordance with shop drawings.
3.02 CLEANING

A. Clean sound-absorptive panels upon completion of installation from dust and other foreign
materials, following manufacturer's instructions.

3.03 PROTECTION
A. Provide protection of installed acoustical panels until Date of Substantial Completion.
B. Replace panels that cannot be cleaned and repaired to satisfaction of the Architect.

END OF SECTION  09 84 30
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SECTION 09 90 00
PAINTING AND COATING - COMMERCIAL FACILITY GUIDE SPECIFICATION - SHERWIN-

WILLIAMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Interior painting and coating systems.
C. Exterior painting and coating systems.

1.02 REFERENCE STANDARDS
A. SCAQMD 1113 - Architectural Coatings; 1977, with Amendment (2016).

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Product characteristics.
2. Surface preparation instructions and recommendations.
3. Primer requirements and finish specification.
4. Storage and handling requirements and recommendations.
5. Application methods.
6. Clean-up information.

C. Samples:  Submit four paper draw down samples, 8-1/2 by 11 inches (216 by 279 mm) in size,
illustrating range of colors available for each finishing product specified.

1.04 QUALITY ASSURANCE
A. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum 3 years experience and approved by manufacturer.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, product name, product code,

 color designation, VOC content, batch date, environmental handling, surface preparation,
application, and use instructions.

C. Paint Materials:  Store at a minimum of 45 degrees F (7 degrees C) and a maximum of 90
degrees F (32 degrees C), in ventilated area, and as required by manufacturer's instructions.

1.06 FIELD CONDITIONS
A. Do not apply materials when environmental conditions are outside the ranges required by

manufacturer.
B. Follow manufacturer's recommended procedures for producing the best results, including

testing of substrates, moisture in substrates, and humidity and temperature limitations.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design Products:  Subject to compliance with requirements, provide Sherwin-Williams
Company (The) products indicated; www.sherwin-williams.com/#sle.

B. Comparable Products:  Products of approved manufacturers will be considered in accordance
with 01 60 00 - Product Requirements, and the following:
1. Other Acceptable Manufacturers:
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2.02 PAINTINGS AND COATINGS
A. General:

1. Provide factory-mixed coatings unless otherwise indicated.
2. Do not reduce, thin, or dilute coatings or add materials to coatings unless specifically

indicated in manufacturer's instructions.
B. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of painted surfaces.
C. General Materials List; if no product is specified (All items might not be used in this project):

1. Paint Code Material:
A Loxon 7% Siloxane Water Repellant (A10T7)
B Pro Industrial Zero VOC Acrylic Coating Gloss (B66-600 series)
C Pro Industrial Zero VOC Acrylic Coating Semi-Gloss (B66-650 series)
D Pro Industrial Pro-Cryl Universal Metal Primer (B66-310)
E Loxon Block Surfacer (A24-W200)
F Benjamin Moore Ultra Spec 500 Interior Primer
G Pro Industrial Pro-Cryl Universal Metal Primer (B66-310)
H Traffic Marking Paint (Refer to Division 32, Exterior Improvements)
I Sher-Cryl High Performance Acrylic Gloss (B66-300 series)
J ProBlock Latex Primer/Sealer (B51W20)
K Floor Stripe Paint
L Exterior Concrete Sealer, Koester VAPI 20000
M VersaFlex WBG 250
N Waterborne Acrylic Dryfall Egg-shell (B42-W2)
O Progreen 200 Interior Latex Semi-Gloss (B31W651 series)
P Manufacturer's Standard Recommended Finish(es)
Q Pre-Catalyzed (one component) Water-Based Epoxy
R Benjamin Moore Ultra Spec Scuff-X 485 Eggshell finish
S Benjamin Moore Ultra Spec Scuff-X 485 Semi-gloss finish

2. Interior Surfaces:


Surface
1 st 2 nd 3rd

1 Ferrous metal G1 I I
2 Galvanized metals D I I
3 Concrete masonry units, painted, latex enamel E N N
4 Gypsum Board F R R
5 Wood moulding, wainscot system J S S
6 Plywood liner panels J2 - -

7 Ferrous metals, Pre-Engineered Metal Building
structural steel G5 - -

8 Exposed piping, tubes and conduits (note #3) D I I
9 Concrete floor M M -

10 Gypsum board at toilet rooms F Q Q
11 Gypsum board at janitor rooms F Q Q
12 Liner panel (interior) J - -
13 Miscellaneous mounting boards J C C

a. Note #1:  Shop coat by others
b. Note #2:  Prime both sides
c. Note #3:  In finished areas
d. Note #4:  By others
e. Note #5:  Pre-engineered Metal Building Manufacturer's standard shop coat system

3. Exterior Surfaces:



Town of Montgomery Police
Station  09 90 00 - 3 

Painting and Coating - Commercial
Facility Guide Specification -

Sherwin-Williams 


Surface


1 st

2 nd 3rd

1 Ferrous Metals (Shop Coat) G1 I I
2 Galvanized Metal D I I
3 Asphalt Paving Striping (Refer to Division 32)
4 Pre-Engineered Building, Door channels &

frames
G1 I I

5 Exterior Piping G I I
6 Concrete Masonry Units (common smooth face) 2 A A
7 Exposed reinforced concrete (grade beams,

foundations)
-- -- --

8 Fiber cement board P P P
9 Pre-Engineered Metal Building canopy structural

steel
G1 B,C B,C

10 Exterior concrete surfaces (drives, walks, ramps,
etc.)

L L --

a. Note 1:  Shopcoat is by others
b. Note 2:  Topical treatment of the CMU is in addition to the water repellent admixture

integral to both the CMU and mortar
2.03 PAINT SYSTEMS - EXTERIOR

A. Concrete:  Cementitious siding, Flexboard, Transite, non-roof shingles, common brick, stucco,
tilt-up, precast, and poured-in-place cement.
1. Latex Systems:

a. Gloss Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer

LX02W50:  www.sherwin-williams.com/#sle.
(a) 5.3 to 8 mils wet, 2.1 to 3.2 mils  dry.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Exterior Latex Gloss, A8
Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.3 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer

LX02W50:  www.sherwin-williams.com/#sle.
(a) 5.3 to 8 mils wet, 2.1 to 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Semi-Gloss, B66-650
Series: www.sherwin-williams.com/#sle.
(a) 6 to 12 mils wet, 2 to 4 mils dry per coat.

c. Satin Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer

LX02W50:  www.sherwin-williams.com/#sle.
(a) 5.3 to 8 mils wet, 2.1 to 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Satin, A82 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

d. Flat Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer

LX02W50:  www.sherwin-williams.com/#sle.
(a) 5.3 to 8 mils wet, 2.1 to 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Flat, A6 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet,  1.2 mils dry per coat.

2. Textured and Smooth Systems:
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a. Textured Finish, Water Based:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer

LX02W50:  www.sherwin-williams.com/#sle.
(a) 5.3 to 8 mils wet, 2.1 to 3.2 mils dry.

2) 2nd Coat:  Sherwin-Williams Conflex UltraCrete Acrylic Textured Masonry
Topcoat CF18W800 Series:  www.sherwin-williams.com/#sle.
(a) 50 to 80 sq ft/gal (1.2 to 1.9 sq m/L).
(b) Textured Finish:  Medium.

b. Smooth Finish, Water Based, Satin:
1) 1st and 2nd Coat:  Sherwin Williams Loxon XP, LX21W50 Series:

 www.sherwin-williams.com/#sle.
(a) 14 to 18 mils wet, 6.4 to 8.3 mils dry per coat.

c. Smooth Finish, Water Based, Flat:
1) 1st and 2nd Coat:  Sherwin Williams Loxon XP, LX11W50 Series:

 www.sherwin-williams.com/#sle.
(a) 14 to 18 mils wet, 6.4 to 8.3 mils dry per coat.

B. Masonry:  Concrete masonry units (CMU), cinder or concrete block.
1. Latex Systems:

a. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Semi-Gloss, B66-650
series:  www.sherwin-williams.com/#sle.
(a) 6 to 12 mils wet, 2 to 4 mils dry per coat.

b. Satin Finish:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Satin, A82 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

c. Flat Finish:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Flat, A6 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

C. Concrete:  Non-vehicular floors, patios, porches, steps, and platforms.
1. Acrylic System, Water Based:

a. Floor Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Porch and Floor Enamel, A32-200 Series:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

b. Floor Finish:
1) 1st and 2nd Coat:  Sherwin-Williams ConFlex Flexible Concrete Waterproofer-

Smooth, CF14W50 Series:  www.sherwin-williams.com/#sle.
(a) 10 to 12 mils wet per coat.

D. Metal:  Aluminum, galvanized.
1. Latex Systems:

a. Gloss Finish:
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1) 1st and 2nd Coats:  Sherwin-Williams Pro Industrial Acrylic Gloss, B66-600
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st and 2nd Coats:  Sherwin-Williams Pro Industrial Acrylic Semi-Gloss, B66-

650 Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

c. Satin Finish:
1) 1st and 2nd Coats:  Sherwin-Williams Pro Industrial Acrylic Eg-Shel, B66-660

Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

d. Flat Finish:
1) 1st and 2nd Coats:  Sherwin-Williams A-100 Exterior Latex Flat, A6 Series:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

2. Alkyd Systems, Water Based:
a. Gloss Finish:

1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310
Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Gloss, B53-1050 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Semi-Gloss, B53-1150 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

c. Low Sheen Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Low Sheen, B53-1250 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

E. Metal, Miscellaneous:  Iron, ornamental iron, structural iron and steel, ferrous metal.
1. Latex Systems:

a. Gloss Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 to 10 mils wet, 1.8 to 3.6 mils dry per coat.

2) 2nd and 3rd Coats:  Sherwin-Williams Pro Industrial Acrylic Gloss, B66-600
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 to 10 mils wet, 1.8 to 3.6 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Semi-Gloss, B66-650
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.
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2. Alkyd Systems, Water Based:
a. Gloss Finish:

1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310
Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Gloss, B53-1050 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Semi-Gloss, B53-1150 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

c. Low Sheen Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Low Sheen, B53-1250 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

F. Drywall:  Gypsum board and exterior drywall.
1. Latex Systems:

a. Gloss Finish:
1) 1st Coat:  Sherwin-Williams Latex Wood Primer, B42W8041:  www.sherwin-

williams.com/#sle.
(a) 4 mils wet, 1.4 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Gloss, A8 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.3 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Latex Wood Primer, B42W8041:  www.sherwin-

williams.com/#sle.
(a) 4 mils wet, 1.4 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Semi-Gloss, B66-650
series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

c. Satin Finish:
1) 1st Coat:  Sherwin-Williams Latex Wood Primer, B42W8041:  www.sherwin-

williams.com/#sle.
(a) 4 mils wet, 1.4 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Satin, A82 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

d. Flat Finish:
1) 1st Coat:  Sherwin-Williams Latex Wood Primer, B42W8041:  www.sherwin-

williams.com/#sle.
(a) 4 mils wet, 1.4 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Flat, A6 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.
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2.04 PAINT SYSTEMS - INTERIOR
A. Concrete, Walls and Ceilings:  Poured concrete, precast concrete, unglazed brick, cement

board, tilt-up, cast-in-place concrete, and plaster.
1. Latex Systems:

a. Gloss Finish High Performance:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50:  www.sherwin-williams.com/#sle.
(a) 8 mils wet,  3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Gloss, B66-600
Series:  www.sherwin-williams.com/#sle.
(a) 6 mils wet, 2.5 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Semi-Gloss,
B31-2600 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

c. Semi-Gloss Finish High Performance (HP):
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 HP Zero VOC Latex Semi-

Gloss, B31-1950 Series:  www.sherwin-williams.com/#sle.
d. Semi-Gloss Finish Scuff Resistant Waterbase Enamel:

1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,
LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Scuff Tuff Interior Waterbased Enamel,
Semi-Gloss, S26-50 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

e. Eg-Shel Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Eg-Shel, B20-2600
Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.7 mils dry per coat.

f. Eg-Shel Finish High Performance (HP):
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 HP Zero VOC Eg-Shel, B20-
1950 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.7 mils dry per coat.

g. Eg-Shel Finish Scuff Resistant Waterbase Enamel:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Scuff Tuff Interior Waterbased Enamel, Eg-
Shel, S24-50 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

h. Low Sheen Finish:
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1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,
LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Low Gloss
Eg-Shel, B41-2600 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

i. Low Sheen Finish High Performance (HP):
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 HP Zero VOC Latex Low
Gloss Eg-Shel, B41-1950 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

j. Flat Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Flat, B30-
2600 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

k. Flat Finish Scuff Resistant Waterbase Enamel:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Scuff Tuff Interior Waterbased Enamel,
Matte, S23-50 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.3 mils dry per coat.

2. Alkyd Systems, Water Based:
a. Gloss Finish:

1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,
LX02W50:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Gloss, B53-1050 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.7 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Semi-Gloss, B53-1150 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

c. Low Sheen Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50:  www.sherwin-williams.com/#sle.
2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane

Enamel Low Sheen, B53-1250 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

3. Epoxy Systems, Water Based:
a. Gloss Finish:

1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Water Based Catalyzed
Epoxy, B73-300 Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.
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b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased
Epoxy, K46 Series:  www.sherwin-williams.com/#sle.

c. Eg-Shel/Low Luster Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased
Epoxy, K45 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

d. Eg-Shel/Low Luster Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Water Based Catalyzed

Epoxy, B73-360 Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

B. Concrete Ceilings:  Poured concrete, precast concrete, cement board, cast-in-place concrete,
and plaster.
1. Dryfall Waterborne Topcoats:

a. Semi-Gloss Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Waterborne Acrylic Dryfall,

B42-83 Series:  www.sherwin-williams.com/#sle.
(a) 5.8 mils wet, 2.3 mils dry per coat.

b. Eg-Shel Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Waterborne Acrylic Dryfall,

B42-82 Series:  www.sherwin-williams.com/#sle.
(a) 6 mils wet, 1.9 mils dry per coat.

c. Flat Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Waterborne Acrylic Dryfall,

B42-181 Series:  www.sherwin-williams.com/#sle.
(a) 6 mils wet, 1.7 mils dry per coat.

C. Masonry CMU:  Concrete, split face, scored, smooth, high density, low density, and fluted.
1. Latex Systems:

a. Gloss Finish High Performance:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Gloss, B66-600
Series:  www.sherwin-williams.com/#sle.
(a) 6 mils wet, 2.5 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Semi-Gloss,
B31-2600 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

c. Semi-Gloss Finish High Performance (HP):
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).
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2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 HP Zero VOC Latex Semi-
Gloss, B31-1950 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

2. Alkyd Systems, Water Based:
a. Gloss Finish:

1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-
williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Gloss, B53-1050 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Semi-Gloss, B53-1150 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

c. Low Sheen Finish:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Low Sheen, B53-1250 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

D. Metal:  Aluminum and galvanized.
1. Latex Systems:

a. Gloss Finish High Performance:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Gloss, B66-600
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

b. Semi-Gloss High Performance:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Semi-Gloss, B66-650
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

c. Eg-Shel/Satin Finish High Performance:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coats:  Sherwin-Williams Pro Industrial Acrylic Eg-Shel, B66-660
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

2. Alkyd Systems, Water Based:
a. Gloss Finish:

1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310
Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.
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2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Gloss, B53-1050 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Semi-Gloss, B53-1150 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

c. Low Sheen Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Low Sheen, B53-1250 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

3. Urethane System, Water Based:
a. Gloss Finish:

1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310
Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Waterbased Acrolon 100, B65-720 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 2 mils dry per coat.

b. Gloss Finish, Single Component:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased
Urethane Gloss, B65-120 Series:  www.sherwin-williams.com/#sle.

E. Metal:  Structural steel columns, joists, trusses, beams, miscellaneous and ornamental iron,
structural iron, and ferrous metal.
1. Latex Systems:

a. Gloss Finish High Performance:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coats:  Sherwin-Williams Pro Industrial Acrylic Gloss, B66-600
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

b. Semi-Gloss High Performance:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Acrylic Semi-Gloss, B66-650
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

c. Eg-Shel/Satin Finish High Performance:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2. Alkyd Systems, Water Based:
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a. Gloss Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane

Enamel Gloss, B53-1050 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Semi-Gloss, B53-1150 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

F. Wood:  Walls, ceilings, doors, and trim.
1. Latex Systems:

a. Gloss Finish:
1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProClassic Waterborne Acrylic Gloss, B21-
51 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProClassic Waterborne Acrylic Semi-
Gloss, B31 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.3 mils dry per coat.

c. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Scuff Tuff Interior Waterbased Enamel
Semi-Gloss, S26-50 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

d. Eg-Shel/Satin Finish:
1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProClassic Waterborne Acrylic Satin, B20
Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

e. Eg-Shel/Satin Finish:
1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Scuff Tuff Interior Waterbased Enamel, Eg-
Shel, S24-50 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

f. Flat Finish:
1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:

 www.sherwin-williams.com/#sle.
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(a) 4 mils wet, 1.8 mils dry per coat.
2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Flat, B30-

2600 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

2. Alkyd Systems, Water Based:
a. Gloss Systems:

1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8  mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Gloss, B53-1050 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4  to 1.7 mils dry per coat.

b. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane
Enamel Semi-Gloss, B53-1150 Series:  www.sherwin-williams.com/#sle.
(a) 4 to 5 mils wet, 1.4 to 1.7 mils dry per coat.

3. Stain and Varnish System:
a. Satin Finish:

1) 1st Coat:  Sherwin-Williams Minwax Performance Series Tintable Wood Stain
250 VOC:  www.sherwin-williams.com/#sle.

2) 2nd and 3rd Coat:  Sherwin-Williams Minwax Waterbased Oil-Modified
Polyurethane:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1 mil dry per coat.

G. Drywall:  Walls, ceilings, gypsum board, and similar items.
1. Latex Systems:

a. Semi-Gloss Finish:
1) 1st Coat:  Sherwin-Williams ProMar 200 Zero VOC Interior Latex Primer,

B28W2600:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Semi-Gloss,
B31-2600 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

b. Semi-Gloss Finish High Performance (HP):
1) 1st Coat:  Sherwin-Williams ProMar 200 Zero VOC Interior Latex Primer,

B28W2600:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 HP Zero VOC Latex Semi-
Gloss, B31-1950 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

c. Semi-Gloss Finish Scuff Resistant Waterbase Enamel:
1) 1st Coat:  Sherwin-Williams ProMar 200 Zero VOC Interior Latex Primer,

B28W2600:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams Scuff Tuff Interior Waterbased Enamel,
Semi-Gloss, S26-50 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

d. Eg-Shel Finish:
1) 1st Coat:  Sherwin-Williams ProMar 200 Zero VOC Interior Latex Primer,

B28W2600:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.
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2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Eg-Shel, B20-2600
Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.7 mils dry per coat.

e. Low Sheen Finish:
1) 1st Coat:  Sherwin-Williams ProMar 200 Zero VOC Interior Latex Primer,

B28W2600:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Low Gloss
Eg-Shel, B41-1950 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

f. Flat Finish:
1) 1st Coat:  Sherwin-Williams ProMar 200 Zero VOC Interior Latex Primer,

B28W2600:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Latex Flat, B30-
2600 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.6 mils dry per coat.

H. Concrete:  Floors, non-vehicular.
1. Latex Systems:

a. Satin Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Porch and Floor Enamel, A32-200 Series:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.02 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions.
C. Apply coatings at spread rate required to achieve manufacturer's recommended dry film

thickness.
3.03 PRIMING

A. Apply primer to all surfaces unless specifically not required by coating manufacturer.  Apply in
accordance with coating manufacturer's instructions.

B. Primers specified in painting schedules may be omitted on items that are factory primed or
factory finished if acceptable to top coat manufacturers.

END OF SECTION  09 90 00
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SECTION 10 14 16
PLAQUES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Plaques.
1.02 REFERENCE STANDARDS
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Package plaque signs as required to prevent damage before installation.
B. Store under cover and elevated above grade.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Plaques:
1. FASTSIGNS International, Inc:  www.fastsigns.com/#sle.
2. Takeform :  www.takeform.net/#sle.
3. Bronze Memorials:  wwww.bronzememorials.net.
4. American Cast Bronze Plaques:  www.americancastbronzeplaques.com
5. Woodland Manufacturing;  www.woodlandmanufacturing.com
6. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PLAQUES
A. Metal Plaques:

1. Material:  Bronze casting.
2. Material Thickness:  1/8 inch (3 mm), minimum.
3. Size:  As indicated on drawings .
4. Text and Typeface:

a. Character Font:  as indicated on drawings .
b. Character Case:  Upper case only.
c. Character Color:  Contrast with background color.

5. Protective Coating:  Manufacturer's standard clear coating.
6. Mounting:  Blind studs .

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install with horizontal edges level.
C. Protect from damage until mm-dd-yyyy; repair or replace damaged items.

END OF SECTION  10 14 16
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SECTION 10 14 19
DIMENSIONAL LETTER SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Dimensional letter signage.
B. Illumination system.

1.02 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 879 - Electric Sign Components; Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's product literature for each type of dimensional letter sign,

indicating style, font, colors, locations, and overall dimensions of each sign.
C. Shop Drawings:

1. Include dimensions, locations, elevations, materials, text and graphic layout, and
attachment details.

2. Show locations of electrical service connections.
3. Include diagrams for power, signal, and control wiring.

D. Samples:  Submit one sample of each type of dimensional letter sign of size similar to that
required for project, indicating sign style, font, and method of attachment.

E. Selection Samples:  Where materials, colors, and finishes are not specified, submit two sets of
selection charts or chips.

F. Verification Samples:  Submit samples showing colors and finishes specified.
G. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Package dimensional letter signs as required to prevent damage before installation.
B. Store under cover and elevated above grade.

1.06 FIELD CONDITIONS
A. Do not install tape adhesive when ambient temperature is lower than recommended by

manufacturer.
B. Maintain minimum ambient temperature during and after installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Dimensional Letter Signs:
1. CityScapes Inc:  www.cityscapesinc.com/#sle.
2. FASTSIGNS International, Inc:  www.fastsigns.com/#sle.
3. Inpro Corporation :  www.inprocorp.com/#sle.
4. Takeform :  www.takeform.net/#sle.
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5. Substitutions:  See Section 01 60 00 - Product Requirements.
2.02 DIMENSIONAL LETTERS

A. Applications:  Building identification.
1. Use individual metal letters.
2. Mounting Location:  Exterior as indicated on drawings.

B. Metal Letters:
1. Material:  Aluminum casting .
2. Thickness:  Manufacturer's standard for letter size .
3. Letter Height:  As indicated on drawings .
4. Text and Typeface:

a. Character Font:  Helvetica, Arial, or other sans serif font.
b. Character Case:  Upper case only.

5. Finish:  As selected by Architect from manufacturer's full range .
6. Color:  As selected.
7. Mounting:  Concealed screws.
8. Illumination System:  Halo-lit reverse channel letters.

a. Provide products that are listed and labeled as complying with UL 879, where
applicable.

b. Power:  120 V, 60 Hz, 1 phase, 15 A.
2.03 ACCESSORIES

A. Concealed Screws:  Noncorroding metal; stainless steel, galvanized steel, chrome plated, or
other.

B. Electrical Components and Devices:  Listed and labeled as defined in NFPA 70 by a qualified
testing agency.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install with horizontal edges level.
C. Locate dimensional letter signs and mount at heights indicated on drawings and in accordance

with ADA Standards and ICC A117.1.
D. Protect from damage until final acceptance by owner; repair or replace damaged items.

END OF SECTION  10 14 19
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SECTION 10 14 23
PANEL SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Panel signage.
1.02 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's product literature for each type of panel sign, indicating styles,

font, foreground and background colors, locations, and overall dimensions of each sign.
C. Shop Drawings:

1. Include dimensions, locations, elevations, materials, text and graphic layout, attachment
details, and schedules.

2. Schedule:  Provide information sufficient to completely define each panel sign for
fabrication, including room number, room name, other text to be applied, sign and letter
sizes, fonts, and colors.
a. When room numbers to appear on signs differ from those on drawings, include the

drawing room number on schedule.
b. When content of signs is indicated to be determined later, request such information

from Owner through Architect at least 2 months prior to start of fabrication; upon
request, submit preliminary schedule.

c. Submit for approval by Owner through Architect prior to fabrication.
D. Samples:  Submit two samples of each type of sign, of size similar to that required for project,

indicating sign style, font, and method of attachment.
E. Selection Samples:  Where colors, materials, and finishes are not specified, submit two sets of

color selection charts or chips.
F. Verification Samples:  Submit samples showing colors, materials, and finishes specified.
G. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.
H. Manufacturer's qualification statement.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.
B. Package room and door signs in sequential order of installation, labeled by floor or building.
C. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS
A. Do not install tape adhesive when ambient temperature is lower than recommended by

manufacturer.
B. Maintain minimum ambient temperature during and after installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Panel Signage:
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1. Best Sign Systems, Inc:  www.bestsigns.com/#sle.
2. FASTSIGNS International, Inc:  www.fastsigns.com/#sle.
3. Inpro Corporation :  www.inprocorp.com/#sle.
4. Mohawk Sign Systems, Inc:  www.mohawksign.com/#sle.
5. Seton Identification Products :  www.seton.com/aec/#sle.
6. Takeform :  www.takeform.net/#sle.
7. Vista System LLC :  www.vistasystem.com/#sle.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 REGULATORY REQUIREMENTS
A. Accessibility Requirements:  Comply with ADA Standards and ICC A117.1 and applicable

building codes, unless otherwise indicated; in the event of conflicting requirements, comply with
the most restrictive requirements.

2.03 PANEL SIGNAGE
A. Panel Signage :

1. Application:  Room and door signs.
2. Description:  Flat signs with engraved panel media, tactile characters.
3. Sign Size:  As indicated on drawings .
4. Total Thickness:  1/8 inch (3 mm).
5. Color and Font, unless otherwise indicated:

a. Character Font:  Helvetica, Arial, or other sans serif font.
b. Character Case:  Upper and lower case (title case).
c. Background Color:  As scheduled.
d. Character Color:  Contrasting color.

6. Material:  Laminated colored plastic engraved through face to expose core as background
color.

7. Profile:  Flat panel in matching plastic  frame.
8. Tactile Letters:  Raised 1/32 inch minimum.
9. Braille:  Grade II, ADA-compliant.
10. One-Sided Wall Mounting:  Tape adhesive .

2.04 SIGNAGE APPLICATIONS
A. Room and Door Signs:

1. Office Doors:  Identify with room names and numbers to be determined later, not those
indicated on drawings; provide "window" section for replaceable occupant name.

2. Conference and Meeting Rooms:  Identify with room names and numbers to be
determined later, not those indicated on drawings; provide "window" section with sliding
"In Use/Vacant" indicator.

3. Service Rooms:  Identify with room names and numbers to be determined later, not those
indicated on drawings.

4. Rest Rooms:  Identify with pictograms, the names "UNISEX", "MEN" and "WOMEN", room
numbers to be determined later, and braille.

2.05 ACCESSORIES
A. Tape Adhesive:  Double-sided tape, permanent adhesive.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
B. Notify Architect if conditions are not suitable for installation of signs; do not proceed until

conditions are satisfactory.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Install with horizontal edges level.
C. Locate panel signs and mount at heights indicated on drawings and in accordance with ADA

Standards and ICC A117.1.
D. Protect from damage until final completion and project is signed over to the owner; repair or

replace damaged items.
END OF SECTION  10 14 23
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SECTION 10 21 13.17
PHENOLIC TOILET COMPARTMENTS - ASI

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Phenolic toilet compartments.
B. Phenolic urinal screens.

1.02 RELATED REQUIREMENTS
A. Section 10 28 00 - Toilet, Bath, and Laundry Accessories.

1.03 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023a.
C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2023.
D. ASTM A743/A743M - Standard Specification for Castings, Iron-Chromium, Iron-Chromium-

Nickel, Corrosion Resistant, for General Application; 2021.
E. ASTM B86 - Standard Specification for Zinc and Zinc-Aluminum (ZA) Alloy Foundry and Die

Castings; 2023.
F. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2021.
G. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric); 2021.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
I. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
J. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate work with placement of support framing and anchors in walls and

ceilings.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on panel construction, hardware, accessories, and finishes.
C. Shop Drawings:

1. Indicate plans, elevations, and dimensions. Include door swings, toilet fixture centerlines,
and floor drains on plans.

2. Indicate details of wall and floor  supports and attachments.
D. Samples:

1. For Initial Selection:  Submit color charts and samples for each type of toilet compartment
material.

2. For Verification:  Submit two samples of partition materials, 3 by 3 inches (76 by 76 mm)
in size, indicating color.

E. Manufacturer's qualification statement.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.
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1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, handle materials and products in accordance with manufacturer's instructions,

recommendations, and industry standards.
B. Do not deliver materials or begin installation until building enclosed, with complete protection

from outside weather, and maintain building temperature at minimum of 60 degrees F (15.6
degrees C).

C. Store products indoors in manufacturer's or fabricator's original containers and packaging, with
labels clearly identifying product name and manufacturer. Protect from damage.

D. Lay cartons flat, with adequate support to ensure flatness and prevent damage to prefinished
surfaces.

E. Do not store where ambient temperature exceeds 120 degrees F (49 degrees C).
1.08 FIELD CONDITIONS

A. Ambient Conditions:  Maintain environmental conditions such as temperature, humidity, and
ventilation within limits recommended by manufacturer for optimum results. Do not install
products under environmental conditions outside manufacturer's absolute limits.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Black Core or Color-Thru Phenolic Finish Warranty:  Provide 25-year manufacturer warranty

against delamination, breakage or corrosion of black core or color-thru phenolic material
properly maintained in accordance with manufacturer's recommendations.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design Manufacturer:  ASI Global Partitions:  www.asi-globalpartitions.com/#sle.
B. Substitutions:  See Section 01 60 00 - Product Requirements.
C. Source Limitations:  Furnish products produced by single manufacturer and obtained from

single supplier.
2.02 PHENOLIC TOILET COMPARTMENTS

A. Alpaco Toilet Compartments:  Black core phenolic, Alpaco Classic -  floor anchored, overhead
braced with pedestal legs.

B. Urinal Screens:  Black core phenolic, wall hung.
C. Design Criteria:

1. Accessibility:  Design compartments indicated on drawings to comply with ICC A117.1 and
ADA Standards.

2. Black Core Phenolic Surface Burning Characteristics:  Provide assemblies with flame
spread index of 75 or less and smoke developed index of 450 or less, Class B, when
tested in accordance with ASTM E84.

D. Fabrication:
1. Fabricate toilet compartment components to sizes indicated.
2. Coordinate requirements and provide cutouts for through-partition toilet accessories and

solid blocking within panel where required for attachment of toilet accessories.
3. Provide shoes and caps at pilasters and posts to conceal anchorage, supports, and

leveling mechanisms.
4. Provide manufacturer's standard corrosion-resistant supports, leveling mechanisms,

anchors, and anchoring assemblies for pilasters and posts.
5. Floor Anchored, Overhead Braced Units with Adjustable Pedestals:  Provide adjustable

pedestals at pilasters to suit floor conditions.
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2.03 COMPONENTS
A. Doors, Panels, and Pilasters:  Phenolic-resin impregnated, wood-based product core with

melamine-impregnated decorative surface papers and transparent, protective topcoat; NEMA
LD 3 Compact Laminate.
1. Finish:   Matte.
2. Black Core Phenolic Color:  As selected from manufacturer's color card.

B. Standard Door and Panel Dimensions:
1. Door Thickness:  3/4 inch (19 mm).
2. Door Width:  24 inches (610 mm).
3. Door Width for Handicapped Use:  36 inches (915 mm), outswinging.
4. Ultimate Privacy-72:

a. Door Panel Height:  72 inches (1829 mm).
b. Door Height above Floor:  6 inches (152 mm).

5. Panel Thickness:  1/2 inch (13 mm).
6. Urinal and Entrance Screen Panel Height:  48 inches (1219 mm).
7. Urinal and Entrance Screen Panel Height above Floor:  12 inches (305 mm).

C. Standard Pilasters:  3/4 inch (19 mm) thick, of sizes required to suit compartment width and
spacing.
1. Pilaster Height:  82 inches (2032 mm).
2. Easy-Stall Pilaster Shoes:  Formed 20 gauge, 0.0359 inch (0.91 mm) ASTM A666 Type

304 stainless steel with No.4 finish, 3 inches (76 mm) high, concealing  floor fastenings
and leveling bolts; secured to pilaster with stainless steel tamper-resistant screws;
secured to floor with concrete anchors.
a. Provide height and leveling adjustment with machine thread leveling bolts and bottom

of pilaster threaded inserts.
b. Provide Easy-Stall shoes at floor anchored, overhead braced toilet compartments.

3. Pilaster Anchors:  Manufacturer's standard mounting bars attached to pilaster and secured
to building structure.

D. Standard Head Rails:  Hollow anodized aluminum tube, 1-inch by 1-5/8-inch (25 mm by 41 mm)
size, with anti-grip surface and aluminum wall brackets.

E. Alpaco Classic and Alpaco Elegance Panel or Pilaster Pedestal Legs:  Brushed stainless steel,
adjustable in height plus or minus to 1 inch (25 mm) to support panel 4 inches (102 mm) above
finished floor.

F. Alpaco Classic Head Rails:  Extruded aluminum headrail, octagonal in cross-section, powder -
coated black.

2.04 MATERIALS
A. Aluminum Extrusions:  ASTM B221 (ASTM B221M).
B. Stainless Steel Sheet:  ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled

standard of flatness.
C. Stainless Steel Castings:  ASTM A743/A743M.
D. Zamac:  ASTM B86, commercial zinc-alloy die castings, chrome plated.
E. Phenolic Panels:  Monolithic core of phenolic resin, reinforced with cellulose fibers,

manufactured under high pressure and at high temperatures, with melamine-impregnated
decorative surface papers; NEMA LD 3, Compact Laminate.

2.05 HARDWARE AND ACCESSORIES
A. Brackets:

1. Continuous Type:  Brushed stainless steel, standard depth.
B. Alpaco Door Hardware:

1. Hinges:  Brushed stainless steel barrel hinges.
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2. Latch and Keeper:  Brushed stainless steel latch with occupancy indicator.
3. Coat Hook:  Brushed stainless steel. Manufacturer's Alpaco coat hook with rubber

bumper; one per compartment, mounted on door.
4. Door Pull:  Brushed stainless steel. Provide door pull for outswinging doors. Provide on

both sides of doors designated as accessible.
5. Door Bumper:  Brushed stainless steel. Provide rubber-tipped door bumpers at out-

swinging doors.
C. Attachments, Screws, and Bolts:   Stainless steel, tamper-resistant type.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's written
instructions.

B. Attach Easy Stall shoe system to floor with 1/4 by 2 inch (6 by 52 mm) screws. Insert pilaster
into Easy Stall shoe and secure after height adjustment.

C. Attach panel brackets securely to walls using anchor devices.
D. Attach panels and pilasters to brackets. Locate head rail joints at pilaster centerlines.
E. Field touch-up of scratches or damaged finish not permitted. Replace damaged or scratched

materials with new materials.
3.02 TOLERANCES

A. Maximum Variation from True Position:  1/4 inch (6 mm).
B. Maximum Variation from Plumb:  1/8 inch (3 mm).

3.03 ADJUSTING
A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16

inch (5 mm).
B. Adjust hinges to locate doors in partially opened position when unlatched. Return outswinging

doors to closed condition.
C. Adjust adjacent components for consistency of line or plane.

3.04 CLEANING
A. Clean partition and screen surfaces with materials and cleansers in accordance with

manufacturer's recommendations.
END OF SECTION  10 21 13.17
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SECTION 10 21 23
CUBICLE CURTAINS AND TRACK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface mounted overhead curtain track and guides.
B. Blackout curtains.

1.02 RELATED REQUIREMENTS
A. Section 09 51 00 - Acoustical Ceilings:  Suspended ceiling system to support track.

1.03 REFERENCE STANDARDS
A. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 2023,

with Errata.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for curtain fabric characteristics .
C. Shop Drawings:  Indicate a reflected ceiling plan view of curtain track, hangers and suspension

points, attachment details, schedule of curtain sizes.
D. Samples:  Submit 12 by 12 inch (300 by 300 mm) sample patch of curtain cloth with

representative top, bottom, and edge hem stitch detail, heading with reinforcement and carrier
attachment to curtain header.

E. Samples:  Submit 12 inch (300 mm) sample length of curtain track including typical splice, wall
and ceiling hanger, and escutcheon.

F. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions
requiring special attention .

G. Maintenance Data:  Include recommended cleaning methods and materials and stain removal
methods.

PART 2  PRODUCTS
2.01 MANUFACTURERS
2.02 TRACKS AND TRACK COMPONENTS

A. Tracks:  Extruded aluminum sections; one piece per track run.
1. Profile:  Channel.
2. Mounting:  Surface.
3. Track End Stop:  To fit track section.
4. Track Bends:  Minimum 12 inch (300 mm) radius; fabricated without deformation of track

section or impeding movement of carriers.
5. Finish on Exposed Surfaces:  White enamel .
6. Products:

a. American Track Supply :  www.americantracksupply.com/#sle.
b. A. R. Nelson Co :  www.arnelson.com/#sle.
c. Construction Specialties, Inc:  www.c-sgroup.com/#sle.
d. Imperial Fastener Co., Inc:  www.imperialfastener.com/#sle.
e. Inpro :  www.inprocorp.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Curtain Carriers:  Nylon rollers, size and type compatible with track; designed to eliminate bind
when curtain is pulled; fitted to curtain to prevent accidental curtain removal.

C. Wand:  Aluminum , attached to lead carrier, for pull-to-close action.
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D. Installation Accessories:  Types required for specified mounting method and substrate
conditions.

2.03 CURTAINS
A. Blackout Curtains:

1. Inherently flame resistant or flameproofed; capable of passing NFPA 701 test.
2. Material:  Polyester.
3. Valance:  Same material and color as blackout curtain, adhered to face of track with hook

and loop fastener strip, 12 inch (305 mm) drop.
4. Products:

a. Blackout Curtains; Textron Black/Black:  www.blackoutcurtains.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Curtain Fabrication:
1. Width of curtain to be 10 percent wider than track length.
2. Length of curtain to end 1/2 inches (12.7 mm)  above finished floor.
3. Fabricate blackout valance with flat seams and without added fullness.
4. Seams and Hems:  Manufacturer's standard fabrication method for securely sewn and

finished seams and hems.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and supports above ceiling are ready to receive work of this Section.
3.02 INSTALLATION

A. Install curtain track to be secure, rigid, and true to ceiling line.
B. Secure track to ceiling system.
C. Install curtains on carriers ensuring smooth operation.
D. Install blackout curtain valance on face of track.

END OF SECTION  10 21 23
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SECTION 10 28 00
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Commercial toilet accessories.
B. Commercial shower and bath accessories.
C. Institutional ligature-resistant toilet accessories.
D. Under-lavatory pipe supply covers.
E. Electric hand/hair dryers.
F. Diaper changing stations.
G. Utility room accessories.

1.02 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless

Steel Tubing for General Service; 2022.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
D. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2023.
E. ASTM B86 - Standard Specification for Zinc and Zinc-Aluminum (ZA) Alloy Foundry and Die

Castings; 2023.
F. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus

Chromium and Nickel Plus Chromium; 2017 (Reapproved 2022).
G. ASTM C1036 - Standard Specification for Flat Glass; 2021.
H. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2024.
I. ASTM D4802 - Standard Specification for Poly(Methyl Methacrylate) Acrylic Plastic Sheet;

2016.
J. ASTM D5047 - Standard Specification for Polyethylene Terephthalate Film and Sheeting; 2017.
K. ASTM F2285 - Standard Consumer Safety Performance Specification for Diaper Changing

Tables for Commercial Use; 2022.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit data on accessories describing size, finish, details of function, and

attachment methods.
C. Manufacturer's Installation Instructions:  Indicate special procedures and conditions requiring

special attention.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Commercial Toilet, Shower, and Bath Accessories:
1. Basis of Design:  Bobrick; www.bobrick.com.
2. AJW Architectural Products :  www.ajw.com/#sle.
3. American Specialties, Inc:  www.americanspecialties.com/#sle.
4. Bradley Corporation :  www.bradleycorp.com/#sle.
5. Georgia-Pacific Professional; _____:  www.gppro.com/#sle.
6. Kimberly-Clark Corporation :  www.kcprofessional.com/#sle.
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7. Substitutions:  Section 01 60 00 - Product Requirements.
B. Institutional Security and Ligature-Resistant Toilet and Bath Accessories:

1. Bobrick; www.bobrick.com.
2. American Specialties, Inc:  www.americanspecialties.com/#sle.
3. Whitehall Manufacturing :  www.whitehallmfg.com/#sle.
4. Substitutions:  Section 01 60 00 - Product Requirements.

C. Under-Lavatory Pipe Supply Covers:
1. Plumberex Specialty Products, Inc: www.plumberex.com/#sle.
2. Substitutions:  Section 01 60 00 - Product Requirements.

D. Electric Hand/Hair Dryers:
1. Basis of Design:  Excel Dryer ThinAir w/ HEPA filtration: www.exceldryer.com/#sle.
2. American Specialties, Inc: www.americanspecialties.com/#sle.
3. Dyson Inc:  www.dyson.com/#sle.
4. Frost Products Limited :  www.frostproductsltd.com/#sle.
5. Mitsubishi Electric Trane HVAC US LLC :  www.mitsubishielectric.com/#sle.
6. Stelpro Design Inc:  www.stelpro.com/#sle.
7. World Dryer Corporation :  www.worlddryer.com/#sle.
8. Substitutions:  Section 01 60 00 - Product Requirements.

2.02 MATERIALS
A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete

with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.
1. Grind welded joints smooth.
2. Fabricate units made of metal sheet of seamless sheets with flat surfaces.

B. Stainless Steel Sheet:  ASTM A666, Type 304.
C. Stainless Steel Tubing:  ASTM A269/A269M, Grade TP304 or TP316.
D. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with

G90/Z275 coating.
E. Zinc Alloy:  Die cast,  ASTM B86.
F. Acrylic Plastic Sheet:  ASTM D4802.
G. PETG Plastic Sheet:  ASTM D5047.
H. Mirror Glass:  Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering,

protective and physical characteristics complying with ASTM C1503.
2.03 FINISHES

A. Stainless Steel:  Satin finish, unless otherwise noted.
B. Chrome/Nickel Plating:  ASTM B456, SC 2, polished finish, unless otherwise noted.
C. Baked Enamel:  Pretreat to clean condition, apply one coat primer and minimum two coats

epoxy baked enamel.
D. Powder-Coated Steel:  Clean, degrease, and neutralize.  Follow immediately with a

phosphatizing treatment, prime coat, and two finish coats of powder coat enamel.
2.04 COMMERCIAL TOILET ACCESSORIES

A. Toilet Paper Dispenser:  Double roll, surface mounted, for coreless type rolls.
1. Products:

a. Bobrick #B76867.
B. Toilet Paper Dispenser:  Double roll, semi-recessed, stainless steel unit with pivot hinge,

tumbler lock.
1. Products:

a. Bobrick #B667.
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b. Substitutions:  Section 01 60 00 - Product Requirements.
C. Paper Towel Dispenser: Folded paper type, manufacturers standard, manufactuerers standard

with viewing slots on sides as refill indicator.
1. Capacity: Manufacturers' standard  minimum.
2. Products:

a. Surface-mounted, single fold, paper towel dispenser,
1) Classic Series Bobrick #B-262.

b. Surface-mounted, single fold, paper towel dispenser,        
c. ConturaSeries Bobrick #B-4262.
d. Counter top mounted, single fold, paper towel dispenser,

1) TrimLine series Bobrick #B-35903.
e. Substitutions:  Section 01 60 00 - Product Requirements.

D. Paper Towel Dispenser:  Electric, roll paper type.
1. Cover: Manufactuerers' standard .
2. Paper Discharge: Manufactuerers' standard.
3. Capacity:  Manufactuerers' standard diameter roll.
4. Mounting: Surface mounted .
5. Power:  Battery operated.
6. Refill Indicator:  Illuminated refill indicator.
7. Products:

a. Bobrick #B-29744
b. Substitutions:  Section 01 60 00 - Product Requirements.

E. Waste Receptacle: Stainless steel , freestanding style .
1. Liner:  Removable seamless stainless steel receptacle.
2. Minimum capacity:  20 gallons (75 liters) .
3. Products:

a. Bobrick #B-2400.
b. Substitutions:  Section 01 60 00 - Product Requirements.

F. Waste Receptacle: Wall-mounted , stainless steel , seamless lower door for access to container, 
reinforced panel full height of door,  continuously welded bottom pan and seamless exposed
flanges.
1. Products:

a. Corner Waste Receptacle, Bobrick #B-268.
b. Substitutions:  Section 01 60 00 - Product Requirements.

G. Soap Dispenser:  Soap lather  dispenser, wall-mounted, surface , with stainless steel  cover and
horizontal stainless steel tank and working parts; push type soap valve, check valve, and
window gauge refill indicator , tumbler lock .
1. Products:

a. Bobrick Classic Series #B2012
b. Substitutions:  Section 01 60 00 - Product Requirements .

H. Mirrors:  Stainless steel framed, 1/4 inch (6 mm) thick annealed float glass; ASTM C1036.
1. Annealed Float Glass:  Silvering, protective and physical characteristics in compliance

with ASTM C1503.
2. Size: as indicated on drawings .
3. Backing:  Full-mirror sized, minimum 0.03 inch (0.8 mm) galvanized steel sheet and

nonabsorptive filler material.
4. Products:

a. Bobrick #B1658
b. Substitutions:  Section 01 60 00 - Product Requirements.

I. Seat Cover Dispenser:  Stainless steel , surface-mounted , reloading by concealed opening at
base , tumbler lock .
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1. Products:
a. Bobrick #B221.
b. Substitutions:  Section 01 60 00 - Product Requirements.

J. Grab Bars: Stainless steel, peened  surface.
1. Heavy Duty Grab Bars: peened surface.  Floor supports are acceptable if necessary to

achieve load rating.
a. Push/Pull Point Load:  Minimum 1000 pound-force (4448.2 N), minimum.
b. Dimensions:  1-1/2 inch (38 mm) outside diameter, minimum 0.125 inch (3.17 mm)

wall thickness, exposed flange mounting, 1-1/2 inch (38 mm) clearance between wall
and inside of grab bar.

c. Length and Configuration:  As indicated on drawings.
d. Products:

1) Bobrick B--6806.
2) Substitutions:  Section 01 60 00 - Product Requirements.

K. Purse Shelf:  Fold-down, with spring-loaded hinge designed to automatically return shelf to
vertical position when not in use;  0.03 inch (0.8 mm) satin-finished stainless steel, with 1/4 inch
(6 mm) rolled or 1/2 inch (12 mm) channel edge at shelf front.
1. Products:

a. Bobrick #B683 x 24".
b. Substitutions:  Section 01 60 00 - Product Requirements.

L. Sanitary Napkin Disposal Unit:  Stainless steel, surface-mounted, self-closing door, locking
bottom panel with full-length stainless steel piano-type hinge, removable receptacle.
1. Products:

a. Back-to-back partition mounting, Bobrick #B-4354.
b. Single side, Contura Series, Bobrick # B-4354.
c. Recessed, Contura Series, Bobrick #B-4353.
d. Substitutions:  Section 01 60 00 - Product Requirements.

2.05 INSTITUTIONAL SECURITY AND LIGATURE-RESISTANT TOILET AND BATH ACCESSORIES
A. Toilet Paper Holder:  Single roll, recessed unit with beveled wall flange, satin finish stainless

steel, spring-loaded spindle button type for standard toilet paper rolls.  Install with tamper-
resistant screws.
1. Products:

B. Paper Towel Holder:  Folded paper type, single bay, satin finish stainless steel, surface-
mounted, with open bays as refill indicators.  Install with tamper-resistant screws.
1. Capacity:  250 C-fold minimum per bay.

C. Mirrors: Unframed, Type 400 polished stainless steel mirror; exposed front mount.
1. Products:

a. Ketcham Medicine Cabinets, a Division of Fred Silver and Company, Inc; Stainless
Steel Washroom Mirrors:  www.ketchamcabinets.com/#sle.

b. Substitutions:  Section 01 60 00 - Product Requirements.
D. Grab Bars:  Type 304 stainless steel, peened  surface with closure plate.

1. Standard Duty Grab Bars:
a. Push/Pull Point Load:  250 pound-force (1112 N), minimum.
b. Dimensions:  1-1/2 inch (38 mm) outside diameter, minimum 0.05 inch (1.3 mm) wall

thickness, 1-1/2 inch (38 mm) clearance between wall and inside of grab bar; 14
gauge stainless steel "L" shaped closure plate with wall mounting flange welded to
bottom of tube to prevent ligature.  Install grab bar and closure plate with tamper-
resistant screws through grab bar circular mounting flange and wall flange of flat
closure.

c. Length and Configuration:  As indicated on drawings.
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E. Wall-Mounted Soap Dish:  Satin finish stainless steel, recessed with beveled wall flange and
raised dimples in soap cavity.  Install with plaster flange.

2.06 COMMERCIAL SHOWER AND BATH ACCESSORIES
A. Shower Curtain Rod:  Stainless steel tube, 1 inch (25 mm) outside diameter, 0.04 inch (1.0 mm)

wall thickness, satin-finished, with 3 inch (75 mm) outside diameter, minimum 0.04 inch (1.0
mm) thick satin-finished stainless steel flanges, for installation with exposed fasteners.

B. Shower Curtain:
1. Material:  Opaque vinyl, 0.008 inch (0.2 mm) thick, matte finish, with antibacterial

treatment, flameproof and stain-resistant.
2. Material:  Cotton, machine washable, and mildew-resistant.

C. Folding Shower Seat:  Wall-mounted surface; welded tubular seat frame, structural support
members, swing-down legs, hinges, and mechanical fasteners of Type 304 stainless steel, L-
shaped, right hand seat.
1. Seat:  Phenolic or polymeric composite one-piece seat or seat slats, of white color .
2. Size:  ADA Standards compliant.
3. Products:

a. Seachrome Corporation; Accessibility Seats, L-Shaped Transfer with Swing-down
Legs, Reversible:  www.seachrome.com/#sle.

b. Substitutions:  Section 01 60 00 - Product Requirements.
D. Wall-Mounted Soap Dish:  Heavy duty, seamless stainless steel, surface-mounted with drain

holes, without grab bar, satin finish; with concealed mechanical fastening suitable for substrate
and backplate.

E. Towel Pin:  Stainless steel, 3-3/8 inch (85 mm)  extension from wall; rectangular-shaped bracket
and backplate for concealed attachment, satin  finish.
1. Products:

a. Bobrick #B-677 .
b. Substitutions:  Section 01 60 00 - Product Requirements.

F. Robe Hook:  Heavy-duty stainless steel, single-prong, rectangular-shaped bracket and
backplate for concealed attachment, satin finish.
1. Products:  Ives #510C.

a. Substitutions:  Section 01 60 00 - Product Requirements.
2.07 UNDER-LAVATORY PIPE AND SUPPLY COVERS

A. Under-Lavatory Pipe and Supply Covers:
1. Insulate exposed drainage piping, including hot, cold, and tempered water supplies under

lavatories or sinks to comply with ADA Standards.
2. Exterior Surfaces:  Smooth non-absorbent, non-abrasive surfaces.
3. Color:  White.
4. Fasteners:  Reusable, snap-locking fasteners with no sharp or abrasive external surfaces.

2.08 ELECTRIC HAND/HAIR DRYERS
A. Electric  Hand and Hair  Dryers: Traditional fan-in-case type, with downward fixed  nozzle.

1. Operation:  Automatic, sensor-operated on and off.
2. Mounting:  Wall-mounted - surface.
3. Cover: Stainless steel with brushed finish .

a. Tamper-resistant screw attachment of cover to mounting plate.
4. Runtime as Hair Dryer:  80 seconds, nominal.
5. Supply Voltage:  As indicated on drawings.
6. Warranty:  3 years.
7. Electric Hand Dryer Products:

a. Basis of Design:  Excel Dryer Inc; ThinAir Hand Dryer: www.exceldryer.com/#sle.
b. Substitutions:  Section 01 60 00 - Product Requirements.
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2.09 DIAPER CHANGING STATIONS
A. Diaper Changing Station:  Wall-mounted folding diaper changing station for use in commercial

toilet facilities, meeting or exceeding ASTM F2285.
1. Material:  Polyethylene.
2. Mounting: Surface.
3. Color: As selected .
4. Minimum Rated Load: 250 pounds (113.4 kg).
5. Products:

a. Koala Kare Products, Horizontal mount:  Model KB200-00 and Vertical mount:  Model
KB101-00:  www.kolabear.com.

b. Rubbermaid Commercial Products : www.rubbermaidcommercial.com/#sle.
c. Substitutions:  01 60 00 - Product Requirements.

2.10 UTILITY ROOM ACCESSORIES
A. Mop and Broom Holder: 0.05 inch or manufacturer's standard (1.3 mm)  thick stainless steel,

Type 304, hat-shaped channel.
1. Holders: Four  spring-loaded rubber cam holders.
2. Length:  36 inches (900 mm).
3. Products:

a. Bobrick #B223 x 36
b. Substitutions:  01 60 00 - Product Requirements.

2.11 MISCELLANEOUS
A. Break Room Garbage Receptacle: Round Open Top Stainless Steel Trash Can - 30 Gallon

1. High gloss stainless steel resists fingerprints and smudges.
2. Liner notch holds bags in place. Convenient side handles and rubber feet.

a. Liners:  Drawstring 30 Gallon Liners.
3. Size: 19" Diam. x 32" H
4. Products:

a. Uline, H-11608;  www.uline.com
b. Substitutions:  01 60 00 - Product Requirements .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify exact location of accessories for installation.
C. For electrically-operated accessories, verify that electrical power connections are ready and in

the correct locations.
3.02 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions in locations indicated on
drawings.

B. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.
1. Grab Bars:  As indicated on drawings.
2. Other Accessories:  As indicated on drawings.

3.03 PROTECTION
A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION  10 28 00
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SECTION 10 43 00
EMERGENCY AID SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Automated external defibrillators (AEDs).
B. Accessories.

1.02 DEFINITIONS
A. Automated External Defibrillator (AED):  A Food and Drug Administration (FDA)-approved

portable device, which automatically analyzes the heart rhythm and recognizes the presence of
ventricular fibrillation and/or tachycardia.  If defibrillation is warranted, the AED automatically
charges and prompts (visual and/or audio) the operator to deliver an electrical shock.

1.03 REFERENCE STANDARDS
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide AED operational features, color and finish, anchorage details, and

installation instructions.
C. Shop Drawings:  Indicate locations of cabinets and cabinet physical dimensions.
D. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination

requirements.
E. Maintenance Data:  Include test schedules and recertification requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Automated External Defibrillators (AEDs):
1. Philips Medical Systems:  www.usa.philips.com/#sle.
2. Stryker Corporation; HeartSine samaritan PAD 350P Defibrillator - PAD 350p:

  www.stryker.com/#sle.
3. ZOLL Medical Corporation :   www.zoll.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ACCESSORIES
A. Floor Signs:

1. Floor Sign:  17-1/2 inch (445 mm) diameter vinyl sign with "AED" and AED icon.
2. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Insite Solutions, LLC :  www.stop-painting.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
3.02 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as cabinets are installed
unless otherwise indicated in manufacturer's written installation instructions.

B. Adjust cabinet doors to operate smoothly without binding.  Verify that alarms and integral
locking devices operate properly.

C. On completion of cabinet installation, clean interior and exterior surfaces as recommended by
manufacturer.
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3.03 CLOSEOUT ACTIVITIES
A. Demonstrate proper operation of AED to Owner's designated representative.

END OF SECTION  10 43 00
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SECTION 10 44 00
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire extinguishers.
B. Fire blankets.
C. Fire extinguisher cabinets.
D. Accessories.

1.02 REFERENCE STANDARDS
A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.
B. FM (AG) - FM Approval Guide; Current Edition.
C. NFPA 10 - Standard for Portable Fire Extinguishers; 2022.
D. UL (DIR) - Online Certifications Directory; Current Edition.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide extinguisher operational features.
C. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination

requirements.
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
E. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

1.04 FIELD CONDITIONS
A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher

ingredients.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers:
1. Activar Construction Products Group, Inc. - JL Industries :  www.activarcpg.com/#sle.
2. Ansul, a Tyco Business :  www.ansul.com/#sle.
3. Kidde, a unit of United Technologies Corp :  www.kidde.com/#sle.
4. Oval Brand Fire Products :  www.ovalfireproducts.com/#sle.
5. Potter-Roemer :  www.potterroemer.com/#sle.
6. Pyro-Chem, a Tyco Business :  www.pyrochem.com/#sle.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fire Extinguisher Cabinets and Accessories:
1. Activar Construction Products Group, Inc. - JL Industries :  www.activarcpg.com/#sle.
2. Kidde, a unit of United Technologies Corp :  www.kidde.com/#sle.
3. Larsen's Manufacturing Co :  www.larsensmfg.com/#sle.
4. Oval Brand Fire Products :  www.ovalfireproducts.com/#sle.
5. Potter-Roemer :  www.potterroemer.com/#sle.
6. The Williams Brothers Corporation of America :  www.wbdoors.com/#sle.
7. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 FIRE EXTINGUISHERS
A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable

codes, whichever is more stringent.
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1. Provide extinguishers labeled by UL (DIR) or FM (AG) for purpose specified and as
indicated.

B. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gauge.
1. Cartridge Operated:  Spun shell.
2. Class:  A:B:C type.
3. Temperature range:  Minus 65 degrees F (Minus 54 degrees C)  to 120 degrees F (49

degrees C) .
C. FE-36 Clean Agent Type Fire Extinguishers:  Stainless steel tank, with pressure gauge.

1. Class:  B:C type.
2. Size:  2.5 pound (1.13 kg).
3. Finish:  Satin chrome .
4. Temperature Range:  Minus 40 degrees F (Minus 40 degrees C) to 120 degrees F (49

degrees C).
2.03 FIRE EXTINGUISHER CABINETS

A. Fire Rating:  Listed and labeled in accordance with ASTM E814 requirements for fire resistance
rating of walls where being installed.

B. Fire Rated Cabinet Construction:  One-hour fire rated.
C. Cabinet Configuration:  Recessed type.

1. Size to accommodate accessories.
2. Trim:  Flat square edge, with manufacturer's standard wide face.
3. Provide cabinet enclosure with right angle inside corners and seams, and with formed

perimeter trim and door stiles.
D. Door:  0.036 inch (0.9 mm) metal thickness, reinforced for flatness and rigidity with nylon catch.

 Hinge doors for 180 degree opening with two butt hinges.
E. Door Glazing:  Float glass, clear, 1/8 inch (3 mm) thick, and set in resilient channel glazing

gasket.
F. Cabinet Mounting Hardware:  Appropriate to cabinet, with pre-drilled holes for placement of

anchors.
G. Fabrication:  Weld, fill, and grind components smooth.
H. Finish of Cabinet Exterior Trim and Door:  Satin chrome .
I. Finish of Cabinet Interior:  White colored enamel.

2.04 ACCESSORIES
A. Fire Blanket:  Fire retardant treated wool; red, 62 by 84 inch (1575 by 2135 mm) size.
B. Extinguisher Brackets:  Formed steel, chrome-plated.
C. Lettering: “FIRE EXTINGUISHER” decal, or vinyl self-adhering, prespaced black lettering in

accordance with authorities having jurisdiction (AHJ).
D. Floor Signs:

1. Floor Sign:  17-1/2 inch (445 mm) diameter vinyl sign with "DO NOT BLOCK FIRE
EXTINGUISHER", directional arrow, and fire extinguisher icon.

2. Manufacturers:
a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Insite Solutions, LLC :  www.stop-painting.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
END OF SECTION  10 44 00
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SECTION 10 51 13
METAL LOCKERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal lockers.
B. Locker benches.
C. Owner supplied items

1.02 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

C. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's published data on locker construction, sizes, and accessories.
C. Shop Drawings:  Indicate locker plan layout, numbering plan and combination lock code.
D. Manufacturer's Installation Instructions:  Indicate component installation assembly.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Lockers:
1. Basis of Design:  Donnegan Systems, Inc.; First Responder Duty Lockers, Evidence

Storage Lockers, and Weapons Lockers :  www.donegan.com
2. Art Metal Products :  www.artmetalproducts.com/#sle.
3. DeBourgh Manufacturing Co :  www.debourgh.com/#sle.
4. Lockers MFG:  www.lockersmfg.com/#sle.
5. Fascoe Security Products; Police Personel Lockers:  www.fascosecurityproducts.com
6. Lyon Workspace Products :  www.lyonworkspace.com/#sle.
7. Republic Storage Systems Co :  www.republicstorage.com/#sle.
8. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 LOCKER APPLICATIONS
A. Owner supplied lockers:  

1. Contractor will disassemble, store, transport and reinstall lockers designated to be reused
from current police station and install where indicated on the drawings.

2. Police gear lockers:  total - 8.
3. Evidence lockers:  total - 1.
4. Weapons lockers:  total - 1.

B. Evidence Lockers
1. Construction:

a. 16 gauge all welded steel construction
b. Individual compartments & master front door
c. Heavy duty piano hinges
d. Configuration and Dimensions:  as indicated on drawings.

C. Weapons Lockers
1. Construction:

a. 16 gauge all welded steel construction
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b. Individual compartments & master front door
c. Heavy duty piano hinges
d. Configuration and Dimensions:  as indicated on drawings.

D. First Responder Duty Lockers:  Metal lockers, free-standing wardrobe unit with drawer base.
1. Wardrobe Unit:

a. Width:  18 inches (457 mm).
b. Depth:  18 inches (457 mm).
c. Height:  73 inches (1.854 m) .

2. Configuration:  Single tier.
3. Drawer Base:

a. Width:  18 inches (457 mm).
b. Depth:  34 inches (864 mm).
c. Height:  17 inches (431 mm).

4. Fittings:  Size and configuration as indicated on drawings.
5. Ventilation:  Perforated side panels, doors, and back panels; integrated fan system.
6. Latching:  Three-point, Cremone latching, with padlockable turn handle.
7. Locking:  Padlock hasps, for padlocks provided by Owner.

2.03 METAL LOCKERS
A. Locker Case Construction:

1. Heavy-Duty, Welded Construction:  Made of formed and welded together sheet steel;
metal edges finished smooth without burrs; baked enamel or powder coat finished inside
and out.
a. Locker Body Components:  Formed and flanged from steel sheet of the following type

and minimum thicknesses:
1) Perforated  Steel Sheet:  Commercial Steel (CS), Type B, supplied for exposed

applications and complying with ASTM A1008/A1008M and the following:
(a) Perforations:  Manufacturer's standard pattern of square holes.

2) Body and Shelves:  16 gauge, 0.0598 inch (1.52 mm).
3) Backs:  18 gauge, 0.0478 inch (1.21 mm).
4) Base:  18 gauge, 0.0478 inch (1.21 mm).

(a) Height:  4 inches (100 mm).
b. Frames:  Formed channel shape, welded and ground flush, welded to body, resilient

gaskets and latching for quiet operation.
1) Door Frame:  16 gauge, 0.0598 inch (1.52 mm), minimum.

c. Where ends or sides are exposed, provide flush panel closures.
d. Provide filler strips where indicated or required, securely attached to lockers.

B. Doors:  Channel edge; welded construction, manufacturer's standard stiffeners, grind and finish
edges smooth.
1. Door Thickness:  16 gauge, 0.0598 inch (1.52 mm), minimum.
2. Form recess for operating handle and locking device.

C. Latches and Door Handles: Manufacturer's standard.
1. Latching:  Manufacturer's standard for locking arrangement selected.

a. Three-Point/Three-Sided Cremone Latch.
1) Latching mechanism operated by a steel handle welded to a three-point

Cremone-type assembly.
2) Latching rods, 3/8 inch (9.5 mm) diameter, engage top and bottom edge of

locker frame. 3/16 inch (4.8 mm) thick center latch engages door jamb.
D. Hinges:  Continuous piano hinge with powder coat finish to match locker color.
E. Sloped Top:  20 gauge, 0.0359 inch (0.91 mm), with closed ends.
F. Trim:  20 gauge, 0.0359 inch (0.91 mm).
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G. Coat Hooks:  Stainless steel or zinc-plated steel.
H. Locks:  Locker manufacturer's standard type indicated in Applications article above.

2.04 LOCKER BENCHES
A. Locker Benches:  Stationary type; bench top of laminated birch; painted steel pedestals.

1. Accessibility:  Comply with ICC A117.1 and ADA Standards.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Place and secure on prepared base.
C. Install lockers plumb and square.
D. Install fittings if not factory installed.
E. Replace components that do not operate smoothly.

END OF SECTION  10 51 13
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SECTION 10 56 13
METAL STORAGE SHELVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Case type shelving.
B. Shelving accessories.

1.02 RELATED REQUIREMENTS
A. Section 10 56 26 - Mobile Storage Shelving:  Installation of metal storage shelving on mobile

carriages.
1.03 REFERENCE STANDARDS
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Rated uniform shelf loads.
2. Details of shelving assemblies, including reinforcement.
3. Accessories.

C. Test Reports:  Provide independent agency test reports documenting compliance with specified
structural requirements.

D. Shop Drawings:  Indicate location, type, and layout of shelving, including lengths, heights, and
aisle layout, and relationship to adjacent construction.
1. Indicate methods of achieving specified anchoring requirements.

E. Selection Samples:  For each finish product specified, color chips representing manufacturer's
full range of available colors and finishes.

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Inspect for dents, scratches, or other damage.  Replace damaged units.
B. Store in manufacturer's unopened packaging until ready for installation.
C. Store under cover and elevated above grade.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide one year manufacturer warranty covering defects of manufacturing and workmanship

and rust and corrosion.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Case Type Shelving:
1. Spacesaver Corporation:  www.spacesaver.com/#sle. - Basis of Design

B. Case Type Shelving Cabinets:
1. Spacesaver Corporation High Density Mobile Storage (HDMS) Systems:

 www.spacesaver.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 SHELVING - GENERAL
A. See drawings for layout and sizes.

2.03 CASE TYPE SHELVING
A. Case Type Shelving:  Steel, closed sides , with shelving brackets, shelving surfaces, and

accessories as specified.
1. Unit Width:  24 inches (610 mm), overall.
2. Shelf Capacity:  Uniform distributed load of 50 psf (2.4 kPa), minimum.
3. Shelf Deflection:  L/140, maximum, under specified uniform load.
4. Adjustability of Shelving:  At intervals of 6 inches (150 mm) on center.
5. Shelves per Unit:  As indicated on drawings.
6. Finish:  Baked enamel, medium gloss.
7. Color:  As selected by Architect from manufacturer’s standard range.
8. Provide single-face and double-face units where indicated.
9. Number of Units:  As indicated on drawings.

B. Case Construction:  Formed sheet metal comprising vertical support members and enclosure
panels.
1. Shelf Support Members:  16 gauge, 0.0598 inch (1.52 mm), minimum; manufacturer's

standard profile.
2. Face Width of Exposed Vertical Supports:  2 inches (51 mm), maximum.
3. Panels:  24 gauge, 0.0239 inch (0.61 mm), minimum.
4. Connecting Hardware:  Manufacturer's standard.

C. Shelves:  Formed sheet metal, finished on all surfaces with slots for dividers.
1. Thickness:  16 gauge, 0.0598 inch (1.52 mm), minimum.
2. Shelf Edge Profile:  Extending 3/4 inch (19 mm), maximum, below top surface of shelf.

2.04 ACCESSORIES
A. Kick Plates:  Formed sheet metal; enclose open space between bottom shelf and floor on all

front sides and open ends; finished to match.
B. Label Holders:  Steel, attached to front face of shelf.

1. Size:  2-1/4 by 3/4 inches (56 by 20 mm).
2. Finish:  Manufacturer’s standard.
3. Mounting:  Slide-on.

PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install shelving with shelf surfaces level and vertical supports plumb; adjust feet and bases as

required.
3.03 CLEANING

A. Clean shelving and surrounding area after installation.
3.04 PROTECTION

A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  10 56 13



Town of Montgomery Police
Station  10 56 26 - 1  Mobile Storage Shelving 

SECTION 10 56 26
MOBILE STORAGE SHELVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Mechanically assisted mobile storage shelving systems.
1.02 RELATED REQUIREMENTS

A. Section 10 56 13 - Metal Storage Shelving:  Shelving to be mounted on mobile carriages.
1.03 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;

Most Recent Edition Cited by Referring Code or Reference Standard.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit manufacturer's data sheets on each product to be used, including:

1. System components.
2. Accessories.
3. Substrate preparation instructions and recommendations.
4. Storage and handling requirements and recommendations.
5. Installation methods.

C. Shop Drawings:  Indicate location, type, and layout of mobile storage shelving system,
including lengths, heights, and aisle layout, and relationship to adjacent construction.
1. Indicate location and configuration of rails.
2. Indicate method of installation and configuration for shelving mounted on carriages.
3. Provide location and details of anchorage devices to be embedded in or fastened to the

structure.
D. Selection Samples:  For each finish product specified, provide color chips representing

manufacturer's full range of available colors and finishes.
E. Design Data:  Provide design calculations, bearing seal and signature of structural engineer

licensed to practice in the State in which the Project is located, showing loads at points of
attachment to the building structure.

F. Executed warranty.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Engage an experienced manufacturer who is ISO 9001 certified
for the design, production, installation and service of carriage mounted high-density mobile
storage units and support rails.  Furnish certificate attesting manufacturer’s ISO 9001 quality
system registration

B. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section, with not less than five years of documented experience.
1. Manufacturer must have a local dedicated Area Contractor / Dealer / Distributor actively

servicing the location, with a proven track record of installing and servicing the
manufacturers mechanical operated high-density storage systems.   

2. Submit documentation outlining the manufacturer’s servicing Area Contractor/ Dealer/
Distributor’s long-term commitment to the area, confirming that Area Contractor/ Dealer/
Distributor has the business plan, and financial strength to continue to service the high
density storage system installation over its service life.  

3. System must be manufactured in the USA.
C. Installer Qualifications: Company specializing in performing the work of this section with

minimum two  years of documented  experience  and approved by manufacturer .
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1.06 DELIVERY, STORAGE, AND HANDLING
A. Inspect for dents, scratches, or other damage.  Replace damaged components.
B. Store in manufacturer's unopened packaging until ready for installation.
C. Store under cover and elevated above grade.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Manufacturer Warranty:  Provide 1-year manufacturer warranty for rust, corrosion, and

manufacturing defects. Complete forms in Owner's name and register with manufacturer.
PART 2  PRODUCTS
2.01 MOBILE STORAGE SHELVING SYSTEMS - GENERAL

A. System Description:  High-density movable shelving system consisting of shelving units
mounted on rail-guided wheeled carriages.
1. Carriage Operation:  Mechanically assisted.
2. Carriage Capacity:  Equivalent to basis of design.
3. Rail Mounting:  On raised floor with finished floor flush with top of rails .

B. Components:
1. Carriages:  Rectangular steel frames of type and size required for selected system.
2. Wheels:  Cold rolled steel; dual flanged.
3. Rails: Cold rolled steel ; type and size to carry loads imposed by system.

a. Rail shall be ASTM/AISI 4140 steel bar 4 1/2” (114mm) wide x 3/8” (9.5mm) high with
black zinc finish. Rail edges shall be beveled down to a maximum of 3/16” (4.8mm) to
allow for the rail to be transverse by material handling equipment. Rail shall disperse
the wheel point loads to structural slab. Rail shall have two permanently mounted
floor anchors maximum 15” (381mm) on center. Rails shall be installed on top of
concrete slab and laid in a manor such that rail joints are staggered across all
adjacent rail runs. Rail and carriage design allows concrete slab to be unleveled at
the following maximum variation of 3/16” (4.8mm) over any 2’ (0.6m) rail run and 1/4”
(6.4mm) maximum variation over any 10’ (3.04m) rail run.

4. Carriages:
a. Assembled structural steel carriage base will have a minimum capacity of 7,000 lbs.

(3,175 kg)  Each wheel assembly shall be equipped with two wheels, minimum 5”
(127mm) diameter steel wheels. Wheels are equipped with two permanently
lubricated and shielded radial ball bearings. Wheel capacity 3,500 lbs (1,587kg) each.
Wheels have solid steel axles of 1” in (25.4mm) diameter. Wheels shall be dual
flange, all wheel guided. All carriage sections between wheel assemblies have
integral cross bracing to maintain accepted tolerances for function of systems. Side
profiles shall provide and maintain wheel assembly alignment and squareness. These
profiles shall be pre-drilled at the factory but are bolted, and assembled on the job
site as integral carriage members.

5. Anti-Tip Device:  Provide manufacturer's standard rail device to prevent tipping of system.
6. Shelving Units:  As specified in Section 10 56 13.

C. Accessories:
1. Anchors and Leveling Screws:  Types and sizes recommended by manufacturer for

specified rail mounting and floor system.
2. Bumpers:  Manufacturer's standard rubber stops.

2.02 MECHANICALLY ASSISTED MOBILE STORAGE SHELVING SYSTEMS
A. Basis of Design:  Spacesaver Corporation ; Xpress DEK High-Density Mobile Shelving :

 www.spacesaver.com/#sle .
1. Other Acceptable Manufacturers:

a. Montel: www.montel.com/#sle.
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b. MMI Storage Solutions: www.mmistorage.com/
c. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Drive System:  Provide uniform movement of the carriage without drifting or jerking.
1. Chain and sprocket system with full length torque resistant steel shaft.
2. Provide minimum two wheels per rail for each carriage, direct-driven on one side.
3. All system components shall be selected to ensure a smooth, even movement along the

entire carriage length. Drive system gearing shall be designed to permit 1 lb. of force
applied to the drive handle to move a minimum of 4,000 lbs. of load.

4.  All bearings used in the drive mechanism shall be permanently shielded and lubricated
5. Design: Provide drive system which prevents carriage whipping, binding and excessive

wheel/rail wear under normal operation.
a. If line shafts are used, all wheels on one side of carriage shall drive.
b. If synchronized drives are used, a minimum of one wheel assembly driving both sides

of carriage at center location required. Drive shaft shall exhibit no play or looseness
over the entire length of that assembly.

c. Shafts: Solid steel tube.
d. Shaft Connections: Secured couplings.
e. Bearing Surfaces: Provide rotating load bearing members with ball or roller bearings.

Provide shafts with pillow block or flanged self-aligning type bearings.
C. Movement Controls: Triple arm operating wheels with rotating hand knobs shall be provided on

the accessible (drive) ends of shelf units, centered on the stanchion, located approximately 40
inches (1051MM) from the base of each unit to permit units to be moved to create a single aisle
opening. Turning the handle transmits power through chain drive to drive wheels on each
carriage. 

D. Control:  Three-spoke operating handle with manual locking latch.
1. Minimum Gear Ratio:  1 lbf (4.4 N) to move a load of 6000 lbs (2722 kgs).

E. Safety Features:
1. Color-coded visual indicators shall provide verification that carriages are in a locked or

unlocked mode.
2. A single safety lock button, mounted on each operating wheel hub, will permit moving a

carriage in either direction to create a new access aisle when pulled out (unlocked), or
locking the carriage when pushed in.

F. Fabrication:
1. General: Coordinate fabrication and delivery to ensure no delay in progress of the Work.
2. Wheels: Provide precision machined and balanced units with permanently shielded and

lubricated bearings.
G. Finishes:

1. Colors:  Slected from manufacturer's standard available colors as selected by Architect.
2. Paint Finish: Provide factory applied electrostatic powder coat paint. 
3. Finish is to be archive quality, non-reactive, solvent-free, baked polyester powder coating

and will have no potential off-gassing
4. Solvent based wet-spray paint finishes on any components in the entire installation are

unacceptable. 
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that substrate is in proper condition to install rails and flooring system per manufacturer's

requirements.
C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
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3.02 INSTALLATION
A. General:  Install system components and accessories in accordance with manufacturer's

printed instructions.
B. Position system components level and plumb within manufacturer's specified tolerances.
C. Anchor floor system to structure as indicated on drawings.
D. Extend rails under stationary shelving units.
E. Position carriages ensuring wheels align properly on rails.  Fasten multiple carriages together

forming a single movable base.
F. Install shelving with shelf surfaces level and vertical supports plumb; fasten to carriage supports

with vibration-proof fasteners.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Remove and replace components which are shipped, scratched, or otherwise damaged and

which do not match adjoining work.  Provide new matching units, installed as specified and in
manner to eliminate evidence of replacement.

3.04 ADJUSTING
A. Adjust mobile storage shelving components and accessories to provide for smooth operation of

system.
3.05 CLEANING

A. Immediately upon completion of installation, clean components and surfaces.  Remove surplus
materials, rubbish and debris resulting from installation upon completion of work and leave
areas of installation in neat, clean condition

B. Clean shelving and surrounding area after installation.
3.06 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Instructor:  Manufacturer's authorized representative.
3. Location:  At project site.

3.07 PROTECTION
A. Protect installed system from subsequent construction operations.

1. Advise Owner of additional protection needed to ensure that system will be without
damage or deterioration at time of substantial completion.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.
END OF SECTION  10 56 26
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SECTION 10 73 16.13
METAL CANOPIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Attached metal canopies.
1.02 RELATED REQUIREMENTS

A. 07 21 60 - Structural Thermal Break
1.03 REFERENCE STANDARDS

A. AAMA 611 - Specification for Anodized Architectural Aluminum; 2024.
B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2022.
C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;

Most Recent Edition Cited by Referring Code or Reference Standard.
D. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate; 2021a.
E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2021.
F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric); 2021.
G. ASTM B308/B308M - Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural

Profiles; 2020.
H. ASTM B429/B429M - Standard Specification for Aluminum-Alloy Extruded Structural Pipe and

Tube; 2020.
I. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Submit product data sheets, including material descriptions and finishes, and

preparation instructions and recommendations.
C. Shop Drawings:  Prior to commencement of fabrication, submit detailed shop drawings,

showing profiles, sections of components, finishes, and fastening details.
D. Design Data:  Submit comprehensive structural analysis of design for the specified loads.

Stamp and sign calculations by professional engineer.
1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Perform design under direct supervision of a Professional Engineer
experienced in design of this type of work and licensed in the State in which the Project is
located.
1. Comply with applicable code for submission of design calculations as required for

acquiring permits.
2. Cooperate with regulatory agency or authorities having jurisdiction (AHJ), and provide

data as requested.
B. Perform steel work in accordance with AISC 303.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials to project site ready for erection.



Town of Montgomery Police
Station  10 73 16.13 - 2  Metal Canopies 

B. Package using methods that prevent damage during shipping and storage on site.
C. Store materials under cover and elevated above grade.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Metal Canopies:  Correct defective work within a two year period after Date of Substantial

Completion.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Canopies:
1. Basis of Design:  MASA Architectural Canopies; Extrudeck

a. www.architecturalcanopies.com.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 METAL CANOPIES
A. Shop  Fabricated Aluminum Canopy 
B. Configuration:  Layout and dimensions, column layout, canopy clearance, fascia profile, and

roof covering design as indicated on drawings.
1. Installation:  Face-mounted to building structure .
2. Structural Framing System:  Aluminum .
3. Covering Material: Aluminum .
4. Drainage Concept:  Water collected in decking conducted into perimeter drain beams  and

discharged through downspouts .
C. Performance Requirements:

1. Design and fabricate metal canopy system to resist wind, snow, live, and seismic loads
without failure, damage, or permanent deflection in accordance with ASCE 7:
a. Loads:  As indicated on drawings.

2. Thermal Movement:  Design canopy system to accommodate thermal movement caused
by ambient temperature range of 120 degrees F (49 degrees C) and surface temperature
range of 180 degrees F (82 degrees C) without buckling, failure of joint seals, undue
stress on fasteners or other detrimental effects on assembly components.

2.03 COMPONENTS
A. Structural Aluminum Framing:  Alloy and temper 6063-T5, 6063-T6, or 6061-T6.

1. Extruded Shapes and Tubes:  ASTM B221 (ASTM B221M).
2. Rolled or Extruded Structural Shapes:  ASTM B308/B308M.
3. Extruded Structural Pipe and Tube:  ASTM B429/B429M.
4. Sheet and Plate:  Alloy 5052, 5005, or 6061-T651,  ASTM B209/B209M.

B. Covering:
1. Aluminum Decking:

a. Interlocking extruded aluminum decking modules.
1) Extruded Decking:  ASTM B221 (ASTM B221M), Alloy and temper 6005-T5,

6061-T6, or 6063-T6.
C. Fascia:  Manufacturer's standard flat profile.

2.04 SHOP FABRICATION
A. Provide a complete system ready for erection at project site.
B. Shop fabricate to the greatest extent possible; disassemble if necessary for shipping.
C. Weld steel members in accordance with AWS D1.1/D1.1M.
D. Fabricate connections for bolt, nut, and washer connectors.

http://www.architecturalcanopies.com/
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2.05 FINISHES
A. Aluminum Framing and Decking:

1. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41, clear anodic coating not
less than 0.7 mils (0.018 mm) thick.

2.06 ACCESSORIES
A. Structural Bolts:  ASTM F3125/F3125M, Grade A325, minimum 3/4 inch (19 mm) diameter.
B. Trim, Closure Pieces, and Flashings:  Same material, thickness and finish as sheet metal

decking; factory-fabricated to required profiles.
PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates and site area for conditions that might prevent satisfactory installation.
B. Verify that foundation, electrical utilities, and placed anchors are in correct position.
C. Verify that bearing surfaces are ready to receive this work. - See section 07 21 60
D. Do not proceed with installation until all conditions are satisfactory.

3.02 INSTALLATION - FRAMING
A. Provide for erection and wind loads.  Provide temporary bracing to maintain structure plumb

and in alignment until completion of erection and installation.
B. Do not field cut or alter structural members without approval.

3.03 INSTALLATION - CANOPY COVERING
A. Install in accordance with manufacturer's instructions.
B. Fasten metal decking to metal support members, aligned level and plumb.
C. Install fascia panels, trim, and flashing.
D. Separate dissimilar metals using concealed bituminous paint.
E. Touch-up damaged finish coating using material provided by manufacturer to match original

coating.
3.04 CLEANING

A. Clean surfaces of dust and debris; follow manufacturer's cleaning instructions for the finish
used.

END OF SECTION  10 73 16.13
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SECTION 11 30 13
APPLIANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Kitchen appliances.
1.02 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data indicating dimensions, capacity, and operating features of

each piece of equipment specified.
C. Copies of Warranties:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.03 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five (5) year manufacturer warranty on refrigeration system of refrigerators.
C. Provide ten (10) year manufacturer warranty on magnetron tube of microwave ovens.

PART 2  PRODUCTS
2.01 KITCHEN APPLIANCES

A. Provide Equipment Eligible for Energy Star Rating:  Energy Star Rated.
B. Refrigerator :  Free-standing , side-by-side , and frost-free .

1. Capacity:  Total minimum storage of 22 cubic ft (0.62 cu m) ; minimum 15  percent freezer
capacity.

2. Energy Usage:  Minimum 20 percent more energy efficient than energy efficiency
standards set by U.S. Department of Energy (DOE).

3. Features:  Include glass shelves, automatic icemaker, light in freezer compartment, and
in-door water and ice dispenser .

4. Exterior Finish:  Stainless steel , color gray .
5. Manufacturers:

a. GE Appliances ; GE Profile PYE22KYNFS :  www.geappliances.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Microwave :  Drawer Microwave .
1. Capacity:  1.2 cubic ft. (0.034 cu m) .
2. Power:  1000  watts.
3. Features:  Include turntable, built-in trim kit, and anti-tip block .
4. Exterior Finish:  Stainless Steel .
5. Manufacturers:

a. GE Appliances ; GE Profile PWL 1126SWSS :  www.geappliances.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify utility rough-ins are provided and correctly located.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
3.03 CLEANING

A. Remove packing materials from equipment and properly discard.
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B. Wash and clean equipment.
END OF SECTION  11 30 13
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SECTION 12 24 00
WINDOW SHADES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior motorized roller shades.
1.02 REFERENCE STANDARDS
1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week prior to commencing work related to products of
this section; require attendance of affected installers.

B. Sequencing:
1. Do not fabricate shades until field dimensions for each opening have been taken with field

conditions in place.
2. Do not install shades until final surface finishes and painting are complete.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets, including

materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and
accessories.

C. Shop Drawings:  Include shade schedule indicating size, location and keys to details, head,
jamb and sill details, mounting dimension requirements for each product and condition, and
operation direction.

D. Selection Samples:  Include fabric samples in full range of available colors and patterns.
1. Motorized Shades:  Include finish selections for controls.

E. Verification Samples:  Minimum size 6 inches (150 mm) square, representing actual materials,
color and pattern.

F. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,
and operation and maintenance instructions; include copy of shop drawings.

G. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than five years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of this type with minimum 3 

years of documented  experience with shading systems of similar size and type.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each
opening.

B. Handle and store shades in accordance with manufacturer's recommendations.
1.07 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.
1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide manufacturer's warranty from Date of Substantial Completion, covering the following:

1. Shade Hardware:  One year.
2. Electric Motors:  One year.
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3. Electronic Control Equipment:  One year.
4. Fabric:  One year.
5. Aluminum and Steel Coatings:  One year.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Interior Motorized Roller Shades, Motors and Motor Controls:
1. Basis of Design:  Draper, Inc; FlexShade ReCharge:  www.draperinc.com/#sle.
2. Hunter Douglas Architectural :  www.hunterdouglasarchitectural.com/#sle.
3. Lutron Electronics Co., Inc:  www.lutron.com/#sle.
4. MechoShade Systems LLC :  www.mechoshade.com/#sle.
5. Rollease Acmeda Contract :  www.rolleaseacmedacontract.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ROLLER SHADES
A. General:

1. Provide shade system components that are easy to remove or adjust without removal of
mounted shade brackets.

2. Provide shade system that operates smoothly when shades are raised or lowered.
B. Interior Roller Shades  - Basis of Design:  Draper, Inc; FlexShade Recharge :

 www.draperinc.com/#sle.
1. Description:  Double  roller, motor-operated fabric window shade system complete with

mounting brackets, roller tubes, hembars, hardware, and other components necessary for
complete installation.
a. Drop Position:  Regular roll.
b. Mounting:  Window jamb mounted - inside, between jambs .
c. Size:  As indicated on drawings.

2. Mounting Hardware:  As recommended by manufacturer for mounting indicated and to
accommodate shade fabric roll-up size and weight.
a. Hardware Type:  Mounting end caps with fascia .
b. Double Roller Mounting:  Configured for light-filtering and room-darkening shades in

one opening.
1) Light-Filtering Fabric:  Room-side of opening.
2) Room-Darkening Fabric:  Glass-side of opening.

3. Multiple Shade Operation:  Provide hardware as necessary to operate more than one
shade using a single motor.

4. Roller Tubes:  As required for type of shade operation; designed for removal without
removing mounting hardware.
a. Material:  Extruded aluminum or steel, with wall thickness and material selected by

manufacturer.
b. Size:  As recommended by manufacturer; selected for suitability for installation

conditions, span, and weight of shades.
c. Fabric Attachment:  Utilize double-sided adhesive tape.
d. Capable of being removed and reinstalled without affecting roller shade limit

adjustments.
5. Hembars:  Designed to maintain bottom of shade straight and flat, selected from

manufacturer's standard options.
6. Shade Motor:  Battery-operated radio technology (wireless) motor with integral lithium-ion

battery rechargeable via 12V power adapter or solar panel.
7. Intelligent Intelliflex I/O Motor:

a. Supports bidirectional network communication; power and communication distributed
to network via network device connectors without requiring external power supplies.

b. Supports sensor integration and event scheduling via sensor/schedule interface,
interface with third-party control systems via A/V gateway, integration with building



Town of Montgomery Police
Station  12 24 00 - 3  Window Shades 

management systems via IP, and solar-tracking controls.
8. Intelligent RS485 Motor:

a. Supports bidirectional network communication with individual unique address;
capable of storing 16 configurable group addresses for group control.

b. Capable of alignment within accuracy of plus/minus 0.8 inch (2 mm).
c. Supports positioning from 0 to 100 percent in 0.5 percent increments and 16

customizable stop points.
9. Accessories:

a. Fascia:  Extruded aluminum, size as required to conceal shade mounting, attachable
to mounting end caps, without exposed fasteners; powder coat finish .
1) Color:  as selected from manufacturer's standard finishes .

b. Fasteners:  Noncorrosive, and as recommended by shade manufacturer.
2.03 SHADE FABRIC

A. Fabric - Type _____:  Nonflammable, color-fast, impervious to heat and moisture, and able to
retain its shape under normal operation.

2.04 ROLLER SHADE FABRICATION
A. Field measure finished openings prior to ordering or fabrication.
B. Dimensional Tolerances:  As recommended in writing by manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine finished openings for deficiencies that may preclude satisfactory installation.
B. Start of installation shall be considered acceptance of substrates.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions and approved shop drawings, using

mounting devices as indicated.
B. Adjust level, projection, and shade centering from mounting bracket.  Verify there is no

telescoping of shade fabric.  Ensure smooth shade operation.
3.03 CLEANING

A. Clean soiled shades and exposed components as recommended by manufacturer.
B. Replace shades that cannot be cleaned to "like new" condition.

3.04 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate operation and maintenance of window shade system to Owner's

personnel.
B. Training:  Train Owner's personnel on operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of two hours training by manufacturer's authorized personnel at location
designated by the Owner.

3.05 PROTECTION
A. Protect installed products from subsequent construction operations.

END OF SECTION  12 24 00
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SECTION 12 35 53.13
METAL LABORATORY CASEWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Custom  metal cabinets and cabinet hardware.
1. Location:  Evidence Processing Room

B. Countertops.
C. Laboratory sinks.
D. Service fittings and outlets.

1.02 REFERENCE STANDARDS
A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2023.
B. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023, with Editorial Revision.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.
D. ASTM D522/D522M - Standard Test Methods for Mandrel Bend Test of Attached Organic

Coatings; 2017 (Reapproved 2021).
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
F. SEFA 2 - Installations; 2010.
G. SEFA 3 - Laboratory Work Surfaces; 2020.
H. SEFA 7 - Laboratory Fixtures; 2021.
I. SEFA 8M - Laboratory Grade Metal Casework; 2020.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate installation of casework with related items.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Details of materials, component dimensions and configurations, construction

details, joint details, attachments; manufacturer's catalog literature on hardware and keying,
accessories, and service fittings, if any.

C. Shop Drawings:  Indicate casework types, sizes, and locations, using large scale plans,
elevations, and cross sections. Include rough-in and anchors and reinforcements placement
dimensions and tolerances, clearances required, and utility locations, if any. Include
coordinated information for laboratory equipment specified in another section and/or furnished
by Owner.

D. Test Reports:  Independent laboratory reports showing compliance with chemical and physical
resistance requirements for casework finish.

E. Maintenance Data:  Manufacturer's recommendations for care and cleaning.
F. Finish touch-up kit for each type and color of materials provided.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified in this

section, with not less than three years of documented experience and approved by
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manufacturer.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect items provided by this section, including finished surfaces and hardware items during
handling and installation.  For metal surfaces, use polyethylene film or other protective material
standard with the manufacturer.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide 5-year warranty against defects. Complete forms in Owner's

name and register with manufacturer.  Covered defects include, but are not limited to:
1. Ruptured, cracked, or stained finish coating.
2. Discoloration, or lack of finish integrity.
3. Cracking or peeling of finish.
4. Weld or any other structural failure.
5. Failure of hardware.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Laboratory Casework:
1. Basis of Design:  Donnegan Systems, Inc. www.donegan.com
2. Duralab Corporation :  www.duralabcorp.com/#sle.
3. Multi-Lab :  www.multilab.net/#sle.
4. Symbiote Inc:  www.symbiote.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 METAL LABORATORY CASEWORK
A. Casework:  Die-formed metal sheet; each unit self-contained and not dependent on adjacent

units or building structure for rigidity; factory-fabricated, factory-assembled, and factory-
finished.
1. Style:  Flush overlay - square edge.
2. Primary Cabinet Material:  Stainless steel .
3. Stainless Steel Sheet Metal:

a. Gables, Front and Back Panels, Gusset Plates, Aprons, and Rails:  18 gauge, 0.0478
inch (1.21 mm) minimum thickness.

b. Drawers, Cabinet Floors, Shelves, Filler Panels and Drawer Dividers:  20 gauge,
0.0359 inch (0.91 mm) minimum thickness.

c. Backing Sheet to Door and Door Fronts:  22 gauge, 0.0299 inch (0.76 mm) minimum
thickness.

4. Structural Performance:  In addition to the requirements of SEFA 3, SEFA 7 and SEFA
8M, provide components that safely support the following minimum loads, without
deformation or damage:
a. Base Units:  500 pounds per linear foot (744 kg/linear m) across the cabinet ends.
b. Suspended Units:  300 pounds (136 kg), minimum, static load.
c. Drawers:  125 pounds (57 kg).
d. Hanging Upper Cases:  300 pounds (136 kg).
e. Shelves:  100 pounds (45 kg).

5. Corners and Joints:  Without gaps or inaccessible spaces or areas where dirt or moisture
could accumulate.

6. Edges and Seams:  Smooth.  Form counter tops, shelves, and drain boards from
continuous sheets.

7. Shelf Edges:  Turned down 3/4 inch (19 mm) on each side and returned 3/4 inch (19 mm)
front and back.

8. Ends:  Close open ends with matching construction.
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9. Welding:  Electric spot welded; joints ground smooth and flush.
10. Drawers and Doors:  Fabricate drawer and door fronts of sandwiched sheets of sheet

steel welded together and reinforced for hardware.
a. Fill with sound-deadening core.

11. Stainless Steel Finish:  No.4, brushed finish.
12. Separation:  Use bituminous paint or non-conductive tape to coat metal surfaces in

contact with cementitious materials, and to separate dissimilar metals.
2.03 CABINET HARDWARE

A. Manufacturer's standard styles, and as indicated below.
B. Finish of exposed stainless steel components:  No.4 finish.
C. Shelves in Cabinets:

1. Shelf Standards and Rests:  Vertical standards with rubber button fitted rests, satin
chromium plated over nickel on base material.

D. Swinging Doors:
1. Hinges:  Offset pin, number as required by referenced standards for width, height, and

weight of door.
2. Catches:  Magnetic.
3. Pulls:  Chrome-plated brass wire pulls, 4 inches (102 mm) wide.

2.04 COUNTERTOPS
A. Countertops:

1. Stainless Steel Countertops:  , Type 304, stainless steel sheet; 16 gauge, 0.0625 inch
(1.59 mm) nominal sheet thickness.
a. Finish:  4B satin brushed finish.
b. Exposed Edge Shape:  Straight turndown with return; 1-1/2 inch (38 mm) high face,

1/2 inch (12 mm) return to face of case; reinforced with hardwood or steel.
c. Back and End Splashes:  Same material; welded 1/4 inch (6 mm) radius coved joint

to countertop; square top edge with 1 inch (25 mm) wide top surface and minimum
1/2 inch (12 mm) turndown.

2.05 SINKS
A. Laboratory sinks.

1. General:  integral with countertop .
2. Sink  :  Single -bowl.

a. Outlet:  1-1/2 inch NPS (40 mm DN) outlet with tailpiece.
1) Placement:  Center.

2.06 SERVICE FITTINGS
A. General:  Comply with requirements of SEFA 7.
B. Water Service Fittings and Fixtures.

1. Pure Water Fitting :
a. Valve:  Forged or cast brass body, 180 degree inlet - outlet configuration, plastic

lining, with polished chrome with clear epoxy coating finish.
b. Mounting:  Deck (Horizontal surface) turret base, with escutcheon.
c. Inlet:  3/8 inch NPS (10 mm DN) NPT.
d. Outlet:  Manufacturer's standard, with anti-splash serrated hose end.
e. Gooseneck:  Rigid gooseneck, with 6 inch (153 mm) spread, anti-splash serrated

hose end.
f. Handle:  Manufacturer's standard self-closing lever knurled handle with color-coded

index disc.
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2.07 MATERIALS
A. Sheet Steel:  High-strength low-alloy, cold rolled and leveled unfinished steel sheet, ASTM

A1008/A1008M, Class 1 (matte) finish.
B. Stainless Steel Sheet:  ASTM A666, Type 304.
C. Sealant For Use in Casework Installation:

1. Manufacturer's recommended type.
2.08 FINISHES

A. Sheet Steel Finish:  Having chemical resistance equal to Level 0 (no change) or Level 1 (slight
change of gloss or slight discoloration) according to SEFA 8M. Test applied finishes using
procedures specified in ASTM D522/D522M.
1. Coating Type, New Casework:  Baked on epoxy; minimum two coats.
2. Color:  As selected from manufacturer's standard selection.
3. Preparation:  Degrease and phosphate etch, and prime.

PART 3  EXECUTION
3.01 INSTALLATION

A. Perform installation in accordance with manufacturer's instructions and with SEFA 2.
B. Use anchoring devices to suit conditions and substrate materials encountered.  Use concealed

fasteners to the greatest degree possible.  Use exposed fasteners only where allowed by
approved shop drawings, or where concealed fasteners are impracticable.

C. Set casework items plumb and square, securely anchored to building structure, with no
distortion.
1. Base Cabinets:  Examine floor levelness and flatness of installation space. Do not

proceed with installation if encountered floor conditions required more than 3/4 inch (19
mm) leveling adjustment.  When installation conditions are acceptable, for each space,
establish the high point of the floor.  Set and make level and plumb first cabinet in relation
to this high point.

D. Align cabinets to adjoining components, install filler and/or scribe panels where necessary to
close gaps.

E. Fasten together cabinets in continuous runs, with joints flush, uniform and tight.  Misalignment
of adjacent units not to exceed 1/16 inch (1.6 mm).  In addition, do not exceed the following
tolerances:
1. Variation of Tops of Base Cabinets from Level:  1/16 inch (1.6 mm) in 10 feet (3 m).
2. Variation of Faces of Cabinets from a True Plane:  1/8 inch (3 mm) in 10 feet (3 m).
3. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch (0.8 mm).
4. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch (1.6 mm).

F. Separate dissimilar metals to prevent galvanic action.
G. Base Cabinets:  Fasten cabinets to service space framing and/or wall substrates, with fasteners

spaced not more than 16 inches (407 mm) on center. Bolt adjacent cabinets together with joints
flush, tight, and uniform.

H. Install hardware uniformly and precisely. Set hinges snug and flat in mortises.
I. Replace units that are damaged, including those that have damaged finishes.

3.02 ADJUSTING
A. Adjust operating parts, including doors, drawers, hardware, and fixtures to function smoothly.

3.03 CLEANING
A. Clean casework and other installed surfaces thoroughly.

3.04 PROTECTION
A. Do not permit finished casework to be exposed to continued construction activity.
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B. Protect casework and countertops from ongoing construction activities.  Prevent installers from
standing on or storing tools and materials on casework or countertops.

C. Repair damage that occurs prior to Date of Substantial Completion, including finishes, using
methods prescribed by manufacturer; replace units that cannot be repaired to like-new
condition.

END OF SECTION  12 35 53.13
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SECTION 12 36 00
COUNTERTOPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Countertops for architectural cabinet work.
B. Wall-hung counters and vanity tops.
C. Sinks molded into countertops.

1.02 RELATED REQUIREMENTS
A. Section 12 35 30 - Residential Casework.

1.03 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata

(2016).
C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.
D. IAPMO Z124 - Plastic Plumbing Fixtures; 2022, with Editorial Revision.
E. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
F. ISFA 3-01 - Classification and Standards for Quartz Surfacing Material; 2013.
G. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
H. NSI (DSDM) - Dimensional Stone Design Manual, Version VIII; 2016.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections.

D. Selection Samples:  For each finish product specified, color chips representing manufacturer's
full range of available colors and patterns.

E. Verification Samples:  For each finish product specified, minimum size 6 inches (150 mm)
square, representing actual product, color, and patterns.

F. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.
G. Certificate:  Submit labels and certificates required by quality assurance and quality control

 programs.
H. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and

repair of countertop surfaces.
1.05 QUALITY ASSURANCE

A. Quality Certification:
1. Provide labels or certificates indicating that the installed work complies with

AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
specified.

2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
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4. Submit certifications upon completion of installation that verifies this work is in compliance
with specified requirements.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,

in accordance with requirements of local authorities having jurisdiction.
1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS
2.01 COUNTERTOPS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Solid Surfacing Countertops:  Solid surfacing sheet or plastic resin casting self-supporting over
structural members .
1. Flat Sheet Thickness:  1/2 inch (12 mm), minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Basis of Design:  Dupont:  www.corian.com/#sle.
2) Formica Corporation :  www.formica.com/#sle.
3) LG Hausys America, Inc:  www.lghausysusa.com/#sle.
4) Wilsonart :  www.wilsonart.com/#sle.
5) Substitutions:  See Section 01 60 00 - Product Requirements.

b. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke
developed index of 450, maximum; when tested in accordance with ASTM E84.

c. NSF approved for food contact.
d. Sinks and Bowls:  Integral castings; minimum 3/4 inch (19 mm) wall thickness;

comply with IAPMO Z124.
e. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
f. Color and Pattern:  As indicated on drawings.

3. Other Components Thickness:  1/2 inch (12 mm), minimum.
4. Exposed Edge Treatment:  Built up to minimum 1-1/4 inch (32 mm)  thick; edge profile as

indicated on drawings ; use marine edge at sinks .
5. Back and End Splashes:  Same sheet material, square top; minimum 4 inches (102 mm)

high.
6. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section

11 - Countertops, Premium Grade.
C. Natural Quartz and Resin Composite Countertops:  Sheet or slab of natural quartz and plastic

resin over continuous substrate.
1. Flat Sheet Thickness:  1-1/4 inch (32 mm), minimum.
2. Natural Quartz and Resin Composite Sheets, Slabs and Castings:  Complying with ISFA

3-01 and NEMA LD 3; orthophthalic polyester resin, mineral filler, and pigments;
homogenous, non-porous and capable of being worked and repaired using standard stone
fabrication tools; no surface coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Basis of Design:  Cambria Company LLC:  www.cambriausa.com/#sle.
2) Dal-Tile Corporation :  www.daltile.com/#sle.
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3) Wilsonart :  www.wilsonart.com/#sle.
4) MSI, M S International, Inc.; www.msisurfaces.com/quartz-countertops
5) Substitutions:  See Section 01 60 00 - Product Requirements.

b. Factory fabricate components to the greatest extent practical in sizes and shapes
indicated; comply with NSI (DSDM).

c. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke
developed index of 450, maximum; when tested in accordance with ASTM E84.

d. NSF approved for food contact.
e. Finish on Exposed Surfaces:  Polished.
f. Color and Pattern:  As indicated on drawings.

3. Other Components Thickness:  3/4 inch (19 mm), minimum.
4. Exposed Edge Treatment:  Built up to minimum 1-1/4 inch (32 mm) thick; square edge;

use marine edge at sinks.
5. Back and End Splashes:  Same sheet material, square top; minimum 4 inches (102 mm)

high.
6. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section

11 - Countertops, Premium Grade.
2.02 MATERIALS

A. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

B. Joint Sealant:  Mildew-resistant silicone  sealant, to match countertop .
2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch (25 mm) except where top butts

against cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.
B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise

indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof

glue.
2. Height:  4 inches (102 mm), unless otherwise indicated.

C. Wall-Mounted Counters:  Provide skirts, aprons, brackets, and braces as indicated on
drawings, finished to match.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets

are installed in proper locations.
3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
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3.03 INSTALLATION
A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level;

shim where required.
B. Seal joint between back/end splashes and vertical surfaces.

3.04 TOLERANCES
A. Variation From Horizontal: 1/8 inch in 10 feet (3 mm in 3 m), maximum.
B. Offset From Wall, Countertops:  1/8 inch (3 mm) maximum; 1/16 inch (1.5 mm) minimum.
C. Field Joints:  1/8 inch (3 mm) wide, maximum.

3.05 CLEANING
A. Clean countertops surfaces thoroughly.

3.06 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  12 36 00



Town of Montgomery Police
Station  22 05 00 - 1  BASIC PLUMBING

REQUIREMENTS 

SECTION 22 05 00
BASIC PLUMBING REQUIREMENTS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
B. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.02 WORK INCLUDED

A. Provide all labor, tools, materials, accessories, parts, transportation, taxes, and related items,
essential for installation of the work and necessary to make work, complete, and operational.
 Provide new equipment and material unless otherwise called for.  References to codes,
specifications and standards called for in the specification sections and on the drawings mean,
the latest edition, amendment and revision of such referenced standard in effect on the date of
these contract documents.  All materials and equipment shall be installed in accordance with
the manufacturer's recommendations.

1.03 LICENSING
A. The Contractor shall hold a license to perform the work as issued by the authority having

jurisdiction.
B. Plumbing contract work shall be performed by, or under, the direct supervision of a licensed

master plumber.
C. Electrical contract work shall be performed by, or under, the direct supervision of a licensed

electrician
1.04 PERMITS

A. Apply for and obtain all required permits and inspections, pay all fees and charges including all
service charges.  Provide certificate of approval from the Authorities Having Jurisdiction prior to
request for final payment.

B. Provide electrical inspection certificate of approval from Middle Department Inspection Agency,
Commonwealth Inspection Agency, or an Engineer approved Inspection Agency prior to
request for final payment.

1.05 CODE COMPLIANCE
A. Provide work in compliance with the following Codes and Standards based on the current

edition in effect at project location:
1. Building, Code of New York State.
2. Existing Building Code of New York State.
3. Fire Code of New York State.
4. Plumbing Code of New York State.
5. Mechanical Code of New York State.
6. Fuel Gas Code of New York State.
7. Property Maintenance Code of New York State.
8. Energy Conservation Code of New York State
9. Accessible and Usable Buildings and Facilities, ICC A117.1.
10. New York State Department of Labor Rules and Regulations.
11. New York State Department of Health.
12. National Electrical Code (NEC).
13. Occupational Safety and Health Administration (OSHA).
14. Local Codes and Ordinances.
15. Life Safety Code, NFPA 101.
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1.06 GLOSSARY
ACI American Concrete Institute
AGA American Gas Association

AGCA Associated General Contractors of America,
Inc.

AIA American Institute of Architects
AISC American Institute of Steel Construction

AFBMA Anti-Friction Bearing Manufacturer's
Association

AMCA Air Moving and Conditioning Association, Inc.
ANSI American National Standards Institute
ARI Air Conditioning and Refrigeration Institute

ASHRAE American Society of Heating, Refrigerating and
Air Conditioning Engineers, Inc.

ASME American Society of Mechanical Engineers
ASPE American Society of Plumbing Engineers
ASTM American Society for Testing Materials
AWSC American Welding Society Code
AWWA American Water Works Association
FM Factory Mutual Insurance Company
IBR Institute of Boiler & Radiation Manufacturers
IEEE Institute of Electrical and Electronics Engineers
IRI Industrial Risk Insurers
NEC National Electrical Code
NEMA National Electrical Manufacturer's Association
NESC National Electrical Safety Code
NFPA National Fire Protection Association

NYS/DEC New York State Department of Environmental
Conservation

SBI Steel Boiler Institute

SMACNA Sheet Metal and Air Conditioning Contractors
National Association

UFPO Underground Facilities Protective Organization
UL Underwriter's Laboratories, Inc.
OSHA Occupational Safety and Health Administration
XL - GAP XL Global Asset Protection Services

1.07 DEFINITIONS

Acceptance
Owner acceptance of the project from
Contractor upon certification by Owner's
Representative.

As Specified Materials, equipment including the execution
specified/shown in the contract documents.

Basis of Design

Equipment, materials, installation, etc. on
which the design is based.  (Refer to the
article, Equipment Arrangements, and the
article, Substitutions.)

Code Requirements Minimum requirements.

Concealed
Work installed in pipe and duct shafts, chases
or recesses, inside walls, above ceilings, in
slabs or below grade.
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Coordination Drawings

Show the relationship and integration of
different construction elements and trades that
require careful coordination during fabrication
or installation, to fit in the space provided or to
function as intended.

Delegated-Design Services

Performance and Design criteria for Contractor
provided professional services.  Where
professional design services or certifications by
a design professional are specifically required
of a Contractor, by the Contract Documents.
 Provide products and systems with the specific
design criteria indicated.

If criteria indicated is insufficient to perform
services or certification required, submit a
written request for additional information to the
Engineer.

Submit wet signed and sealed certification by
the licensed design professional for each
product and system specifically assigned to the
Contractor to be designed or certified by a
design professional.

Examples:  structural maintenance ladders,
stairs and platforms, pipe anchors, seismic
compliant system, wind, structural supports for
material equipment, sprinkler hydraulic
calculations.

Equal, Equivalent, Equal To, Equivalent To, As
Directed and As Required

Shall all be interpreted and should be taken to
mean "to the satisfaction of the Engineer".

Exposed Work not identified as concealed.

Extract

Carefully dismantle and store where directed
by Owner's Representative and/or reinstall as
indicated on drawings or as described in
specifications.

Furnish Purchase and deliver to job site, location as
directed by the Owner's Representative.

Inspection Visual observations by Owner's site
Representative.

Install

Store at job site if required, proper placement
within building construction including
miscellaneous items needed to affect
placement as required and protect during
construction.  Take responsibility to mount,
connect, start-up and make fully functional.

Labeled Refers to classification by a standards agency.

Manufacturers Refer to the article, Equipment Arrangements,
and the article, Substitutions.

Prime Professional Architect or Engineer having a contract directly
with the Owner for professional services.

Product Data

Illustrations, standard schedules, performance
charts, instructions, brochures, wiring
diagrams, finishes, or other information
furnished by the Contractor to illustrate
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materials or equipment for some portion of the
work.

Provide (Furnish and Install)

Contractor shall furnish all labor, materials,
equipment and supplies necessary to install
and place in operating condition, unless
otherwise specifically stated.

Relocate
Disassemble, disconnect, and transport
equipment to new locations, then clean, test,
and install ready for use.

Remove
Dismantle and take away from premises
without added cost to Owner, and dispose of in
a legal manner.

Review and Reviewed

Should be taken to mean to be followed by "for
the limited purpose of checking for
conformance with information given and the
design concept expressed in the Contract
Documents".

Roughing Pipe, duct, conduit, equipment layout and
installation.

Samples

Physical full scale examples which illustrate
materials, finishes, coatings, equipment or
workmanship, and establishes standards by
which work will be judged.

Satisfactory As specified in contract documents.

Shop Drawings

Fabrication drawings, diagrams, schedules and
other instruments, specifically prepared for the
work by the Contractor or a Sub-contractor,
manufacturer, supplier or distributor to illustrate
some portion of the work.

Site Representative Owner's Inspector or "Clerk of Works" at the
work site.

Submittals Defined (Technical)

Any item required to be delivered to the
Engineer for review as requirement of the
Contract Documents.

The purpose of technical submittals is to
demonstrate for those portions of the work for
which a submittal is required, the manner in
which the Contractor proposes to conform to
the information given and design concepts
expressed and required by the Contract
Documents.

1.08 SHOP DRAWINGS/PRODUCT DATA/SAMPLES
A. Provide submittals on all items of equipment and materials to be furnished and installed.

 Submittals shall be accompanied by a transmittal letter, stating name of project and contractor,
name of vendor supplying equipment, number of drawings, titles, specification sections (name
and number) and other pertinent data called for in individual sections.  Submittals shall have
individual cover sheets that shall be dated and contain:  Name of project; name of prime
professional; name of prime contractor; description or names of equipment, materials and
items; and complete identification of locations at which materials or equipment are to be
installed.  Individual piecemeal or incomplete submittals will not be accepted.  Similar items, (all
types specified) shall be submitted at under one cover sheet per specification section (e.g.
lighting fixtures, valves, plumbing fixtures, etc.).  Submittals shall include all required
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documentation for each product listed in the specification section at the same time as a
complete package.  Number each submittal by trade.  Indicate deviations from contract
requirements on Letter of Transmittal.  Submittals will be given a general review only.
 Corrections or comments made on the Submittals during the review do not relieve Contractor
from compliance with requirements of the drawings and specifications.  The Contractor is
responsible for:  confirming and correcting all quantities; checking electrical characteristics and
dimensions; selecting fabrication processes and techniques of construction; coordinating his
work with that of all other trades; and performing his work in a safe and satisfactory manner.  If
submitting hard copies, submit four (4) copies for review.

B. The Engineer will review up to two (2) submissions of any single submittal.  The Contractor will
be invoiced on an hourly rate basis for the time spent reviewing the same shop drawing in
excess of twice.

C. If submittals are to be submitted electronically, all requirements in Item A apply.  Submittals
shall be emailed in PDF format to specific email address provided by the Construction
Manager, General Contractor, Architect or Project Manager.  Name of project shall be in
subject line of email.  Send emails to mealbasubmittalclerk@meengineering.com

D. Refer to Division 01 for additional requirements.
1.09 EQUIPMENT ARRANGEMENTS

A. The contract documents are prepared using one manufacturer as the Basis of Design, even
though other manufacturers' names are listed.  If Contractor elects to use one of the listed
manufacturers other than Basis of Design or if the physical size, performance or electrical
characteristics for the Basis of Design equipment differs from what is indicated in the contract
documents, submit detailed drawings, indicating proposed installation of equipment.  Show
maintenance clearances, service removal space required, and other pertinent revisions to the
design arrangement.  Make required changes in the work of other trades, at no increase in any
contract.  Provide larger motors, feeders, breakers, and equipment, additional control devices,
valves, fittings and other miscellaneous equipment required for proper operation, and assume
responsibility for proper location of roughing and connections by other trades.  Remove and
replace doorframes, access doors, walls, ceilings, or floors required to install.  If revised
arrangement submittal is rejected, revise and resubmit specified Basis of Design item which
conforms to Contract Documents.

1.10 SUBSTITUTIONS
A. If Contractor desires to bid on any other kind, type, brand, or manufacture of material or

equipment than those named in specifications, secure prior approval.  To request such
approval, Contractor shall submit complete information comparing (item-for-item) material or
equipment offered with design material or equipment.  Include sufficient information to permit
quick and thorough comparison, and include performance curves on same basis, capacities,
power requirements, controls, materials, metal gauges, finishes, dimensions, weights, etc., of
major parts.  If accepted, an addendum will be issued to this effect ahead of bid date.  Unless
such addendum is issued, substitution offered may not be used.

1.11 UTILITY COMPANY SERVICES
A. Division 26 shall make arrangements with local utility company for electric service to the

Owner's distribution equipment.  Provide underground or overhead electric service as called for
and transformers, meter sockets or meter compartments as required by the Utility Company.
 Coordinate all activities between the Owner and Utility Company.  The installation of the
electric service shall comply with the published Utility Company standards.  PAY ALL UTILITY
COMPANY CHARGES; INCLUDE CHARGES IN THE BASE BID.

B. Division 22 shall make arrangements with local utility company for gas service to the Owner's
distribution system.  Provide service to the building as required by the Utility Company.
 Coordinate all activities between the Owner and Utility Company.  The installation of the gas
service shall comply with the published Utility Company standards.  PAY ALL UTILITY
COMPANY CHARGES; INCLUDE CHARGES IN THE BASE BID.
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1.12 ROUGHING
A. The Contract Drawings have been prepared in order to convey design intent and are

diagrammatic only.  Drawings shall not be interpreted to be fully coordinated for construction.
B. Due to small scale of Drawings, it is not possible to indicate all offsets, fittings, changes in

elevation, interferences, etc.  Make necessary changes in contract work, equipment locations,
etc., as part of a contract to accommodate work to avoid obstacles and interferences
encountered.  Before installing, verify exact location and elevations at work site.  DO NOT
SCALE plans.  If field conditions, details, changes in equipment or shop drawing information
require an important rearrangement, report same to Owner's Representative for review.  Obtain
written approval for all major changes before installing.

C. Install work so that items both existing and new are operable and serviceable.  Eliminate
interference with removal of coils, motors, filters, belt guards and/or operation of doors.  Provide
easy, safe, and code mandated clearances at controllers, motor starters, valve access, and
other equipment requiring maintenance and operation.  Provide new materials, including new
piping and insulation for relocated work.

D. Coordinate work with other trades and determine exact route or location of each duct, pipe,
conduit, etc., before fabrication and installation.  Coordinate with Architectural Drawings.
 Obtain from Owner's Representative exact location of all equipment in finished areas, such as
thermostat, fixture, and switch mounting heights, and equipment mounting heights.  Coordinate
all work with the architectural reflected ceiling plans and/or existing Architecture.  Mechanical
and electrical drawings show design arrangement only for diffusers, grilles, registers, air
terminals, lighting fixtures, sprinklers, speakers, and other items.  Do not rough-in contract work
without reflected ceiling location plans.

E. Before roughing for equipment furnished by Owner or in other Divisions, obtain from Owner and
other Divisions, approved roughing drawings giving exact location for each piece of equipment.
 Do not "rough in" services without final layout drawings approved for construction.  Cooperate
with other trades to insure proper location and size of connections to insure proper functioning
of all systems and equipment.  For equipment and connections provided in this contract,
prepare roughing drawing as follows:
1. New Equipment:  Obtain equipment roughing drawings and dimensions, then prepare

roughing-in-drawings.  If such information is not available in time, obtain an
acknowledgement in writing, then make space arrangements as required with Owner's
Representative.

1.13 EQUIPMENT AND MATERIAL REQUIREMENTS
A. Provide materials that meet the following minimum requirements:

1. Materials shall have a flame spread rating of 25 or less and a smoke developed rating of
50 or less, in accordance with NFPA 255.

2. All equipment and material for which there is a listing service shall bear a UL label.
3. Potable water systems and equipment shall be built according to AWWA Standards.
4. Gas-fired equipment and system shall meet AGA Regulations and shall have AGA label.
5. All electrical equipment and systems, as a whole, shall be tested and listed by an OSHA

approved Nationally Recognized Testing Laboratory (NRTL) for the intended use in
accordance with the applicable standards and have a physical label indicating such.

6. Fire protection equipment shall be UL listed and FM approved.
B. Exterior and wet locations shall utilize materials, equipment supports, mounting, etc. suitable for

the intended locations.  Metals shall be stainless steel, galvanized or with baked enamel finish
as a minimum.  Finishes and coatings shall be continuous and any surface damaged or cut
ends shall be field corrected in accordance with the manufacturer's recommendations.
 Hardware (screws, bolts, nuts, washers, supports, fasteners, etc.) shall be:
1. Stainless steel where the associated system or equipment material is stainless steel or

aluminum.
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2. Hot dipped galvanized or stainless steel where the associated system or equipment is
steel, galvanized steel or other.

1.14 PAINTING
A. Paint all insulated and bare piping, pipe hangers and supports exposed to view in mechanical

equipment rooms, penthouse, boiler rooms and similar spaces.  Paint all bare piping, ductwork
and supports exposed to the out-of-doors with rust inhibiting coatings.  Paint all equipment that
is not factory finish painted (i.e. expansion tanks, etc.).

B. All painting shall consist of one (1) prime coat and two (2) finish coats of non-lead oil base
paint, unless otherwise indicated herein.  Provide galvanized iron primer for all galvanized
surfaces.  All surfaces must be thoroughly cleaned before painting.  Review system color
coding prior to painting with the Owner's Representative or Architect.

C. All items installed after finished painting is completed and any damaged factory finish paint on
equipment furnished under this contract must be touched up by the Contractor responsible for
same.

D. Include painting for patchwork with color to match adjacent surfaces.  Where color cannot be
adequately matched, paint entire surface.  Provide one (1) coat of primer and two (2) finish
coats or as called for in the Specifications.

E. All primers and paint used in the interior of the building shall comply with the maximum Volatile
Organic Compound (VOC) limits called for in the current version of U.S. Green Building Council
LEED Credits EQ 4.1 and EQ 4.2.

F. Refer to Division 9 - Finishes, for additional information.
1.15 CONCEALMENT

A. Conceal all contract work above ceilings and in walls, below slabs, and elsewhere throughout
building.  If concealment is impossible or impractical, notify Owner's Representative before
starting that part of the work and install only after their review.  In areas with no ceilings, install
only after Owner's Representative reviews and comments on arrangement and appearance.

1.16 CHASES
A. New Construction:

1. Certain chases, recesses, openings, shafts, and wall pockets will be provided as part of
General Construction Trade.  Mechanical and Electrical trades shall provide all other
openings required for their contract work.

2. Check Architectural and Structural Design and Shop Drawings to verify correct size and
location for all openings, recesses and chases in general building construction work.

3. Assume responsibility for correct and final location and size of such openings.
4. Rectify improperly sized, improperly located or omitted chases or openings due to faulty or

late information or failure to check final location.
5. Provide 18 gauge galvanized sleeves and inserts.  Extend all sleeves 2 inch (50.8 mm).

above finished floor.  Set sleeves and inserts in place ahead of new construction, securely
fastened during concrete pouring.  Correct, by drilling, omitted or improperly located
sleeves.  Assume responsibility for all work and equipment damaged during course of
drilling.  Firestop all unused sleeves.

6. Provide angle iron frame where openings are required for contract work, unless provided
by General Construction trade.

1.17 PENETRATION FIRESTOPPING
A. Refer to Division 07 for project-wide fire stopping information.

1.18 NON-RATED WALL PENETRATIONS
A. Each trade shall be responsible for sealing wall penetrations related to their installed work,

including but not limited to ductwork, piping, conduits, etc.  See individual specification sections
for requirements.
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1.19 SUPPORTS
A. Provide required supports, beams, angles, hangers, rods, bases, braces, and other items to

properly support contract work.  Modify studs, add studs, add framing, or otherwise reinforce
studs in metal stud walls and partitions as required to suit contract work.  If necessary, in stud
walls, provide special supports from floor to structure above.

B. For precast panels/planks and metal decks, support mechanical/electrical work as determined
by manufacturer and the Engineer.  Provide heavy gauge steel mounting plates for mounting
contract work.  Mounting plates shall span two or more studs.  Size, gauge, and strength of
mounting plates shall be sufficient for equipment size, weight, and desired rigidity.

C. For finished areas without a finished ceiling system such as classrooms, offices, conference
rooms, etc., where decking and structure is exposed, and ductwork/piping/conduit is exposed:
 All mounting brackets, channel support systems and mounting hardware for ductwork, piping,
lighting, etc. shall be concealed and approved by the Architect/Engineer prior to the installation.
 AirCraft cable style hanging for ductwork is required.  It is recommended that room mockups
be done and receive Architect/Engineer approval prior to proceeding with installation.

D. Equipment, piping, conduit, raceway, etc. supports shall be installed to minimize the generation
and transmission of vibration.

E. Materials and equipment shall be solely supported by the building structure and connected
framing.  Gypboard, ceilings, other finishes, etc. shall not be used for support of materials and
equipment.

1.20 ACCESS PANELS
A. Provide access panels for required access to respective trade's work.  Location and size shall

be the responsibility of each trade.  Access panels provided for equipment shall provide an
opening not smaller than 22 inch (558.8 mm). by 22 in.  Panels shall be capable of opening a
minimum of 90 degrees.  Bear cost of construction changes necessary due to improper
information or failure to provide proper information in ample time.  Access panels over 324
square inches shall have two cam locks.  Provide proper frame and door type for various wall or
ceiling finishes.  Access panels shall be equal to "Milcor" as manufactured by Inland Steel
Products Co., Milwaukee, Wisconsin.  Provide General Construction trade with a set of
architectural plans with size and locations of access panels.

1.21 CONCRETE BASES
A. Provide concrete bases for all floor mounted equipment.  Provide 3,000 lb. concrete, chamfer

edges, trowel finish, and securely bond to floor by roughening slab and coating with cement
grout.  Bases 4 inch (101.6 mm). high (unless otherwise indicated); shape and size to
accommodate equipment.  Provide anchor bolts in equipment bases for all equipment provided
for the project, whether mounted on new concrete bases or existing concrete bases.

1.22 HVAC EQUIPMENT CONNECTIONS
A. Contractor is responsible for draining, filling, venting, chemically treating and restarting any

systems which are affected by work shown on the Contract Documents unless specifically
noted otherwise.

B. Provide final condensate, hot water, glycol, chilled and condenser water, drain connections to
all equipment as required by the equipment.  Provide final connections, including domestic
water piping, wiring, controls, and devices from equipment to outlets left by other trades.
 Provide equipment waste, drip, overflow and drain connections extended to floor drains.

C. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping
accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, insulation,
sheet metal work, controls, dampers, as required.

1.23 PLUMBING EQUIPMENT CONNECTIONS
A. Contractor is responsible for draining, filling, venting, chemically treating and restarting any

systems which are affected by work shown on the Contract Documents unless specifically
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noted otherwise.
B. Provide roughing and final water, waste, vent, gas, air connections to all equipment.  Provide

loose key stops, sanitary "P" traps, tailpiece, adapters, gas or air cocks, and all necessary
piping and fittings from roughing point to equipment.  Provide installation of sinks, faucets,
traps, tailpiece furnished by others.  Provide cold water line with gate valve and backflow
prevention device at locations called for.  Provide continuation of piping and connection to
equipment that is furnished by others.  Provide relief valve discharge piping from equipment
relief valves.

C. Provide valved water outlet adjacent to equipment requiring same.  Provide equipment type
floor drains, or drain hubs, adjacent to equipment.

D. Install controls and devices furnished by others.
E. Refer to Contract Documents for roughing schedules, and equipment and lists indicating scope

of connections required.
F. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping

accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, as required.
1.24 ELECTRICAL EQUIPMENT CONNECTIONS

A. Provide complete power connections to all electrical equipment.  Provide control connections to
equipment.  Heavy duty NEC rated disconnect ahead of each piece of equipment.  Ground all
equipment in accordance with NEC.

B. Provide for Owner furnished and Contractor furnished equipment all power wiring, electric
equipment, control wiring, switches, lights, receptacles, and connections as required.

1.25 STORAGE AND PROTECTION OF MATERIALS AND EQUIPMENT
A. Store Materials on dry base, at least 6 inch (152.4 mm). aboveground or floor.  Store so as not

to interfere with other work or obstruct access to buildings or facilities.  Provide
waterproof/windproof covering.  Remove and provide special storage for items subject to
moisture damage.  Protect against theft or damage from any cause.  Replace items stolen or
damaged, at no cost to Owner.

B. Refer to Division 01 for additional information.
1.26 FREEZING AND WATER DAMAGE

A. Take all necessary precautions with equipment, systems and building to prevent damage due
to freezing and/or water damage.  Repair or replace, at no change in contract, any such
damage to equipment, systems, and building.  Perform first seasons winterizing in presence of
Owner's operating staff.

1.27 OWNER INSTRUCTIONS
A. Before final acceptance of the work, furnish necessary skilled labor to operate all systems by

seasons.  Instruct designated person on proper operation, and care of systems/equipment.
 Repeat instructions, if necessary.  Obtain written acknowledgement from person instructed
prior to final payment.  Contractor is fully responsible for system until final acceptance, even
though operated by Owner's personnel, unless otherwise agreed in writing.  List under clear
plastic, operating, maintenance, and starting precautions procedures to be followed by Owner
for operating systems and equipment.

1.28 OPERATION AND MAINTENANCE MANUALS
A. Submit by email (preferred) or digital media, thru the normal project submittal process.  Include

a copy of each final approved Shop Drawing, wiring diagrams, piping diagrams, spare parts
lists, final testing and balancing report, as-built drawings and manufacturer's instructions.
 Include typewritten instructions, describing equipment, starting/operating procedures,
emergency operating instructions, summer-winter changeover, freeze protection, precautions
and recommended maintenance procedures.  Include name, address, and telephone number of
installing contractor and of supplier manufacturer Representative and service agency for all
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major equipment items.  Provide a table of contents page and dividers based upon specification
section numbers.  Submit in a compiled and bookmarked PDF format as outlined below.  Each
item listed in the table of contents shall include a hyperlink to the associated section of the
O&M Manual, in addition to the bookmarking.

B. Provide content for Operation and Maintenance Manuals as specified in individual Specification
Sections, and as reviewed and approved at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.
1. Engineer will comment on whether content of operation and maintenance submittals is

acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.
C. Submit Operation and Maintenance Manuals in the following format:

1. Submit by uploading to web-based project software site, or by email to Architect, as a
formal project submittal in conformance with the project specific submittal procedures.
 Enable reviewer comments on draft submittals.

2. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable file
size.

3. File Names and Bookmarks: Bookmark individual documents based on file names. Name
document files to correspond to system, subsystem, and equipment names used in the
table of contents. Group documents for each system and subsystem into individual
composite bookmarked files, then create composite manual, so that resulting bookmarks
reflect the system, subsystem, and equipment names in a readily navigated file tree.
Configure electronic manual to display bookmark panel on opening file.

D. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
Owner training.  Engineer will comment on whether general scope and content of manual are
acceptable.

E. Final Manual Submittal: Submit O&M manual in final form prior to requesting inspection for
Substantial Completion and at least 2 weeks before commencing Owner training.  Engineer  will
return copy with review comments.
1. Correct or revise O&M manual to comply with Engineer's comments.  Submit copies of

each corrected manual within 2 weeks of receipt of Engineer's comments.
F. Refer to Division 01 for additional requirements.

1.29 RECORD DRAWINGS
A. The Contractor shall obtain at his expense one (1) set of construction Contract Drawings,

(including non-reproduction black and white prints or electronic files) for the purpose of
recording as-built conditions.

B. The Contractor shall perform all survey work required for the location and construction of the
work and to record information necessary for completion of the record drawings.  Record
drawings shall show the actual location of the constructed facilities in the same manner as was
shown on the bid drawings.  All elevations and dimensions shown on the drawings shall be
verified or corrected so as to provide a complete and accurate record of the facilities as
constructed.

C. It shall be the responsibility of the Contractor to mark EACH sheet of the contract documents in
red and to record thereon in a legible manner, any and all approved field changes and
conditions as they occur.  A complete file of approved field sketches, diagrams, and other
changes shall also be maintained.  At completion of the work, the complete set of red marked
contract documents, plus all approved field sketches and diagrams shall be submitted to the
engineer and used in preparation of the record drawings.

D. A complete set of red marked contract drawings shall be submitted, at one time, as the
"Record" set.  If there are no changes to a specific drawing, the contractor shall indicate "NO
CHANGES" on that drawing.  ALL drawings shall be included in the "Record" set.
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E. The complete set of red marked Contract Documents or electronic files shall be certified by the
Contractor as reflecting record conditions and submitted to the engineer for review.

F. The Contractor shall have the marked up set scanned, if they are not already electronic files,
and then submit them to the Engineer as the "Record Set".

G. Refer to Division 01 for additional requirements.
1.30 FINAL INSPECTION

A. Upon completion of all Engineering Site Observation list items, the Contractor shall provide a
copy of the Engineering Site Observation Report back to the Engineer with each items noted as
completed or the current status of the item.

1.31 COMMISSIONING
A. Refer to General Commissioning Requirements in Division 01 for additional requirements.

1.32 TEMPORARY HEATING AND COOLING
A. Refer to the General Conditions of the Contract for Construction and Supplemental General

Conditions.
1.33 TEMPORARY FACILITIES

A. Refer to the Division 01 Sections, General Conditions and Supplemental General Conditions.
1.34 TEMPORARY LIGHT AND POWER

A. Refer to the Division 01 Sections, General Conditions and Supplemental General Conditions.
1.35 CLEANING

A. It is the Contractor's responsibility to keep clean all equipment and fixtures provided under this
contract for the duration of the project.  Each trade shall keep the premises free from an
accumulation of waste material or rubbish caused by his operations.  The facilities require an
environment of extreme cleanliness, and it is the Contractor's responsibility to adhere to the
strict regulations regarding procedures on the existing premises.  After all tests are made and
installations completed satisfactorily:
1. Thoroughly clean entire installation, both exposed surfaces and interiors.
2. Remove all debris caused by work.
3. Remove tools, surplus, materials, when work is finally accepted.

1.36 TRANSFER OF ELECTRONIC FILES
A. M/E Engineering, P.C. will provide electronic files for the Contractor's use in the preparation of

sheet metal shop drawings, coordination drawings, or record drawings related to the project,
subject to the following terms and conditions:
1. The Contractor shall submit a formal request for electronic drawing files on the M/E

Engineering, P.C. website, by utilizing the following website link:
 http://www.meengineering.com/contact-pages/contractor-request

2. M/E Engineering, P.C. makes no representation as to the compatibility of these files with
the Contractor's hardware or the Contractor's software beyond the specific release of the
referenced specifications.

3. M/E Engineering can only provide CAD files of M/E/P/FP drawing levels for which we are
the Engineer of Record.  CAD files of Architectural backgrounds, reflected ceiling plans,
structural plans, etc. must be obtained separately from the Architect of Record.

4. Data contained on these electronic files is part of M/E Engineering, P.C.'s instruments of
service shall not be used by the Contractor or anyone else receiving data through or from
the Contractor for any purpose other than as convenience in the preparation of shop
drawings for the referenced project.  Any other use or reuse by the Contractor or by others
will be at the Contractor's sole risk and without liability or legal exposure to M/E
Engineering, P.C.  The Contractor agrees to make no claim and hereby waive, to the
fullest extent permitted by law, any claim or cause of action of any nature against M/E
Engineering, P.C., its officers, directors, employees, agents or sub-consultants which may
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arise out of or in connection with the Contractor's use of the electronic files.
5. Furthermore, the Contractor shall, to the fullest extent permitted by law, indemnify and

hold harmless, M/E Engineering, P.C. from all claims, damages, losses and expenses,
including attorney's fees arising out of or resulting from the Contractor's use of these
electronic files.

6. These electronic files are not contract documents.  Significant difference may arise
between these electronic files and corresponding hard copy contract documents due to
addenda, change orders or other revisions.  M/E Engineering, P.C. makes no
representation regarding the accuracy or completeness of the electronic files the
Contractor receives.  In the event that a conflict arises between the signed contract
documents prepared by M/E Engineering, P.C. and electronic files, the signed contract
documents shall govern.  The Contractor is responsible for determining if any conflicts
exist.  By the Contractor's use of these electronic files the Contractor is not relieved of the
Contractor's duty to comply with the contract documents, including and without limitation,
the need to check, confirm and coordinate all dimensions and details, take field
measurements, field verify conditions and coordinate the Contractor's work with that of
other contractors for the project.

END OF SECTION  22 05 00
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SECTION 22 05 23
VALVES

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Document.

1.02 SUBMITTALS
A. Submit manufacturer's data in accordance with Basic Mechanical and Electrical Requirements.

 Obtain approval prior to ordering material.
B. Provide submittals for all items specified under Part 2 of this section.

PART 2 - PRODUCTS
2.01 VALVES - GENERAL

A. Valves shall have following requirements:
1. Working pressure stamped or cast on bodies.
2. Stem packing serviceable without removing valve from line.
3. All items here-in used to convey water for potable use shall be lead free in accordance

with NSF Standard, Standard 61, Section 9 - Standard for Drinking Water and Lavatory
Faucets and NSF Standard 372 - Maximum Lead Requirements.  Compliance shall be via
third party testing and certification.

B. Acceptable Manufacturers:
1. Thermostatic Balance Valves: Caleffi, Bell & Gossett, ThermOmegaTech
2. Ball Valves:  Apollo, Hammond, Milwaukee, Nibco, Red White, Watts.
3. Check Valves:  Hammond, Milwaukee, Nibco, Red White, Stockham, Watts.
4. To establish a standard of quality and identify features, certain manufacturer's numbers

are given in the following paragraphs.
2.02 DOMESTIC WATER VALVES

A. Check Valves:
1. 2 in. and Smaller:  Lead-free swing check with silicone bronze body, bonnet and trim,

PTFE disc seat and stainless steel seat disc washer, 200 psi working pressure, Nibco T-
413-Y-LF (threaded) or Nibco's S-413-Y-LF (solder).

B. Ball Valves:
1. 2 in. and Smaller:  American-made, lead-free, bronze 2-piece body, chrome-plated lead-

free brass ball,  lead-free brass stem, full port, teflon seats and stem packing, separate
packing and handle nut, blow out proof stem extended for insulation, vinyl insulator for
handle, 600 WOG, 150 SWP:  Watts #LFB-6080G2 (threaded ends) or Watts #LFB-
6081G2 (sweat ends).

C. Thermostatic Balance Valves:
1. 2 in. and Smaller:  Lead-free, DZR low-lead brass body, threaded or solder ends, rated for

230 psi; ABS temperature adjustment dial, range of 95F - 140F, include optional check
valve, and pre-formed insulation to permit access for balancing and readout; Caleffi 1161
Series.

2. 2 in. and Smaller: stainless steel, rated for 200 PSIG working pressure and 250°F max.
temperature, have a fixed, non-adjustable (tamper proof) temperature setpoint;
temperature setpoints range from 80°F to 170°F in 5°F increments. The valve shall have a
temperature accuracy of ±3.0°F, and shall have a wax thermostatic element.
ThermOmegaTech CircutSolver Series.

D. Valves for Gauges and Instruments:
1. 1/2 in. Size:  Brass bar stock for 1000 psi and 300°F; Trerice No. 735 needle valve.

E. Hose Thread Drain Valves:
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1. Ball valve, bronze body, hardened chrome ball with hose thread end, cap and chain;
Watts #LFFBV/FBVS-3C-CC.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Provide all shutoff, check, balancing and other type valves as indicated, as required by Code
and as required for proper system maintenance, isolation and safety.  Provide at major building
and systems sections.  Provide shutoff valves on all branch lines serving two fixtures or more,
at all equipment, fixtures, before and after automatic control valves, and at future connections.

B. Locate valves for easy access and provide separate support where necessary.  Install valves
with stems at or above the horizontal position.  Install swing check valves in horizontal position
with hinge pin level.

C. Provide drain valves with hose thread connections on all equipment.  Provide hose thread drain
valves at all low points to enable complete drainage of all piping systems including, water
mains, branches, at base of vertical risers and at strainers.

D. Inspect valves for proper operation before installation.  Install underground valve boxes
vertically over each valve.  Adjust top of box to proper grade.  Immediately backfill with crushed
stone and carefully tamp into place.   Unless otherwise noted, leave in the open position.

3.02 DOMESTIC WATER SYSTEM
A. Install balance valves in each hot water circulation branch and where noted.

END OF SECTION  22 05 23
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SECTION 22 05 53
PLUMBING IDENTIFICATION

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services as required for the complete installation
designed in Contract Documents.

1.02 QUALIFICATIONS
A. All identification devices shall comply with ANSI A13.1 for lettering size, length of color field,

colors, and viewing angles.
1.03 SUBMITTALS

A. Submit manufacturer's technical product data and installation instructions for each identification
material and device.  Submit valve schedule for each piping system typewritten on an 8-1/2 in.
x 11 in. paper (minimum), indicating valve number, location and valve function.  Submit
schedule of pipe, equipment and name identification for review before stenciling or labeling.

1.04 MAKES
A. Allen Systems, Inc., Brady (W.H.) Co.; Signmark Div., Industrial Safety Supply Co., Inc., Seton

Name Plate Corp.
PART 2 - PRODUCTS
2.01 GENERAL

A. Provide manufacturer's standard products of categories and types required for each
application.  In cases where there is more than one type specified for an application, selection
is installer's option, but provide single selection for each product category.

B. All adhesives used for labels in the interior of the building shall comply with the maximum
Volatile Organic Compound (VOC) limits as called for in the current version of U.S. Green
Building Council LEED Credits EQ 4.1 and EQ 4.2.

2.02 PIPING IDENTIFICATION
A. Identification Types:

1. Pressure Sensitive Type:  Provide manufacturer's standard pre-printed, permanent
adhesive, color coded, pressure sensitive vinyl pipe markers complying with ANSI A13.1.
 Provide a 360° wrap of flow arrow tape at each end of pipe label.

B. Lettering:
1. Piping labeling shall conform to the following list:



PIPE FUNCTION



IDENTIFICATION
Cold Water DOMESTIC COLD WATER
Hot Water DOMESTIC HOT WATER

Hot Water Recirculating DOMESTIC HOT WATER
RECIRCULATING

Sanitary Waste SANITARY WASTE
Storm STORM
Vent VENT

Pump Discharge PUMP DISCHARGE

2.03 VALVE IDENTIFICATION
A. Valve Tags:

1. Standard brass valve tags, 2 in. diameter with 1/2 in. high black-filled numerals.  Attach to
valve with brass jack chain and "S" hook.  Identify between heating and plumbing services
with 1/4 in. letters above the valve number.
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2. Acceptable Manufacturers: Seton Style No. M4507, or approved equal.
B. Valve Chart:

1. Provide valve chart for all valves provided as a part of this project.  Frame and place
under clear glass.  Mount in Mechanical Room.

2.04 ABOVE CEILING EQUIPMENT LOCATOR
A. 3/4 in. diameter adhesive stickers placed on ceiling grid and color-coded.
B. The color for all plumbing valves shall be BLUE.

PART 3 - EXECUTION
3.01 GENERAL

A. Provide valve tags for all valves provided on project.
B. Provide equipment tags for all equipment provided on project.
C. Provide piping identification with directional flow arrows for all piping on project, maximum

intervals of 20'-0".  For piping installed through rooms, provide at least one (1) pipe label in
each room, for each pipe function.

END OF SECTION  22 05 53
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SECTION 22 05 80
EXCAVATION AND BACKFILL

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).

1.02 WORK INCLUDED
A. Provide labor, materials, equipment, and services to perform operations required for the

complete installation and related work as required in the Contract Documents.
1.03 SUBMITTALS

A. Not required.
1.04 CODES

A. Comply with local, state, and federal codes, regulations, and laws affecting work of this section.
PART 2 - PRODUCTS
2.01 MATERIALS

A. Cushion Sand:  Clean, coarse, and free of organic matter, conforming to New York State DOT
Item No. 703.06.

B. Crushed Stone:  Crushed stone, graded, free of organic materials, No. 1 to No. 4 size.
 Conforming to New York State DOT Item No. 703-0201.

C. Gravel Fill:  Well-graded natural inorganic sand and gravel conforming to New York State DOT
Item No. 703-0202.

D. Ordinary Fill:  Well-graded, natural soil, meeting the following requirements:
1. Free of organic and other compressible materials, debris and frozen materials, and of

stones larger than 4 in. maximum dimension.
2. Be of such nature and character that it can be compacted to the specified densities.
3. Free of highly plastic clays, of materials subject to decay, decomposition, or dissolution,

and of cinders, ash and other corrosive materials.
4. Maximum dry density of not less than 115 lbs. per cu. ft.
5. Material from excavation on the site may be used as ordinary fill if it meets the above

requirements.
PART 3 - EXECUTION
3.01 PREPARATORY WORK, SCHEDULING SHUTDOWNS, AND TEMPORARY WORK

A. Build lines to grade and elevations shown.  Provide stakes, grade boards, cleats, nails, and
instruments.  Locate and stake each new run for its entire length.  Verify elevations given.  Start
excavation at low point.  Notify Engineer of elevation discrepancies.  Protect marks and
stations.  Before starting excavation work, coordinate with and furnish schedule of work to
Owner's Representative and other trades.  Provide and maintain temporary walks and bridges
over excavations where underground utility lines, sewers, water lines, etc., cross access roads,
walks, and streets.  Make necessary arrangement with authorities having jurisdiction.

3.02 PROTECTION
A. Provide bracing, shoring, sheathing and other work for protection of personnel, the contract

work, excavations, trees, shrubs, existing structures, and surrounding properties.  Provide and
maintain barricades, warning signs, flags, and lights for the protection of work, workmen, public,
and property.  Plank walks, pavements, and curbs to be crossed by equipment.  Protect
adjacent property, fences, trees, shrubs, roads, curbs, sidewalks, manholes, hydrants, and
other items.
1. Restore, repair or replace any items damaged or destroyed to a condition equal to that

existing before such damage occurred.
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B. The use of equipment with metal tracks over paved areas is not permitted unless the pavement
is protected with methods as approved by the Owner's Representative.

C. Saw cut floor slabs perpendicular to surface and parallel with/perpendicular to walls.  Replace
slabs and adjacent surfaces damaged by excavation operations with materials equal to
adjacent existing materials.

3.03 CUTTING AND PATCHING
A. Prior to starting work, obtain necessary permits and pay all costs and fees.  Cut paved areas,

perpendicular to surface and in straight saw-cut lines.  Replace pavements, roadways, streets,
blacktop areas and walks damaged by excavating operations with materials equal to adjacent
pavements.

3.04 EXCAVATION
A. Provide for buried work in contract both inside and outside of building.  Excavate to proper

depth and width for installation work and comply with rules set forth by New York State
Department of Labor.  Remove materials including masonry work, rubble, earth, brickwork,
concrete, sand, debris, abandoned pipe lines, drains, sewers, rocks, boulders, and concrete, all
of which is considered "earth excavation".  Provide for legal disposition of excess excavated
materials.  Make allowance for gravel fill, sand bases, form work, floor slabs, manholes, anchor
and thrust blocks, sheet piling, drainage pumps, and work space.  Start excavation at rough
grade and provide form work and sheet piling where required.

B. Trench Excavation:
1. By open cut, to proper depth and grade no wider than required for placement of work and

not more than 100 ft. in advance of utility being installed.
2. Should trench bottom be wet, unstable or otherwise incapable of supporting the contract

work, immediately report the condition to the Owner's Representative.  Should it be
deemed unsuitable, excavate to depth as directed and backfill with gravel to trench depth,
or provide concrete cradling.

3. Should rock be encountered, excavate 6 in. deeper and fill space between trench bottom
and pipe with coarse sand, well compacted to form a firm pipe bed.

C. Shoring, Bracing, Sheathing:
1. In addition to governing codes, protect sides of excavations with shoring, bracing and

sheathing to prevent sliding or caving of banks and to protect adjacent structures.
 Remove as backfill is placed.

2. Provide at locations adjacent to existing manholes, hydrants, and similar items.
D. General Excavation:

1. As required for all buried work.  This shall include, but not be limited to, piping, tanks,
ductbanks, conduits, footings, manholes, anchors, concrete pads, thrust blocks, fixture
bases, and other work in contract.

3.05 BACKFILL
A. Bedding:

1. Around piping with cushion sand from 6 in. below to 8 in. above.  Apply by hand and
compact under and at sides by mechanical means.

2. Piping, jackets and sand bed must be inspected and tested prior to backfill of any nature.
 Provide necessary anchors, thrust blocks, for testing.

B. Remainder of Trench:
1. Backfill remainder of trench in 12 in. layers, with ordinary fill materials, except as

otherwise specified.  Do not use frozen material.  Remove boulders, stones, broken rock,
wood, bricks, blocks, and debris from fill materials before backfill operation.

C. Compaction Requirements:
1. Compaction to not less than 95% density compared to maximum laboratory tests by

weight, per modified ASTM D1557-64T, latest editions, Method "A" under slab on grade,
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roadways, drives, and other paved areas and 85% for general grading.
3.06 REMOVAL OF WATER

A. Provide pumps, hoses, pipe, labor and fuel, necessary to keep excavations free of water
accumulation.  Maintain and operate equipment.  Discharge water in manner not to interfere
with any trade's work, undermine or disturb adjacent structures or properties.  Grade to prevent
surface water from flowing into all excavations and trenches.  Do not discharge dirt, backfill or
debris into sanitary or storm drainage systems.

3.07 FLOOR SLABS
A. Upon completion of backfilling, drill and grout steel dowels into existing slab, place steel rebar

and pour concrete slab the same thickness as the existing slab.  All work shall be performed by
workmen skilled in the appropriate trade in accordance with the requirements of the Architect.

B. New slab shall be finished smooth and flush with existing slab.
3.08 RESTORATION

A. On completion of the work, clean the entire site, remove surplus earth, large stones and debris
and legally dispose to an off-site location.  Remove tools and equipment and leave the entire
area in a neat condition.

END OF SECTION  22 05 80
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SECTION 22 07 00
INSULATION

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.02 SUBMITTAL
A. Shall include product description, manufacturer's installation instructions, types and

recommended thicknesses for each application, and location of materials.
PART 2 - PRODUCTS
2.01 GENERAL

A. Insulation, jackets, adhesive, and coatings shall comply with the following:
1. Treatment of jackets or facing for flame and smoke safety must be permanent. Water-

soluble treatments not permitted.
2. Insulation, including jackets, finishes and adhesives on the exterior surfaces of pipes and

equipment, shall have a flame spread rating of 25 or less and a smoke developed rating of
50 or less.

3. Asbestos or asbestos bearing materials are prohibited.
4. 2020 Energy Conservation Code of New York State
5. All adhesives and sealants used for insulation in the interior of the building shall comply

with the maximum Volatile Organic Compound (VOC) limits as called for in the current
version of U.S. Green Building Council LEED Credits EQ E4.1 and EQ E4.2.

6. Provide materials which are the standard products of manufacturers regularly engaged in
the manufacture of such products and that essentially duplicate items that have been in
satisfactory use for at least two (2) years prior to bid opening.  Provide insulation systems
in accordance with the approved MICA or NAIMA Insulation Standards.

7. Insulation shall be clearly marked with manufacturer's name, identification of installed
thermal resistance (R) value, out-of-package R value, flame spread and smoke developed
indexes in accordance with Energy Code requirements.

2.02 REFERENCE STANDARDS
A. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2020.
B. ASTM F1249 - Standard Test Method for Water Vapor Transmission Rate Through Plastic Film

and Sheeting Using a Modulated Infrared Sensor; 2020.
2.03 ACCEPTABLE MANUFACTURERS

A. Fiberglass:  Knauf, Johns Manville, Owen-Corning, Certainteed
2.04 PIPE INSULATION (RIGID FIBERGLASS TYPE)

A. Product meeting ASTM C 547, ASTM C 585, and ASTM C 795; rigid, molded, noncombustible.
B. 'K' Value:  ASTM C 335, 0.23 at 75°F mean temperature.  Maximum Service Temperature:

 1000°F.
C. Vapor Retarder Jacket:  ASJ/SSL conforming to ASTM C 1136 Type I, secured with self-sealing

longitudinal laps and butt strips.
D. Field-Applied PVC Fitting Covers with Flexible Fiberglass Insulation:  Proto Corporation 25/50

or Indoor/Outdoor, UV-resistant fittings, jacketing and accessories, white or colored.  Fitting
cover system shall consist of pre-molded, high-impact PVC materials with blanket type
fiberglass wrap inserts.  Blanket fiberglass wrap inserts shall have a thermal conductivity ('K') of
0.26 at 75°F mean temperature.  Closures shall be stainless steel tacks, matching PVC tape, or
PVC adhesive per manufacturer's recommendations.
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2.05 FIRE RATED INSULATION
A. Wrap shall be fully tested against external fires (ASTM E 119/UL263), through penetration

insulated piping fires (ASTM 814/UL1479), wall fires (ASTM E 119), and surface burning
(ASTM E 84/UL723).  Wrap for engine exhaust applications shall use two layers of 1-1/2 in.
wrap.  The interior layer shall be applied with a butt joint.  The second layer shall be offset a
minimum of six inches from the initial layer, with an overlap of three inches and the insulated
pipe is banded with stainless steel straps.

B. Acceptable Manufacturers:  John Mansville Firetemp Wrap, Certainteed FlameChek or
approved equal.

2.06 FIELD-APPLIED JACKETS
A. Piping:

1. PVC Pipe Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; 25 or less flame
spread rating/50 or less smoke developed rating, roll stock ready for shop or field cutting
and forming.  Adhesive:  As recommended by insulation material manufacturer.  PVC
Jacket Color:  White.

2.07 COATINGS, MASTICS, ADHESIVES AND SEALANTS
A. Vapor Barrier Coatings:  Used in conjunction with reinforcing mesh to coat insulation on below

ambient services temperatures.  Permeance shall be no greater than 0.08 perms at 45 mils dry
as tested by ASTM F1249.  Foster 30-65 Vapor Fas; Childers CP-34, or approved equal.

B. Lagging Adhesives:  Used in conjunction with canvas or glass lagging cloth to protect
equipment/piping indoors.  Foster 30-36 Sealfas; Childers CP-50AMV1 Chil Seal, or approved
equal.

C. Weather Barrier Mastic:  Used outdoors to protect above ambient insulation from weather.
 Foster 46-50 Weatherite; Childers CP-10 Vi Cryl, or approved equal.

D. Fiberglass Adhesive:  Used bond low density fibrous insulation to metal surfaces.  Shall meet
ASTM C916 Type II.  Foster 85-60; Childers CP-127, or approved equal.

2.08 PIPE SUPPORT INSULATION INSERTS
A. 20 lbs./cu. ft. molded fiberglass, for -120°F to +450°F service temperature, non-combustible,

0.30 thermal conductivity (k), same thickness as pipe insulation.
B. Acceptable Manufacturers:  Hamfab "H" Block, or approved equal.

2.09 MATERIALS AND SCHEDULES
A. See Exhibits at the end of this section.

PART 3 - EXECUTION
3.01 GENERAL REQUIREMENTS

A. All materials shall be installed by skilled labor regularly engaged in this type of work.  All
materials shall be installed in strict accordance with manufacturer's recommendations, building
codes, and industry standards.

B. Locate insulation and cover seams in the least visible location.  All surface finishes shall be
extended in such a manner as to protect all raw edges, ends and surfaces of insulation.  No
glass fibers shall be exposed to the air.

C. All pipe insulation shall be continuous through hangers, sleeves, walls, ceiling, floor, or roof
openings, unless not allowed by fire stop system.  Refer to Sections 220500, "Basic Plumbing
Requirements" and 221010, "Piping Systems and Accessories" for firestop systems.

D. Provide thermal insulation on clean, dry surfaces and after piping and equipment (as
applicable) have been tested.  Do not cover pipe joints with insulation until required tests are
completed.

E. All cold surfaces that may "sweat" must be insulated.  Vapor barrier must be maintained;
insulation shall be applied with a continuous, unbroken moisture and vapor seal.  All hangers,
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supports, anchors, or other projections that are secured to cold surfaces shall be insulated and
vapor sealed to prevent condensation.  Cover valves, fittings and similar items in each piping
system with insulation as applied to adjoining pipe run.  Extra care must be taken on piping
appurtenances to insure a tight fit to the piping system.  For piping systems with fluid
temperatures below ambient, all vapor retarder jacket (ASJ) seams must be coated with vapor
barrier coating.  All associated elbows, fittings, valves, etc. must be coated with vapor barrier
coating and reinforcing mesh to prevent moisture ingress.  Valve extension stems require
Elastomeric insulation that is tight fitting to the adjoining fiberglass system insulation.  Pumps,
strainers, drain valves, etc. must be totally encapsulated with Elastomeric insulation.

F. Items such as manholes, handholds, clean-outs, plugged connections, pet cocks, air vents,
ASME stamp, and manufacturers' nameplates, may be left un-insulated unless omitting
insulation would cause a condensation problem.  When such is the case, appropriate tagging
shall be provided to identify the presence of these items.  Provide neatly beveled edges at
interruptions of insulation.

G. Provide protective insulation as required to prevent personal injury.
H. All pipes shall be individually insulated.
I. If any insulation material becomes wet because of transit or job site exposure to moisture or

water, the contractor shall not install such material, and shall remove it from the job site.
J. All exposed surfaces shall be white, unless noted otherwise.

3.02 PIPE INSULATION
A. Insulate piping systems including fittings, valves, flanges, unions, strainers, and other

attachments installed in piping system, whether exposed or concealed .
B. Insulation installed on piping operating below ambient temperatures must have a continuous

vapor retarder.  All joints, seams and fittings must be sealed.  Insulation shall be continuous
through hangers on all water piping and storm water piping.

C. Hanger Shields:  Refer to Section 221010 "Piping Systems and Accessories".
D. Hanger shields shall be installed between hangers or supports and the piping insulation.  Rigid

insulation inserts shall be installed as required between the pipe and the insulation shields.
 Inserts shall be of equal thickness to the adjacent insulation and shall be vapor sealed as
required.
1. Pre-Insulated Type:  Butt insulation to hanger shields and apply a wet coat of vapor barrier

cement to the joints and seal with 3 in. wide vapor barrier tape.
2. Field Insulated Type:  Provide Hamfab Co. "H" blocks per manufacturers recommended

spacing between pipe and shield.
3. Tape shields to insulation.

E. Joints in section pipe covering made as follows:
1. All ends must be firmly butted and secured with appropriate butt-strip material. On high-

temperature piping, double layering with staggered joints may be appropriate.  When
double layering, the inner layer should not be jacketed.

2. Standard:  Longitudinal laps and butt joint sealing strips cemented with white vapor barrier
coating, or factory supplied pressure sensitive adhesive lap seal.

3. Vapor Barrier:  For cold services, Longitudinal laps and 4 in. vapor barrier strip at butt
joints shall be sealed with white vapor barrier coating.  Seal ends of pipe insulation at
valves, flanges, and fittings with white vapor barrier coating.

F. Fittings, Valves and Flanges:
1. Domestic Hot and Cold Water:  Premolded fitting insulation of the same material and

thickness as the adjacent pipe insulation.
2. White PVC jacketing, with continuous solvent weld of all seams.  Tape all fittings.

G. Apply PVC jacket where indicated, with 1 in. overlap at longitudinal seams and end joints.  Seal
with manufacturers recommended adhesive.
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H. Piping in exterior walls, spaces, overhangs, attics, or where subject to freezing:  Insulate pipe
with double the thickness called for.  Piping in wall chases:  In addition to the above, pack
chase with loose glass fiber insulation.

I. Provide insulation on exposed hot and cold plumbing piping to within 18 in. of fixture or
equipment connection.

J. Insulate exposed domestic water and waste piping for plumbing fixtures designated for use by
the handicapped.

3.03 EXHIBIT "I" - PIPE INSULATION MATERIALS



SERVICE



INSULATION
MATERIAL



THICKNESS



REMARKS

Domestic cold water Glass fiber

1-1/2 in. and larger:  1 in.

1-1/4 in. and smaller:  1
in.

Domestic hot,
tempered and
circulation water
(105°F - 140°F)

Glass fiber

1-1/2 in. and larger:  1-1/2
in.

1-1/4 in. and smaller:  1
in.

AC unit drains,
overflows and indirect
waste piping
associated with any
HVAC equipment

Glass fiber All sizes:  1/2 in. Not required for exposed
PVC drains

Storm and secondary
storm water Glass fiber All sizes:  1 in.

Insulate body of drain and
storm water piping,
horizontal and vertical,
down to connection below
ground floor slab or in
crawl space  

Sanitary and waste Glass fiber All sizes:  1/2 in.

END OF SECTION  22 07 00
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SECTION 22 10 10
PIPING SYSTEMS AND ACCESSORIES

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.02 SUBMITTALS
A. Provide a schedule of pipe materials, fittings and connections.
B. Provide a detailed matrix listing the specific UL approved firestop system assembly to be used

for each type of piping provided and each type of construction to be penetrated along with all
associated UL assembly details.

PART 2 - PRODUCTS
2.01 GENERAL

A. Pipe and fittings shall be new, marked with manufacturer's name and comply with applicable
ASTM and ANSI Standards.

B. All items here-in used to convey water for potable use shall be lead free in accordance with
NSF, Standard 61, Section 9 - Standard for Drinking Water and Lavatory Faucets and NSF
Standard 372 - Maximum Lead Requirements.  Compliance shall be via third party testing and
certification.

C. All adhesives, sealers and primers used for piping in the interior of the building shall comply
with the maximum Volatile Organic Compound (VOC) limits called for in the current version of
U.S. Green Building Council LEED Credits EQ4.1 and EQ4.2.

2.02 REFERENCE STANDARDS
A. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.
B. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
C. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.
D. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2021.
E. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
F. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV); 2020.
G. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and

Copper Alloy Tube; 2016.
H. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper

Alloy Tube and Fittings; 2023.
I. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;

2020a.
J. ASTM D1784 - Standard Classification System and Basis for Specification for Rigid Poly(Vinyl

Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds; 2020.
K. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules

40, 80, and 120; 2021a.
L. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)

Plastic Piping Systems; 2020.
M. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and

Vent Pipe and Fittings; 2020.
N. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.
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2.03 STEEL PIPING AND FITTINGS
A. Pipe:  ASTM A53, or ASTM A106 seamless, Schedule 40 weight; black finish as called for;

ends chamfered for welding or grooved for grooved mechanical connections.
B. Fittings:  Same material and pressure class as adjoining pipe.

1. Threaded fittings:  Cast or malleable iron, black or galvanized, as called for; drainage type
where called for; UL listed and FM approved for fire protection systems.  Street type 45°
and 90° elbows are not acceptable.

C. Flanges, Unions, and Couplings:
1. Threaded Connections:

a. Unions:  Malleable iron, bronze to iron seat, 300 lb. wwp; for sizes 2 in. and smaller.
b. Couplings:  Malleable iron.  Steel thread protectors are not acceptable as couplings.

D. Gauge and Instrument Connections:  Nipples and plugs for adapting gauges and instruments to
piping system shall be IPS brass.

2.04 COPPER TUBE AND FITTINGS
A. Pipe:  ASTM B88; Type K or L, hard temper.  Soft temper only as called for.  Plans show

copper tube sizes.
B. Fittings:  Wrought copper and copper alloy, ASME B16.22 or cast copper alloy, ASME B16.18;

solder end connections.
C. Joints:  Comply with the requirements of ASTM B828.
D. Unions and Flanges:  2 in. and smaller use unions, solder type, cast bronze, ground joint, 150

lb. swp: 2-1/2 in. and over use flanges, cast bronze, companion type, ASME drilled, solder
connection, 150 lb. swp.

E. Flux Materials:  Flux shall comply with ASTM B813 and the provisions of the New York State
Plumbing Code.

F. Solder Materials:  No-lead solder, using alloys made from tin, copper, silver and nickel.  Harris,
Inc., "Stay-Safe 50" and "Bright", Engelhard "Silvabright 100", Canfield "Watersafe" or
approved equal.

2.05 COPPER TUBE AND FITTINGS - PRESS FITTINGS
A. Tubing Standard:  Copper tubing shall conform to ASTM B75 or ASTM B88.
B. Fitting Standard:  Copper fittings shall conform to ASME B16.18, ASME B16.22, or ASME

B16.26.
C. Press Fittings:  Copper press fittings shall conform to the material and sizing requirements of

ASME B16.18 or ASME B16.22.  O-rings for copper press fittings shall be EPDM.
D. Acceptable Manufacturers:  Apollo, Mueller, Nibco, Viega.

2.06 COPPER DRAINAGE TUBE AND FITTINGS
A. Pipe:  ASTM B306, Type DWV, hard temper.

1. Copper not allowed for urinal waste.
B. Fittings:  Wrought copper, ANSI B16.29 or cast bronze, ANSI B16.23; solder end connections.
C. Flux Materials:  Flux shall comply with ASTM B813 and the provisions of the New York State

Plumbing Code.
D. Solder Materials:  No lead solder, using alloys made from tin, copper, silver and nickel.
E. Acceptable Manufacturers:  Harris, Inc., "Stay-Safe 50" and "Bright", Engelhard "Silvabright

100", Canfield "Watersafe", or approved equal.
2.07 HUB AND SPIGOT CAST IRON SOIL PIPE AND FITTINGS

A. Pipe:  ASTM A74 service weight cast iron, bitumen coated.
B. Fittings:  Cast iron, service weight, hub and spigot, drainage pattern, bitumen coated.
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C. Connections:  ASTM C564 neoprene gaskets and lubricant.
D. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron

Soil Pipe Institute (CISPI) and be listed by NSF International.
2.08 NO-HUB CAST IRON SOIL PIPE AND FITTINGS

A. Pipe:  ASTM A888, CISPI Standard 301, no-hub cast iron, bitumen coated.
1. For above grade only.

B. Fittings: Cast iron, no-hub drainage pattern, bitumen coated.
C. Couplings:

1. 1-1/2 in. to 2 in.:  CISPI standard 310 with 300 series stainless steel corrugated shield and
clamp assembly with ASTM C564 neoprene sealing sleeve (or) same as specified for 3 in.
and larger.

2. 3 in. and Larger:  24 gauge, Type 304 stainless steel housing clamp assembly with ASTM
C564 neoprene sealing sleeve, 60 in. lbs. minimum torque rating, shall meet requirements
of pipe manufacturer and shall be compatible with specified pipe.  Acceptable
Manufacturers:  Clamp-All Coupling System, Tyler "Wide Body", Husky "Series 2000",
Mission "Heavy Weight", Ideal Tridon or approved equal.

D. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron
Soil Pipe Institute (CISPI) and be listed by NSF International.

2.09 PVC SOLID WALL PIPE AND FITTINGS - DWV SYSTEM
A. Pipe:  PVC Schedule 40 solid wall pipe, iron pipe size conforming to ASTM D1785 and ASTM

D2665.  Pipe shall be manufactured from PVC compounds as identified in ASTM D1784. Both
pipe and fittings shall conform to National Sanitation Foundation Standard 14.

B. Fittings:  Type DWV, socket type conforming to ASTM D2665.  Fittings shall be manufactured
from PVC compounds as identified in ASTM D1784.  Solvent cement joints shall be made
utilizing a two-step process with primer manufactured for thermoplastic piping and solvent
cement conforming to ASTM D2564.

2.10 DIELECTRIC PIPE FITTINGS
A. Description:  Assembly or fitting having insulating material isolating joined dissimilar metals to

prevent galvanic action and stop corrosion.
B. Unions:  Factory fabricated, for 250 psi minimum working pressure at 180°F, threaded or solder

ends, insulating material suitable for system fluid, pressure and temperature.
C. Acceptable Manufacturers:  EPCO, Capitol Manufacturing, Watts or approved equal.

2.11 HANGERS, INSERTS AND SUPPORTS
A. Hangers, Inserts, Clamps:  B-Line, Grinnell, Michigan Hanger, PHD Manufacturing.
B. Hangers:

1. Adjustable, wrought malleable iron or steel with electroplated zinc or cadmium finish.  PVC
coated where in contact with copper piping.

2. Adjustable ring type where piping is installed directly on hanger for piping 3 in. and
smaller.

3. Adjustable steel clevis type for piping 4 in. and larger.
4. Nuts, washers and rods with electroplated zinc or cadmium finish.
5. Provide hot dipped galvanized finish for hangers and accessories installed in exterior

locations and interior areas with moist environment conditions such as pools, pool filter
rooms, areaways, garages and similar areas.

C. Spacing Schedule:


Pipe Size



Steel



Copper



Plastic



Cast Iron



Rod Size
3/4 in. to 1 in. 8 ft. 6 ft. 3 ft. Each 3/8 in.
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1-1/4 in. to 2 in. 10 ft. 6 ft. 3 ft. Horizontal 3/8 in.
2-1/2 in. to 4 in. 12 ft. 10 ft. 4 ft. Joint 5 ft. 1/2 in.
5 in. and over 12 ft. 10 ft. 4 ft. Maximum 5/8 in.

O.C.

D. Cast Iron No-Hub Supports:
1. In accordance with manufacturer's recommendations.
2. Vertical piping supported at each stack base, at each floor and 15 ft. on center, maximum.

 Freestanding vertical pipe should be adequately staked or braced during construction to
maintain alignment.  Bases of stacks shall be supported on concrete, brick laid in cement
mortar, metal brackets attached to the building construction or by other methods approved
by the Owner's Representative.

3. Horizontal piping supported within 24 in. each side of the coupling joint at 10 ft. intervals
for 10 ft. pipe lengths and at 5 ft. intervals for 5 ft. pipe lengths.  Supports or hangers
placed to maintain alignment and grade with provision made to prevent shear.  Greater
than 3 in. diameter pipe braced at changes of direction to prevent horizontal movement.

E. Beam Attachments:
1. C-Clamp style, locknut, restraining strap, electroplated finish, UL listed, FM approved for

pipe sizes 2 in. and smaller.
2. Center loaded style with clamp attachments that engage both edges of beam,

electroplated finish, UL listed, FM approved, for pipe sizes larger than 2 in., refer to
"Supports" for additional requirements.

F. Inserts:  Carbon steel body and square insert nut, galvanized finish, maximum loading 1300
lbs., for 3/8 in. to 3/4 in. rod sizes, reinforcing rods on both sides, MSS-SP-69 Type 19 or
approved equal.

G. Supports:
1. Provide intermediate structural steel members where required for hanger attachment.

 Members shall span across the bar joists at panel points of joists.  Secure member to
structure.  Select size of members based on a minimum factor of safety of four.

2. For Weights Under 1000 lbs.:  "Drill-In" inserts, "U" shaped Channel, beam clamps or
other structurally reviewed support.  The factor of safety shall be at least four.  Follow
manufacturer's recommendations.

3. For Metal Decks:  Drill hole through for hanger rods and imbed a welded plate in concrete
or use devices designed for this application, with a safety factor of four.

4. Acceptable Manufacturers:  Hilti, ITW Ramset, Phillips "Red Head" or approved equal.
H. Cabinet Pipe Space Supports:

1. Piping below casework countertops within space behind cabinet shall be supported using
continuous slot metal channels with pipe clamps.

2. Acceptable Manufacturers:  B-Line, Kindorf, Unistrut or approved equal.
I. Hanger Insulation Shields:

1. Hanger insulation shields shall be provided for all water and storm water piping.  Hangers
shall attach directly to pipe for all remaining services.

2. Piping 2 in. and Smaller:  Pipe insulated with glass fiber insulation shall be protected at
point of support by a sheet metal shield.  Shield shall be #18 gauge, galvanized steel,
minimum 120 degree arc, formed to fit insulation thickness and 12 in. long.  Tape shields
to pipe insulation.

3. Piping 3 in. and Larger:  Pipe insulated with glass fiber insulation shall be protected at
point of support by a sheet metal shield and pipe support insulation insert(s) between pipe
and hanger.  Shield shall be #18 gauge, galvanized steel, minimum 120 degree arc,
formed to fit insulation thickness and 12 in. long.  Tape shields to pipe insulation.  Provide
temporary blocking to maintain proper spacing for insulation.
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2.12 PIPING ACCESSORIES
A. Escutcheon Plates:  Steel or cast brass, split hinge type with setscrew, high plates where

required for extended sleeves.  Chrome plated in finished areas and at plumbing fixtures.
B. All cleanout plugs, bushings and nipples, required for instruments and gauges shall be brass.
C. Hubless cast iron fitting restraints shall be Holdrite Series #117 or approved equal.

2.13 SLEEVES
A. Standard Type:

1. Schedule 40 PVC sleeves or sheet metal sleeves for nonstructural surfaces and existing
construction.  Sheet metal sleeves shall be 18 gauge minimum and braced to prevent
collapsing.

2.14 SEALING ELEMENTS
A. Expanding neoprene link type, watertight seal consisting of interlocking links with zinc plated

bolts.
1. Acceptable Manufacturers:  Thunderline "Link-Seal" Series 200, 300 or 400, Pyropac,

Calipco.
2.15 FIRESTOP SYSTEM FOR OPENINGS THROUGH FIRE RATED WALL AND FLOOR

ASSEMBLIES
A. Materials for firestopping seals shall be listed by an approved independent testing laboratory for

"Through-Penetration Firestop Systems".  The system shall meet the standard fire test for
Through-Penetration Firestop Systems designated ASTM E814.  Firestop system seals shall be
provided at locations where piping pass through fire rated wall, floor/ceiling, or ceiling/roof
assembly.  Minimum required fire resistant ratings of the assembly shall be maintained by the
Firestop System.  Installation shall conform with the manufacturer's recommendations and
other requirements necessary to meet the testing laboratory's listing for the specific installation.

2.16 STACK SLEEVE
A. Cast iron body with caulking recess, flashing clamp and under deck clamp.
B. Acceptable Manufacturers:  Jay R. Smith Series 1720, Zurn, Wade.

2.17 PIPING MATERIALS AND SCHEDULE
A. See Exhibit "A", "Schedule of Piping Materials" at end of this Section for (Plumbing) piping.
B. See Exhibit "B", "Testing" at end of this Section.

PART 3 - EXECUTION
3.01 EQUIPMENT AND SYSTEMS

A. Install equipment and systems in accordance with provisions of each applicable Section of
these Specifications, and Local/State Codes/Regulations having jurisdiction.  Accurately
establish grade and elevation of piping before setting sleeves.  Install piping without springing
or forcing, except where specifically called for, making proper allowance for expansion and
anchoring.  Changes in sizes shall be made with reducing fittings.  Reducing couplings are not
acceptable.  Arrange piping at equipment with necessary offsets, unions, flanges, and valves,
to allow for easy part removal and maintenance.  Offset piping and change elevation as
required to coordinate with other work.  Avoid contact with other mechanical or electrical
systems.  Provide adequate means of draining and venting units, risers, circuits and systems.
 Conceal piping unless otherwise called for.  Copper tubing shall be cut with a wheeled tubing
cutter or other approved copper tubing cutter tool.  The tubing must be cut square to permit
proper joining with the fittings.  Ream pipes after cutting and clean before installing.  Cap or
plug equipment and pipe openings during construction.  Install piping parallel with lines of
building, properly spaced to provide clearance for insulation.  Make changes in direction and
branch connections with fittings.  Do not install valves, unions and flanges in inaccessible
locations.  Materials within a system and between systems shall be consistent.  If this is not
possible, install dielectric fittings.
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3.02 PIPING OVER ELECTRICAL EQUIPMENT
A. Contractor shall route piping to avoid installation directly over electric equipment, including, but

not limited to panels, transformers, disconnects, starters, motor control center, adjustable
speed drives and fused switches.

B. Piping shall not be installed in the dedicated electric and working space as defined by NEC
110.  Dedicated electrical space is generally equal to the depth and width of electrical
equipment, and extends 6 ft. above the electrical equipment, or to a structural ceiling.
 Dedicated working space is a minimum of 30 in. wide or the width of equipment (whichever is
larger) a minimum of 6 ft.-6 in. tall, with a depth of 3ft. to 9 ft. depending on the voltage.

3.03 HANGERS, INSERTS AND SUPPORTS
A. Piping shall not be supported by wires, band iron, chains, from other piping, or by vertical

expansion bolts.  Support piping with individual hangers from concrete inserts, wood
construction, welded supports, or beams clamps of proper configuration and loading design
requirements for each location; replace if not suitable.  Follow manufacturer's safe loading
recommendations.  Suspend with rods of sufficient length for swing and of size called for, using
four (4) nuts per rod.  Provide additional structural steel members, having one coat rustproof
paint, where required for proper support.  Provide oversized hangers where insulation/supports
must pass between pipe and hanger. Provide continuous support or extra supports for plastic
piping per manufacturer's requirements.  Hangers, when attached to joists, shall only be placed
at the top or bottom chord panel point.  Only concentric type hangers are permissible on piping
larger that 2-1/2 in.; "C" types are permitted for piping 2 in. and smaller on joists.  Provide riser
clamps for each riser at each floor.  Use trapeze hangers where a group of piping can be
installed.

B. Provide a pipe hanger within 12 inches of pipe unions and piping connections to equipment, in
order to facilitate disconnections of piping without pipe sagging.

3.04 HANGERS ATTACHED TO JOISTS
A. Individual hangers may be suspended directly from the bottom chord panel point provided that

the sum of the concentrated loads within the chord panel does not exceed 100 pounds and the
attachments are concentric to the chord.  (Eccentrically loaded joists using beam clamps or
other attachment methods are not acceptable.)

B. For nominal concentrated loads between panel chords, which have been accounted for in the
specified uniform design load for the joists, this Contractor is to provide struts to transfer the
load to a panel point on the opposite chord as reviewed and acceptable by the Structural
Engineer of Record.

3.05 PIPE CONNECTIONS
A. No-Lead Solder Connections:  Nonacid flux and clean off excess flux and solder.
B. Copper Press Connections:  Copper press fittings shall be made in accordance with the

manufacturer's installation instructions.  The tubing shall be fully inserted into the fitting and the
tubing marked at the shoulder of the fitting.  The fitting alignment shall be checked against the
mark on the tubing to assure the tubing is fully engaged (inserted) in the fitting.  The joints shall
be pressed using the tool approved by the manufacturer.

C. Threaded Connections:  Clean out tapering threads, made up with pipe dope; screwed until
tight connection.  Pipe dope must be specifically selected for each application.

D. Dielectric Pipe Fittings:  Provide dielectric unions at ALL equipment connections where
dissimilar metals meet.  In addition, provide dielectric unions in all open type piping systems
(condensing water, domestic water, etc.) where dissimilar metals are to be joined.

E. Solvent-Cement Plastic Piping Joints:  Clean and dry joining surfaces.  Join pipe and fittings
according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent

cements.  Apply primer.
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2. PVC Piping:  Join according to ASTM D 2855.
3.06 SLEEVES

A. Provide for pipes passing through floors, walls or ceilings.  Not required for floors that are core-
drilled, except where floor is waterproofed.

B. Extend 1/8 in. above finished floor in finished areas.  In above grade Mechanical Rooms and
other areas with floor drains, use steel pipe sleeves 2 in. above floor.

C. Use steel pipe sleeves in bearing wall, structural slabs, beams and other structural surfaces,
and where called for.

D. Sleeves shall be as small as practical, consistent with insulation, so as to preserve fire rating.
E. Fill abandoned sleeves with concrete.
F. Provide rubber grommet seals for pipes passing through ducts or air chambers or built-up

housings.
3.07 SLEEVE PACKING

A. Seal void space at sleeves as follows:
1. Interior Locations:  Firmly pack with fiberglass and caulk.
2. Exterior Walls and Below Grade Cored Holes:  Use sealing element.
3. Cored Holes:  Use sealing element.
4. Fire Rated, Partitions and Floor Slabs:  Use fire rated sealing elements, materials and

methods.  Provide per manufacturer's instructions to maintain firestop.
5. Waterproofed Walls/Floors:  Use waterproof sealing element, device or compound.

3.08 ESCUTCHEON PLATES
A. Provide polished chrome setscrew type escutcheon plates for all exposed piping passing

through floors, walls or ceilings, in all rooms except in Boiler, Fan and Mechanical Rooms.
3.09 TESTS

A. Refer to Exhibit "B" at the end of this section for testing of Plumbing Systems.
B. Provide all necessary items to complete proper testing of work.  Perform all testing in

accordance with governing Codes, local utilities and other agencies having jurisdiction and as
specified.  Pay all costs to perform tests.  Perform all testing in a safe manner.  Isolate existing
systems.

C. Domestic Water:
1. Do not cover joints with insulation until required tests are completed and the Owner's

Representative accepts the system.
2. Make leaks tight; no caulking permitted.  Replace defective fittings, pipe or connections.

 Piping shall be tight and show no loss of pressure.
3. Air test not acceptable as final test.
4. Confirm in writing that tests and flushing have been conducted and successfully

completed.  Submit copy of the test report to Owner's Representative.
D. Sanitary and Storm:

1. There shall be no loss of water when testing interior piping.
2. Air test not acceptable as final test.
3. Should any leaks, defective joints or defective construction be detected in sewers and/or

floors or walls of appurtenant structures, they shall be permanently stopped.  Should any
defective pipes, fittings or accessories be discovered they shall be removed and replaced
at the Contractor's expense.

4. Confirm in writing that tests have been conducted and successfully completed.  Submit
copy of the test report to Owner's Representative.
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3.10 DOMESTIC WATER PIPING CLEANING AND DISINFECTION
A. Cleaning and disinfecting shall be in accordance with requirements of New York State

Department of Health and authority having jurisdiction.  Prior to disinfecting, flush piping to
remove any sediment and debris.

B. Clean and disinfect water distribution piping systems and parts of existing potable water
systems that have been altered, extended or repaired.

C. After disinfection procedures, submit water samples in sterile bottles to an approved
Department of Health Laboratory.  Samples shall be proven equal to the water quality served to
the public from the existing water supply system and acceptable to the Department of Health.
 Flush and disinfect all sections of pipe that fail the laboratory tests.  Submit test results
indicating water is potable.

3.11 PIPE LINE SIZING
A. Pipe sizes called for are to be maintained.  Pipe size changes made only as reviewed by

Owner's Representative.  Where discrepancy in size occurs, the larger size shall be provided.
3.12 EXHIBIT "A" - PIPING MATERIALS (PLUMBING)



SERVICE



PIPE MATERIALS



FITTINGS



CONNECTIONS

Water service SEE "UNDERGROUND PIPING AND ACCESSORIES"
SECTION 221020

Water service (2 in. and
smaller)

SEE "UNDERGROUND PIPING AND ACCESSORIES"
SECTION 221020

Domestic water interior/hot,
cold and circulating 3 in. and

smaller
Type L copper Wrought or cast

copper No-lead solder

Type L copper Wrought or cast
copper Press fit

Sanitary, sanitary vent, and
storm (buried)

SEE "UNDERGROUND PIPING AND ACCESSORIES"
SECTION 221020

Sanitary, sanitary vent Service weight cast iron
soil pipe

Cast iron hub
and spigot

Neoprene
compression type
gasket

Service weight cast iron
soil pipe No hub

No hub neoprene
gasket and
stainless steel
clamp assembly

Type DWV copper Wrought copper
No-lead solder

Schedule 40 PVC, solid
wall PVC, socket type

Solvent cement

Storm Service weight cast iron
soil pipe

Cast iron hub
and spigot

Neoprene
compression type
gasket

Service weight cast iron
soil pipe No hub

No hub neoprene
gasket and
stainless steel
clamp assembly

Schedule 40 PVC, solid
wall PVC, socket type

Solvent cement
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3.13 EXHIBIT "B" - TESTING


SERVICE



TEST REQUIREMENTS

Domestic water
Test hydrostatically at 150 PSI for two (2) hours or at 1.5
times the working pressure when working pressure
exceeds 100 PSI

Sanitary, sanitary vent, storm Maintain 10 ft. head of water for two (2) hours.

END OF SECTION  22 10 10
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SECTION 22 10 20
UNDERGROUND PIPING AND ACCESSORIES

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents

1.02 SUBMITTALS
A. Provide a schedule of pipe materials, fittings and connections.

PART 2 - PRODUCTS
2.01 GENERAL

A. Pipe and fittings new and marked with manufacturer's name, complying with applicable ASTM
and ANSI Standards.

2.02 REFERENCE STANDARDS
A. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2021.
B. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;

2020a.
C. ASTM D1784 - Standard Classification System and Basis for Specification for Rigid Poly(Vinyl

Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds; 2020.
D. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules

40, 80, and 120; 2021a.
E. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)

Plastic Piping Systems; 2020.
F. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and

Vent Pipe and Fittings; 2020.
G. NFPA 24 - Standard for the Installation of Private Fire Service Mains and Their Appurtenances;

2025.
2.03 CAST IRON SOIL PIPE AND FITTINGS

A. Pipe:  ASTM A74 service weight cast iron, bitumen coated, hub and spigot.
B. Fittings:  Service weight cast iron, bitumen coated, hub and spigot, ASTM C564 service weight

neoprene gasket of same manufacturer as piping.
C. All cast iron pipe and fittings shall be marked with the collective trademark of the Cast Iron Soil

Pipe Institute (CISPI) and be listed by NSF International.
2.04 PVC SOLID WALL PIPE AND FITTINGS - DWV SYSTEM

A. Pipe:  PVC Schedule 40 solid wall pipe, iron pipe size conforming to ASTM D1785 and ASTM
D2665.  Pipe shall be manufactured from PVC compounds as identified in ASTM D1784.  Both
pipe and fittings shall conform to National Sanitation Foundation Standard 14.

B. Fittings:  Type DWV, socket type conforming to ASTM D2665.  Fittings shall be manufactured
from PVC compounds as identified in ASTM D1784.  Solvent cement joints shall be made
utilizing a two-step process with primer manufactured for thermoplastic piping and solvent
cement conforming to ASTM D2564.

2.05 DETECTABLE TAPE
A. Detectable underground warning tape, 5 mil. polyethylene, 6 in. wide, aluminum backing,

APWA approved background colors within permanent black lettering identifying service below.
B. Schedule:

1. Sanitary:  Green color, "Caution Buried Sewer Line Below".
2. Storm:  Green color, "Caution Buried Sewer Line Below".
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3. Water:  Blue color, "Caution Buried Water Line Below".
4. Gas:  Yellow color, "Caution Buried Gas Line Below".
5. Electric:  Red color, "Caution Buried Electric Line Below".

C. Acceptable Manufacturers:  Seton, Terra Tape, Pro-Line Safety Products, Inc.
2.06 SCHEDULE OF PIPING MATERIALS

A. See Exhibit "A", Schedule of Piping Materials at end of this section for piping.
PART 3 - EXECUTION
3.01 TESTING

A. Sanitary and Storm:
1. Do not backfill over piping until required tests are completed and the Owner's

Representative accepts the system.
2. There shall be no loss of water when testing interior piping inside the building foundation.
3. Air test not acceptable as final test.
4. Should any leaks, defective joints or defective construction be detected in sewers, floors

or walls of appurtenant structures, they shall be permanently stopped.  Should any
defective pipes, fittings or accessories be discovered they shall be removed and replaced
at the Contractor's expense.

5. Test exterior piping outside the building foundation in 100 ft. sections.  The allowable rate
of leakage per 24 hours per in. of diameter per 1,000 ft. of sewer tested shall not exceed
25 gallons.  Piping shall be inspected and tested prior to backfill.

6. Confirm in writing that tests have been conducted and successfully completed.  Submit
copy of the test reports to Owner's Representative.

B. Domestic Water:
1. Do not backfill over piping until required tests are completed and the Owner's

Representative accepts the system.
2. Make leaks tight; no caulking permitted.  Replace defective fittings, pipe or connections.

 Piping shall be tight and show no loss of pressure.
3. Air test not acceptable as final test.
4. Confirm in writing that tests and flushing have been conducted and successfully

completed.  Submit copy of the test report to Owner's Representative.
C. Test exterior water service piping outside the building foundation hydrostatically at 200 psi for

two (2) hours.  The amount of leakage shall not exceed two (2) quarts per hour per 100 gaskets
or joints.  Conform to NFPA 24.

3.02 DETECTABLE TAPE
A. Provide detectable tape directly over the buried pipe lines at a depth of 1 ft. - 0 in. below

finished grade.  Install tape over the continuous length of the pipe.
3.03 EXHIBIT "A" - PIPING MATERIALS (PLUMBING)



SERVICE



PIPE MATERIALS



FITTINGS



CONNECTIONS

Water service
(Refer to Site Utility Plans
for incoming well service

line)
Mechanical

Sanitary and Vent Service weight cast iron
soil pipe

Cast iron, hub and
spigot

Neoprene gasket
compression type

Schedule 40 PVC, solid
wall PVC, socket type

Solvent cement

Storm Service weight cast iron
soil pipe

Cast iron, hub and
spigot

Neoprene gasket
compression type
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Schedule 40 PVC, solid
wall PVC, socket type Solvent cement

3.04 EXHIBIT "B" - TESTING


SERVICE



TEST REQUIREMENTS
Water service Test hydrostatically at 150 PSI for two (2) hours.

Sanitary, sanitary vent, storm Maintain 10 ft. head of water for two (2) hours.

END OF SECTION  22 10 20
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SECTION 22 10 30
PUMPS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.
1.02 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.03 QUALITY ASSURANCE
A. Follow all requirements, recommendations and appendices to comply with the following

publications, codes, standards and listings/approvals:
1. All items here-in used to convey water for potable use shall be lead free in accordance

with NSF 61, Standard 61, Section 9 - Standard for Drinking Water and Lavatory Faucets
and NSF Standard 372 - Maximum Lead Requirements.  Compliance shall be via third
party testing and certification.

1.04 SUBMITTALS
A. Submit manufacturer's data in accordance with the Basic Mechanical and Electrical

Requirements.  Obtain approval prior to ordering material.
B. Provide submittals for all items specified under Part 2 of this Section.

PART 2 - PRODUCTS
2.01 HOT WATER CIRCULATING PUMP

A. Pump:  Inline wet rotor, 304 Stainless Steel, 145 psi maximum operating pressure, 230°F
maximum water temperature, Aluminum Oxide Ceramic shaft, upper and lower radial bearings,
Carbon thrust bearing and EPDM retainer, EP O'ring and Gaskets, PES Composite Impeller,
Integral ACETAL check valves with 302 Stainless Steel spring and Nitrile Rubber Seats, flange
mount.

B. Motor:  Three speed, Impedance protected, non-overloading throughout the pump curve.
C. Electric On-Demand Control:  Activates pump when hot water demand is initiated in the

building, and turns off when there is a temperature rise or a set point on the hot water return
line. Controller Features:
1. Recirc Pump Control: Activation with hot water demand, turn off with temperature rise

adjustable between 5 deg.F. and 25 deg.F., and set lockout point between 80 deg.F. and
125 deg.F.. Maximum runtime after activation of 10 minutes.
a. Autoprime feature, pulse pump activation based on intervals between 10 minutes and

4 hours.
b. Onboard dipswitches allow changes to other pump control modes, including on-

demand, continuous, temp based, or sensor based operation.
2. Local Data Logging and Diagnostics: Record min., max, avg. temperature points,

equipment runtime, and sensor activity data to onboard SD card. Onboard LED's provide
relay runtime, lockout status, and equipment runtime activity.

3. Remote Monitoring and Control Option: Integral LCD screen for real time data and control,
and status of remote connection. Optional built-in WiFi for connection to existing onsite
network or hotspot with cellular connection (subscription required). View data online,
configure alert notifications on any sensor, control system equipment and parameters
remotely.

4. Outputs:
a. Relay 1- 16A normally open for recirc pump control. External relay option available

for control of large pumps.
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b. Relay 2 - 16A Normally Closed for boiler setpoint control or outdoor reset of a heating
pump.

5. Inputs:
a. Three (3) temperature sensors for 10k thermistors (included).
b. One (1) dry switch activation
c. One (1) activation input with 5v/12v DC power cord
d. Two (2) to four (4) dry contact CT switch inputs to track equipment runtime, with

optional two (2) dry contact CT ports with remote monitored models.
D. Compliance and Approvals: NSF 61, UL and IAPMO PS1 15-2007 compliance.
E. System Options:

1. FS-100 Flow Sensor (installed on cold water make-up feed.
F. Refer to schedule on drawings for capacity and electrical characteristics.
G. Acceptable Manufacturers: Enovate AutoHot, Grundfos, Bell and Gossett.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Pumps shall be installed, aligned and started in accordance with manufacturers written
installation instruction.

B. Install pumps in locations to provide access for maintenance and replacement of parts.
C. Support pumps and piping separately so that piping does not support pumps.
D. Provide the services of a factory trained mechanic to start up the system based on factory

recommendations.  Provide Owner instruction at time of start up.  Submit three (3) copies of
start up report to the Owner's Representative.

3.02 HOT WATER CIRCULATING PUMP
A. Install shutoff valve and strainer on pump suction; check valve, balancing valve and shutoff

valve in pump discharge.  Install pressure gauge on suction and discharge piping.  Adjust gpm
of each circulating pump to capacity as noted.

3.03 TESTING
A. Test hot water recirculating pumps for operation.
B. Certify in writing that tests have been performed and the systems are properly operating.

 Submit three (3) copies of all test reports to the Owner's Representative.
END OF SECTION  22 10 30
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SECTION 22 11 00
WATER SUPPLY

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.02 QUALITY ASSURANCE
A. Follow all requirements, recommendations and appendices to comply with the following

publications, codes, standards, and listings/approvals:
1. New York State Health Department.
2. Local municipality requirements and standards.
3. All items here-in used to convey water for potable use shall be lead free in accordance

with NSF 61, Standard 61, Section 9 - Standard for Drinking Water and Lavatory Faucets
and NSF Standard 372 - Maximum Lead Requirements.  Compliance shall be via third
party testing and certification.

1.03 SUBMITTALS
A. Provide submittals for all items specified under Part 2 of this Section.

PART 2 - PRODUCTS
2.01 WATER PIPING

A. Piping Materials:  Refer to Specification Section 221010, "Piping Systems and Accessories"
and Section 221020, "Underground Piping and Accessories".

2.02 VACUUM BREAKERS
A. Hose Connection Type:

1. Brass body, stainless steel working parts, rubber diaphragm and disc, drainable, non-
removable feature, polished chrome for finished areas.

2. Design Equipment: Watts #8A.
3. Acceptable Manufacturers: Watts, Conbraco, Zurn or approved equal.

B. Pressure Type - Exterior use (Irrigation Systems):
1. Lead free bronze body, anti-siphon and pressure vacuum type, silicone rubber seat disc,

replaceable seats, ball valve shutoffs on inlet and outlet, test connections.
2. Design Equipment: Watts #LF800M4QT.
3. Acceptable Manufacturers: Watts, Conbraco, Zurn or approved equal.

PART 3 - EXECUTION
3.01 GENERAL

A. Coordinate work with all other trades and utility companies.
B. Inspect pipe, fittings and equipment prior to installation.  Remove all defective materials from

the site.
C. Do not backfill until inspection by Owner's Representative.
D. Install pipe and equipment in accordance with manufacturer's recommendations and in a

workmanlike manner as determined by the Owner's Representative.
3.02 REFERENCE STANDARDS

A. NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.
3.03 WATER SERVICE

A. Install all piping on firm bed, using caution where piping passes over excavation.  Provide
concrete thrust blocks to support hydrant and prevent movement at all changes in direction of
piping.  Thrust blocks not required for Type K copper piping installation.  Provide rods, clamps
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and retainer glands on all elbows and fittings in accordance with manufacturer's
recommendations to prevent fitting from blowing off under line pressure.  Coat all clamps, rods,
nuts with two coats of bitumastic.

B. Minimum earth cover shall be 5 ft. - 0 in. unless otherwise noted.
C. Water mains crossing sanitary or storm sewers shall be installed to provide a minimum vertical

distance of 1 ft. - 6 inches between the outside of the pipes where the water main is above or
below the sewer.  Locate the water pipe so that the crossing of the sewer occurs at the mid-
section of a full length of pipe.  The minimum horizontal separation between water mains and
sewer mains shall be 10 ft. - 0 in. measured from the outside of the pipes.  If separation or
distance of joints from pipe crossing cannot be established, encase water piping in 6 in.
concrete for a distance 10 ft. - 0 in. each side of crossing.

3.04 PIPING
A. Run slightly off level to low points; provide drain valves at low points.  Provide shock absorbers

where shown or specified.  Branch headers serving flush valves shall be full size as shown.
 Exposed water piping in Kitchen shall be chrome plated brass (from insulation to fixture or
equipment connection.).  Provide dielectric pipe fittings when connecting to piping systems of
dissimilar metals.  All supply piping to fixtures, faucets, hydrants and flush valves shall be
anchored to prevent movement.

B. Provide shock absorbers where flush valves and quick closing valves are used as specified in
Section 223010.

3.05 CLEANING AND DISINFECTING
A. Refer to Specification Section 221010, "Piping Systems and Accessories" for domestic water

piping cleaning and disinfecting requirements.
3.06 TESTS

A. Provide all necessary items to complete proper testing of work.  Perform all testing in
accordance with governing codes, local utilities and other agencies having jurisdiction and as
specified.  Pay all costs to perform tests.  Perform all testing in a safe manner.

B. Refer to Specification Section 221010, "Piping Systems and Accessories" for pipe testing
requirements.

END OF SECTION  22 11 00
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SECTION 22 13 00
SANITARY, WASTE AND STORM DRAINAGE SYSTEMS

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.02 SUBMITTALS
A. Provide submittals for all items specified under Part 2 of this section.

PART 2 - PRODUCTS
2.01 PLUMBING DRAINAGE SYSTEM

A. Piping Materials:  Refer to Section 221010, "Piping Systems and Accessories" and 221020,
"Underground Piping and Accessories" for piping materials.

2.02 HYDROFLUSHING
A. The hydroflushing equipment used for sewer cleaning shall be designed and constructed for

sewer cleaning and be capable of removing sludge, grease, dirt and other foreign materials.  It
shall consist of, but not be limited to, booster pump, high pressure hose, water spray jet, cutting
nozzles and all accessories required to complete the work.

PART 3 - EXECUTION
3.01 GENERAL

A. Prior to commencing work, the Contractor shall verify inverts and locations.  Any discrepancy
between plans and field conditions shall be reported to the Owner or Engineer.  No work shall
start until discrepancies have been resolved.  All costs related to Contractor's failure to verify
and report discrepancies will be borne by the Contractor.

B. Install pipe and equipment in accordance with manufacturer's recommendations and in a
workmanlike manner as determined by the Owner's Representative.

3.02 PIPE INSTALLATION
A. Minimum Slope:  3 in. and under - 1/4 in. per ft.; 3 in. to 6 in.  - 1/8 in. per ft; 8 in. and larger -

1/16 in. per ft.
B. All underground sanitary piping shall be a minimum of 2 inch size and sloped no less than 1/4

inch per foot.
C. Urinal Waste:  Copper is not allowed.
D. Slope piping as indicated on drawing; verify inverts given.  Inspect piping before installation to

detect apparent defects.  Remove defective piping from site.  Lay piping beginning at low point
of system, true to grades and alignment indicated, with unbroken continuity of invert.  Install
piping and gaskets in accordance with manufacturer's recommendations and other special
installation requirements.  Clean interior of piping of dirt and other foreign material as work
progresses.  Place plugs in ends of pipe at end of day or whenever work stops.  Flush lines if
required to remove collected debris.

E. Inspect piping to determine whether line displacement or other damage has occurred.  Make
inspections after lines have been installed and approximately 2 ft. of backfill is in place, and
again at completion of project.  If inspection indicates poor alignment, debris, displaced pipe,
infiltration, or other defects, correct such defects, and reinspect.

3.03 HYDROFLUSHING
A. Upon completion of the project, mechanically auger and hydroflush clean all  new buried

sanitary, waste and storm drainage piping 4 in. and larger.  Use cutting nozzles when
applicable.  Do not mechanically auger or use cutting nozzles when piping is plastic piping.
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B. Hydroflush piping utilizing full length of jet hose.  Thoroughly flush all piping for 30 minutes
upon completion of hydroflushing.  Piping shall be clean.

C. Field check existing piping layout prior to commencement of cleaning operations.  Take all
precautions to prevent water leaks within the buildings.

D. Determine the existing sewer materials prior to cleaning.  Should pipe be any material other
than cast iron, do not proceed.  Notify Owner's Representative.

E. All hydroflushing of drain lines shall be performed against the direction of flow of the waste
water, unless otherwise noted.

F. Restore all areas disturbed to match existing.
G. The cleaning and flushing services shall be performed by one approved service firm.

3.04 TESTING
A. Refer to Specification Section 221010, "Piping Systems and Accessories" for pipe testing

requirements.
END OF SECTION  22 13 00
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SECTION 22 30 10
EQUIPMENT

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ASSE 1017 - Performance Requirements for Temperature Actuated Mixing Valves for Hot
Water Distribution Systems; 2023.

1.02 WORK INCLUDED
A. Provide labor, materials, equipment and services to perform operations required for the

complete installation and related Work as required in Contract Document.
1.03 SUBMITTALS

A. Provide submittals for all items specified under Part 2 of this section.
PART 2 - PRODUCTS
2.01 FLOOR DRAINS

A. Drain Description:  All Floor Drains Type A unless otherwise noted.
1. Type A:  Cast iron body, flashing collar with weepholes, nickel bronze, 7 in. diameter

adjustable strainer; Jay R. Smith Figure #2010-A.
2. Type B:  Cast iron body, flashing collar with weepholes, 8 in. diameter cast iron grate

medium duty, removable sediment bucket; Jay R. Smith Figure #2110.
B. Make:  Josam, Jay R. Smith, Mifab, Watts or Zurn.

2.02 ROOF DRAINS
A. Drain Description: All Roof Drains Type A unless otherwise noted.

1. Type A:  Coated cast iron body with round sump and flange, bottom threaded outlet, cast
iron removable locking type dome, deck clamp, receiver, cast iron bolted flashing clamp
ring integral with V-notched gravel stop with adjustable extension;  Jay R. Smith Figure
#1015.

2. Type B:  (Secondary overflow roof drain) Coated cast iron body with round sump and
flange, bottom outlet, removable cast iron locking type dome, deck clamp, sump receiver,
cast iron bolted flashing clam ring integral with V-notched gravel stop, adjustable
extension, standpipe type water dam, no hub outlet; Jay R. Smith Figure #1074.

B. Expansion Joints:
1. Coated cast iron, bronze sleeve, packing gland, bolted pressure ring; Jay R. Smith Figure

#1710.
C. Downspout Nozzles

1. Cast bronze nozzle and flange, machined nozzle that slips over cast iron pipe, nickel
bronze finish and bird screen.  J.R. Smith Figure 1771

2. Stainless steel type 304 downspout cover with hinged perforated cover.  J.R. Smith Figure
1775

D. Make:  Josam, Jay R. Smith, Mifab, Watts or Zurn.
2.03 CLEANOUTS

A. Floors:  Cast iron body, nickel-bronze top with adjustable feature, bronze plug and flashing
clamp where required, carpet marker and tile cover where applicable; Jay R. Smith Series
#4028.

B. Walls:  Cast iron ferrule, with bronze plug and stainless steel smooth access cover.
1. Horizontal:  Jay R. Smith Figure #4402.
2. Vertical:  Jay R. Smith Figure #4531.

C. Yard Cleanout:
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1. Cast iron body, adjustable round heavy duty top, with tractor cover, vandal proof screws
and bronze plug; Jay R. Smith Figure #4246.

D. Make:  Josam, Jay R. Smith, Mifab, Watts or Zurn.
2.04 WALL HYDRANTS

A. Recessed box type hose connection, quarter turn valve, nonfreeze type, 3/4 in. hose
connection, self draining, integral vacuum breaker with vandal resistant cap, loose key control,
wall clamp and stainless steel box with nickel bronze face; Jay R. Smith Figure #5509QT.

B. Make: Jay R. Smith, Prier, Watts, Woodford or Zurn.
2.05 HOSE BIBBS (INTERIOR)

A. Inside sill faucet, vacuum breaker, lead-free, solder connection, 3/4 in. hose thread outlet, lock
shield cap, loose key control, flanged female inlet, polished chrome plate finish for finished
rooms, rough chromium for unfinished rooms.

B. Make:  Woodford Model 84, Prier, Chicago Faucets or Acorn in finished room; Chicago Faucets
#998 in Mechanical Rooms, Boiler Room, Penthouse, or other unfinished rooms.

2.06 SHOCK ABSORBERS
A. Hydropneumatically controlled with permanently sealed expansion chamber pre-charged with

non-combustible gas; lead-free, threaded connection, meets or exceeds Plumbing and
Drainage Institute Standard PDI WH-201 and ASSE Standard 1010.
1. Bellows Type:  Stainless steel construction with stainless steel bellows.
2. Piston Type:  Hard drawn copper body with brass piston, cap and adapter, and elastomer

seals.
B. Elastomer or rubber compound type bellows not allowed.
C. Make:  Watts #LF15M2, Precision Plumbing Products, Jay R. Smith, or Zurn.

2.07 TRAP GUARDS
A. Elastomeric, normally closed seal to prevent evaporation of P-traps.  Inserts into throat of floor

drain.  Provide for each new floor drain.
B. Make:  ProVent Systems, Inc.  "ProSet Trap Guard".

2.08 WATER PRESSURE GAUGES
A. Construction to be Bourdon tube type; 4-1/2 in. diameter, minimum dial face, stamped stainless

steel, replaceable glass lens, with snap-on rings.  Phosphor bronze tube, bronze bushed rotary
movement, silver brazed or soldered to brass socket and brass tip, 1/4 in. bottom connection.
 Accuracy, on (1.0) percent of included scale range.  White dial face with black numerals,
graduated in pounds; equipped with bronze pulsation dampener or snubber and needle valve.

B. Make:  Trerice, Weiss, Weksler, Winters.
2.09 PIPING SYSTEM THERMOMETERS

A. Industrial type, plastic, aluminum or steel case, glass or plastic front, non-toxic organic liquid
filled, red reading column, white or silver V-shaped scale, black numerals.  Union flange
mounted, separable socket with thermowell, extension necks were required; range as called for
service.  Universal adjustable type, 9 in. scale.  For installation in water systems where the
maximum temperature is less than 120°F, graduations of 1°F, accurate to within 1/2°F.  For
installation greater than 120°F, graduations of 2°F, accurate to within 1°F.

B. Make:  Trerice, Weiss, Weksler, Winters.
2.10 TEMPERATURE MIXING VALVE - ELECTRONIC TYPE

A. Valve shall mix 140°F hot water with 40°F cold water to obtain a water outlet temperature of
120°F.
1. Valve shall have 1 in. inlet and 1-1/4 in. outlet.  Flow capacity of 37 gpm at 5 psi pressure

drop, and 78 gpm at 20 psi pressure drop. Minimum system draw shall be 0.5 gpm.
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B. Dual, lead free digital water temperature control and monitoring system shall feature 3.5" full-
color touchscreen interface which is configurable on location and does not require factory pre-
programming. System shall control water temperature to +/- 2°F in accordance with ASSE 1017
and resist "temperature creep" during periods of low/zero demand.
1. Controller shall be password protected and feature a user-adjustable outlet temperature

range of 60 - 180°F with high and low temperature alerts, and an approach temperature of
2°F.

C. System shall digitally control and monitor mixed outlet temperature. Controller shall integrate
with building automation systems (separate module not required) through BACnet and Modbus
protocols and feature local and remote temperature alarms. System will feature a user-set,
high-temperature sanitization mode for thermal disinfection of bacteria and a programmable
temperature set back feature to improve energy efficiency. System will also feature high speed
actuator with override feature. In the event of a power failure, system will open full cold supply.
In case of a loss of cold water, the system will close hot water supply.

D. System shall be listed/approved to ASSE 1017, cUPC, NSF, CSA 24/UL873 and BTL (BACnet
Testing Laboratories)

E. Provide valves on hot, cold and tempered water piping with fittings, nipples, trim piping and
escutcheon plates.  Horizontal stem dial thermometers on hot, cold and tempered water piping.

F. Design Equipment: Powers LFIS100VL.
G. Acceptable Manufacturer:  Powers, Leonard, Symmons, Watts.

2.11 HYDROPNEUMATIC PRESSURE TANK AND ACCESSORIES
A. Well-X-Trol Model No. WX-251, Bladder type hydropneumatics pressure tank to accept

incoming well water supply. 62 gallon tank volume, 0.55 max. acceptance volume. 22” diameter
x 47” high with factory attached base ring. 1-1/4” NPTF system connection. Provide tank as
specified with the following required accessories:
1. Pressure switch set at 50/70 psi. coordinate power supply with electrical contractor and

site well pump installer.
2. 1-1/4” brass or stainless “tank tee” 1-1/4” male threaded connections on all three

branches. Pre-manufactured tee to include tappings for pressure gauge, relief valve, drain
valve, and pressure switch listed above.

3. ½” boiler drain type valve
4. Relief valve
5. Pressure gauge
6. Fittings required to transition from incoming 1” well pump supply line to 1-1/4” tank tee

listed above.
7. Refer to drawing detail 1/P501for piping schematic and tie-in to new UV water treatment

system.
PART 3 - EXECUTION
3.01 EQUIPMENT CONNECTIONS

A. Plumbing Contractor shall:
1. Provide all roughing and final water, waste, vent, gas, air, vacuum, diesel and/or oxygen

connections to all equipment requiring same as called for on Contract Documents.
2. Refer to Contract Documents for roughing schedules, and equipment and lists indicating

scope of connections required.
3. Provide loose key stops, "P" traps, tailpieces, adapters, gas or air cocks and all necessary

piping and fittings from roughing point to equipment.
4. Provide for installation of sinks, faucets, traps, tailpieces provided by an Equipment

Contractor.  These items to be delivered, in easily identified cartons, to the proper room
for Contractor's installation.

5. Install controls and devices furnished by others.
6. Install relief valve discharge piping from equipment relief valves.
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7. Provide for Owner furnished equipment:
a. Connect complete and ready for use, including all valves, piping, piping accessories,

traps, pressure reducing valves, gauges, relief valves, vents, drains, insulation, sheet
metal work, controls, dampers, etc., as required by Owner.

3.02 ROOF DRAINS
A. Install according to manufacturer's written installation instructions.
B. Clean drains and strainers just prior to final inspection.
C. Provide expansion joints for roof drains located more than 25 ft. - 0 in. above finished floor.

3.03 CLEANOUTS
A. Install cleanouts out of traffic patterns and flush to floor.  Provide offset from sanitary line

served.  Do not locate under doors or under lockers.  Maintain distance between cleanouts on
piping 4 in. and smaller, 50 ft.; over 4 in., 100 ft.  At changes in direction greater than 45°.
 Install at base of soil, waste, vent, stacks and roof conductors and where called for.

B. Cleanouts:  Same nominal size as pipe, but not larger than 4 in.
3.04 WALL HYDRANTS

A. Install minimum 24 in. above grade.
3.05 HOSE BIBBS

A. Install at low points of piping system.
3.06 SHOCK ABSORBERS

A. Install in vertical position.
3.07 THERMOMETERS

A. Provide on piping system where called for and shown, with thermometer well at each location,
mounted in oversize tee or elbow to provide as little restriction as possible to fluid flow, stems or
proper length to allow accurate reading.  Arrange to be easily read from floor.

B. Select range such that the maximum system working temperature is in the middle one-third of
the scale.

3.08 PRESSURE GAUGES
A. Provide in piping system where called for and shown, with needle valve and pulsation damper

or snubber at each location.  Arrange to be easily read from the floor.
B. Select range such that the maximum system working temperature is in the middle one-third of

the scale.
3.09 TEMPERATURE MIXING VALVE

A. Provide where called for.  Provide 2 ft. - 0 in. deep heat trap on hot water supply line ahead of
connection to mixing valve.

B. Provide factory-trained technician to start up, adjust and inspect the mixing valve and piping for
correct installation and temperature adjustment.

3.10 HYDROPNEUMATIC TANK SYSTEM
A. Connect tank piping to new 1” well water supply. Coordinate with site utility contractor.
B. Coordiante with electrical contractor for final connection to installed pressure switch (well pump

control).
END OF SECTION  22 30 10
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SECTION 22 34 00
WATER HEATERS

PART 1 - GENERAL
1.01 SCOPE OF WORK

A. Work of this section shall be performed in accordance with the requirements of the Contract
Documents, including but not limited to Instructions to Bidders, Agreement and General
Conditions, General Requirements and Basic Mechanical/Electrical Requirements.

B. Provide labor, materials, equipment and services to perform work and related work required by
Contract Documents for a complete operating system.

1.02 SUBMITTALS
A. Submit manufacturer's data for approval in accordance with Basic Mechanical/Electrical

Requirements.  Obtain approval prior to ordering material.
B. Provide submittals for all products to be installed including, but not limited to:

1. Water Heater.
2. Tank Protective Valves.
3. Expansion Tank.
4. All Heater and Tank Accessories.
5. All System Wiring Diagrams.

1.03 SPECIAL COORDINATION
A. Coordinate all work of other trades in Mechanical Room.
B. Furnish Division 26 "Electric" with dimensional drawings showing location of electrical

connections, location of equipment mounted on walls, and of other equipment requiring
electrical connections, removals or replacements.

PART 2 - PRODUCTS
2.01 WATER HEATER - ELECTRIC, TANK TYPE

A. 55 gallon, glass lined 125 PSI Non-ASME certified and stamped storage tank with individually
fused elements per NEC.  Total kW to be 5.5 at 208 volts, 1 phase with recovery of 25 gph at
90F rise.  Three (3) year commercial warranty.

B. Provide high temperature limit, operating temperature control and magnesium anode rods,
insulation to meet current energy codes.

C. Provide temperature and pressure relief valve, ASME stamped and rated for full heating
capacity.  Pipe relief to drain.

D. Design Equipment:  Bradford White Model No. LE255T3-3
2.02 THERMAL EXPANSION TANK

A. Vertical steel expansion tank constructed and designed per ASME Code Section VIII, 125 PSI
 working pressure, steel outer shell, rigid polypropylene liner, heavy duty butyl rubber
diaphragm and non-ferrous system connection tapping, suitable for potable hot water, factory
pre-charged at 55 PSI.  Tank will have a 12 in. diameter and a height of 14 in. with a 6.4 gallon
total volume and 0.80 maximum acceptance factors.  The manufacturer will be similar to Model
ST-12C by Amtrol, Wessel or approved equal.

B. Design Equipment:  Amtrol.
2.03 TANK PROTECTIVE VALVES

A. Temperature and Pressure Relief Valve:
1. ASME stamped and rated (for steam or hot water).
2. Size for full heat input.
3. Valve shall be sized and selected by manufacturer for tank and heater installed.
4. Make:  Camco, Cash-Acme, Watts, or approved equal.
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PART 3 - EXECUTION
3.01 WATER HEATERS

A. Install each heater on a 6 in. high concrete pad.
B. Pipe pressure and temperature relief valve drain to discharge to nearest floor drain.
C. Provide all electric wiring and equipment in accordance with manufacturer's wiring diagrams

and instructions. Make all final connections.
D. Provide all piping, valves and fittings in accordance with manufacturer's piping instructions.

Make all final connections.
E. Provide equipment in accordance with contract drawings and all local codes.
F. Provide start-up services of a factory trained technician to inspect the installation based on

factory recommendations. Items include but are not limited to:
1. Verification of proper piping arrangement.
2. Verification of proper temperature rise across heater(s).
3. Operating and safety controls.
4. Proper operation of equipment.
5. Verification of piping arrangement and aquastat location.
6. All control settings.

G. Submit three (3) copies of startup reports in writing with all factory checkout data signed by the
factory authorized service agent to the Owner's Representative.

H. Place equipment in operation.
I. The installation of water heaters shall be based on the details shown on the drawings and

specified in this Section.  Approved water heaters provided other than type shown or specified
shall be installed in accordance with manufacturer's recommended installation instructions and
piping diagrams.

END OF SECTION  22 34 00
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush valve water closets.
B. Wall hung urinals.
C. Lavatories.
D. All-in-one lavatory system.
E. Sinks.
F. Under-lavatory pipe supply covers.
G. Shower receptors.
H. Showers.
I. Indoor drinking fountains.
J. Bottle filling drinking fountains.
K. Bi-level, electric water coolers.
L. Mop sinks.

1.02 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained

Mechanical Refrigeration; 2008 (Reaffirmed 2013).
C. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use;

1997 (Reaffirmed 2017).
D. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.
E. ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible

Fixtures; 2011 (Reaffirmed 2022).
F. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018, with Errata.
G. ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2022.
H. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2022.
I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
J. IAPMO Z124 - Plastic Plumbing Fixtures; 2022, with Editorial Revision.
K. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
L. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
M. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
N. NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.
O. NSF 372 - Drinking Water System Components - Lead Content; 2022.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
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1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING
1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Provide five year manufacturer warranty for electric water cooler.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.

2.02 REGULATORY REQUIREMENTS
A. Comply with applicable codes for installation of plumbing systems.

2.03 FLUSH VALVE WATER CLOSETS
A. Water Closets Wall Hung:

1. Vitreous china, ASME A112.19.2, wall hung , siphon jet flush action , china bolt caps .
2. Bowl:  ASME A112.19.2; 16.5 inches (420 mm) high with elongated rim.
3. Flush Valve:  Exposed (top spud).
4. Flush Operation:  Sensor operated.
5. Handle Height:  44 inches (1117 mm) or less.
6. Manufacturers:

a. Basis of Design: TOTO USA, Wall-Hung Toilet, # CT708UG; www.totousa.com
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Flush Valves:
1. Valve Supply Size:  1 inch (25 mm, DN).
2. Manufacturers:

a. Basis of Design: TOTO USA, Sensor, Ecopower Diaphragm Flushometer Valve,
Model: TET1GA32#CP; 1.6GPF:  www.totousa.com

b. Substitutions:  See Section 01 60 00 - Product Requirements.
3. Sensor-Operated:

a. Type:  ASME A112.19.5; chloramine-resistant clog-resistant dual-seat diaphragm
valve complete with vacuum breaker, stops and accessories.

b. Mechanism:  Solenoid-operated piston or electronic motor-actuated operator with
low-voltage powered infrared sensor, and mechanical override or override push
button.

c. Supplied Volume Capacity: 1.6 gal (6.1 L)  per flush.
4. Metering Type:  Easily accessible adjustment nut.

C. Water Closets, Floor Mounted:
1. Vitreous china, ASME A112.19.2, floor mounted , siphon jet flush action , china bolt caps .
2. Bowl:  ASME A112.19.2; 16.5 inches (420 mm)  high with elongated  rim.
3. Flush Valve:  Exposed (top spud) .
4. Flush Operation:  Sensor operated .
5. Manufacturers:

a. Basis of Design: TOTO USA, Commercial Floor-Mounted Toilet, # #MS626124CEF;
www.totousa.com

b. Substitutions:  See Section 01 60 00 - Product Requirements .
D. Flush Valves:

1. Valve Supply Size:  1 inch (25 mm, DN) .
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2. Manufacturers:
a. Basis of Design: TOTO USA, Sensor, Ecopower Diaphragm Flushometer Valve,

Model: TET1GA32#CP; 1.28PF: www.totousa.com
b. Substitutions:  See Section 01 60 00 - Product Requirements .

3. Sensor-Operated:
a. Type:  ASME A112.19.5; chloramine-resistant clog-resistant dual-seat diaphragm

valve  complete with vacuum breaker,  stops and accessories.
b. Mechanism:  Solenoid-operated piston or electronic motor-actuated operator with

low-voltage  powered infrared sensor, and mechanical override or override push
button .

c. Supplied Volume Capacity: 1.6 gal (6.1 L)  per flush.
4. Metering Type:  Easily accessible adjustment nut.

E. Institutional Ligature-Resistant Water Closets:
1. Type 304 stainless steel, ASME A112.19.3, floor mounted, siphon jet flush action, vandal-

resistant bolt caps.
2. Flush Valve:  Exposed or top spud.
3. Flush Operation:  Sensor operated.
4. Handle Height:  44 inches (1117 mm) or less.

F. Institutional Ligature-Resistant Flush Valves:
1. Type:  ASME A112.18.1, diaphragm type, complete with vacuum breaker, stops and

accessories.
G. Toilet Seats:

1. Manufacturers:
a. Basis of Design: TOTO USA, Heavy Duty Commercial: www.totousa.com
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Plastic: selected by Architect from manufacturer's standard  finish, open front, extended
back,  self-sustaining hinge,  brass bolts, with  cover.

H. Water Closet Carriers:
1. Manufacturers:

a. Grohe America, Inc: www.grohe.com/us/#sle.
b. Jay R. Smith Manufacturing Company : www.jrsmith.com/#sle.
c. JOSAM Company : www.josam.com/#sle.
d. Zurn Industries, LLC : www.zurn.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable
spud, lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

2.04 WALL HUNG URINALS
A. Manufacturers:

1. Basis of Design:  TOTO USA, INC.  Model #UT104E(V); www.totousa.com
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.
1. Consumption Volume:  1.0 gal (3.7 L) per flush, maximum.
2. Flush Valve:  Exposed (top spud).
3. Flush Operation:  Sensor operated.
4. Trapway Outlet:  Integral.
5. Outlet Size and Location: 2 inches (50 mm) , rear  side.

C. Flush Valves:
1. Manufacturers:

a. Basis of Design:  TOTO USA, INC. Model #: TEU1LA12#CP; www.totousa.com
2. Sensor-Operated:

http://www.specagent.com/Lookup?uid=123457043285
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a. Type:  ASME A112.19.5; chloramine-resistant, clog-resistant dual-seat diaphragm
valve with vacuum breaker, stops and accessories.

b. Mechanism:  Solenoid-operated piston or electronic motor-actuated operator with
low-voltage powered infrared sensor, and mechanical override or override push
button.

c. Supplied Volume Capacity:  1.2 gal (4.5 L) per flush.
D. Urinal Carriers:

1. Manufacturers:
a. Jay R. Smith Manufacturing Company : www.jrsmith.com/#sle.
b. JOSAM Company : www.josam.com/#sle.
c. Zurn Industries, LLC : www.zurn.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded fixture studs for fixture hanger, bearing studs.

2.05 LAVATORIES
A. Manufacturers:

1. Basis of Design:  TOTO USA, INC. ; www.totousa.com
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Wall-Hung Basin:
1. Products:

a. Basis of Design:  TOTO USA, INC. Model ##LHT242(G), Wall Hung Lavatory, with
back; www.totousa.com

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Carrier:

a. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded studs for fixture hanger, bearing plate and studs.

b. Manufacturers:
1) Jay R. Smith MFG. Co : www.jrsmith.com/#sle.
2) JOSAM Company : www.josam.com/#sle.
3) Zurn Industries, LLC : www.zurn.com/#sle.
4) Substitutions:  See Section 01 60 00 - Product Requirements.

C. Under-Mount Basin:
1. Vitreous China: ASME A112.19.2; white interior , oval  shape, front overflow,  seal of putty,

caulking, or concealed vinyl gasket, and white exterior  finish. Size as indicated on
drawings .

2. Products:
a. Basis of Design:  TOTO USA, INC. Model #LT231, Atherton Undercounter Lavatory;

www.totousa.com
b. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Supply Faucet:
1. Wall Mounted Faucet Manufacturers:

a. Basis of Design: TOTO USA; Faucet: Sensor, Model GF Single-Handle Faucet;
Model #TLG11301U: www.totousa.com.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Deck Mounted Faucet Manufacturers:

a. Basis of Design:  TOTO USA; Faucet: Sensor, Model TEL115-D10E:
 www.totousa.com.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
3. ASME A112.18.1; chrome plated combination supply fitting with pop-up waste, water

economy aerator with maximum flow of 2.2 gpm (8.3 L/min), indexed handles.
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2.06 ALL-IN-ONE LAVATORY SYSTEM
A. Manufacturers:

1. Basis of Design: Sloan AER_DEC Model #AD-8200; wall mount, 2 station; faucet, soap
dispenser, hand dryer:  www.sloan.com

2. Substitutions:  See Section 01 60 00 - Product Requirements.
2.07 SINKS

A. Manufacturers:
1. Basis of Design:  Elkay:  www.elkay.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Single Compartment Bowl, Top Mount
1. ASME A112.19.3; 25 by 22 by 12-1/8 inch (_____ by _____ by _____ mm)  outside

dimensions, 16 gauge , 0.0598 (1.518 mm)  thick, type 304  stainless steel, self-rimming
and undercoated, with ledge back drilled for trim.

2. ADA Accessible ASME A112.19.3; 19 by 17 by  6-1/2 inch (_____ by _____ by _____
mm)  outside dimensions, 20 gauge, 0.0375 inch (0.95 mm)  thick, type 304  stainless steel,
self-rimming and undercoated, with ledge back drilled for trim.

3. Products:
a. Basis of Design: Elkay, model Lustertone: www.elkay.com.
b. Basis of Design: Elkay, ADA model Celebrity: www.elkay..com.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Double Compartment Bowl, Top Mount:
1. ASME A112.19.3; 33 by 22 by 9 inch (_____ by _____ by _____ mm)  outside dimensions,

18 gauge, 0.050 inch (1.27 mm)  thick, type 304  stainless steel, self- rimming and
undercoated, with ledge back drilled for trim.

2. Products:
a. Basis of Design: Elkay, model LR3322: www.elkay.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Undermount-Installed Single Compartment Bowl:
1. ASME A112.19.3, stainless steel, 33-1/2 by 18 by  inch 10 (_____ by _____ by _____

mm), 16 gauge , 0.0598 (1.518 mm), type 304 stainless steel.
2. Undercoated bottom sound deadening pads.
3. Products:

a. Basis of Design: Elkay, model Crosstown: www.elkay.com.
b. Basis of Design: ADA accessible; Elkay model Lustertone Classic,

ELUHAD141845PD:  www.elkay.com.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Kitchen Faucets:
1. Manufacturers:

a. Basis of Design:  Delta Faucet:  www.deltafaucet.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Single Handle Faucet with Three-Function Pulldown Spray Head:
a. Type:  Deck-mount, swivel faucet with mounting plate.
b. Spray Functions:  Stream, full spray and pause at 1.8 gpm (6.8 L/min), maximum.
c. ASME A112.18.1, ADA Standards, and NSF 61 compliant assembly.
d. Materials:  Ceramic disc-cartridge valve on brass body with polished chrome finish.
e. Products:

1) Basis of Design: Delta Faucet, Model #9159-DST: www.deltafaucet.com.
2.08 UNDER-LAVATORY PIPE SUPPLY COVERS

A. Manufacturers:
1. Plumberex Specialty Products, Inc: www.plumberex.com/#sle.
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B. General:
1. Insulate exposed drainage piping including hot, cold and tempered water supplies under

lavatories or sinks per ADA Standards.
2. Construction:  1/8 inch (3.2 mm) PVC with antimicrobial, antifungal and UV resistant

properties.
a. Comply with ASME A112.18.9 for covers on accessible lavatory piping.
b. Comply with ICC A117.1.

2.09 SHOWER RECEPTORS
A. Solid Surfacing Shower Receptors:  Solid plastic resin casting, self-supporting, for installation

over conventional subfloor; complying with IAPMO Z124.
1. Material:  Complying with ISFA 2-01 and NEMA LD 3; acrylic or polyester resin, renewable

material filler, and pigments; homogenous, nonporous and capable of being worked and
repaired using standard woodworking tools; no surface coating; color and pattern
consistent throughout thickness.

2. Surface Burning Characteristics:  Flame spread index of 25 or less, and smoke developed
index of 450 or less, Class A, when tested in accordance with ASTM E84.

3. Finish on Exposed Surfaces:  Provide satin or matte, gloss rating of 3 to 20.
4. Color and Pattern:  As selected by  from manufacturer's full line.
5. Manufacturers:

a. Basis of Design: Claron Bathware; www.clarionbathware.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Drain Trim:  Removable chrome-plated strainer and tail piece.
C. ADA Solid Surfacing Shower Receptors:  Solid plastic resin casting, self-supporting, for

installation over conventional subfloor; complying with IAPMO Z124.
1. Material:  Complying with ISFA 2-01 and NEMA LD 3; acrylic or polyester resin, renewable

material filler, and pigments; homogenous, nonporous and capable of being worked and
repaired using standard woodworking tools; no surface coating; color and pattern
consistent throughout thickness.

2. Surface Burning Characteristics:  Flame spread index of 25 or less, and smoke developed
index of 450 or less, Class A, when tested in accordance with ASTM E84.

3. Finish on Exposed Surfaces:  Provide satin or matte, gloss rating of 3 to 20.
4. Color and Pattern:  As selected by  from manufacturer's full line.
5. Manufacturers:

a. Basis of Design: Claron Bathware; www.clarionbathware.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2.10 SHOWERS
A. Shower Trim:

1. Single Handle:  ASME A112.18.1; lever-handle operated, pressure balanced mixing valve
with integral service stops, bent shower arm with adjustable spray ball joint shower head
with maximum flow, and escutcheon.

B. Shower Valve:
1. Comply with ASME A112.18.1.
2. Provide with integral thermostatic mixing valve to supply 1.5 gpm (5.6 L/min) .
3. Manufacturers:

a. Basis of Design:   Delta Lahara Bath Collection Model: Shower only #142938-H2O
Series:  www.deltafaucet.com.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
C. Shower Slide Bar:

1. NSF Standard: Comply with NSF 61 Annex G, "Drinking Water System Components -
Health Effects," for shower materials that will be in contact with potable water.

2. Shower Faucets and Mixing Valve:
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a. Provide Optional Delta H2OKindetic 3-Setting Slide Bar4 Hand Shower
b. Supply Connections: NPS 1/2.

D. Shower Seat:  #400-33.5" SDL Folding Seat
E. Curtain and Rod:  #CR-35 1/2 Curtain Rod and Curtain
F. Collapsible Threshold Kit 2.5a

2.11 INDOOR DRINKING FOUNTAINS
2.12 BOTTLE FILLING DRINKING FOUNTAINS

A. Manufacturers:
1. Basis of Design:  Elkay Manufacturing Company; Model #LZWSM8K :

www.elkay.com/#sle.
2.13 BI-LEVEL, ELECTRIC WATER COOLERS

A. Manufacturers:
1. Basis of Design: Elkay Manufacturing Company dual height ADA; Elkay #LZS-

LRPBM28K.: www.elkay.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Water Cooler:  Bi-level, electric, mechanically refrigerated; surface mounted, ADA compliant;
stainless steel top, vinyl on steel body, elevated anti-squirt bubbler with stream guard,
automatic stream regulator, push button, mounting bracket; integral air cooled condenser and
stainless steel grille.
1. Capacity:  8 gph (30.3 Lph) of 50 degrees F (10 degrees C) water with inlet at 80 degrees

F (27 degrees C) and room temperature of 90 degrees F (32 degrees C), when tested in
accordance with ASHRAE Std 18.

2. Electrical:  115 VAC, 60 Hertz compressor, 6 foot (2 m) cord and plug for connection to
electric wiring system including grounding connector.

2.14 MOP SINKS
A. Terrazzo Mop Sink Manufacturers:

1. Basis of Design:   Fiat, Service Basin, Model #TSB-300 32" x 32" :  www.fiatproducts.com
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Material:  Precast terrazzo composed of marble chips cast in Portland cement.
C. Type:  Rectilinear, standard height.
D. Grid strainer: Stainless steel; integral; removable.
E. Rim Guard:  On front top surfaces.
F. Accessories:

1. Standard: ASME A112.18.1/CSA B125.1.
2. Service Sink Faucet:  Fiat 830AA
3. Hose/Bracket Combination:  832AA
4. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-

supply piping size. Include chrome-plated brass or stainless-steel wall flange.
5. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with

inlet connection matching supply piping.
6. Operation:  Loose key.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.
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3.03 INSTALLATION
A. Install components level and plumb.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS
A. Review millwork shop drawings. Confirm location and size of fixtures and openings before

rough-in and installation.
3.05 ADJUSTING
3.06 CLEANING

A. Clean plumbing fixtures and equipment.
3.07 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.
B. Repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  22 40 00
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SECTION 22 67 00
WATER TREATMENT EQUIPMENT

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform work and related work required by
Contract Documents for a complete operating system.

1.02 SUBMITTALS
A. Submit manufacturer's data in accordance with Basic Mechanical/Electrical Requirements and

Division 01.  Obtain approval prior to ordering material.
B. Provide submittals for all products specified under Part 2 of this Section as well as the

following:
1. All pretreatment equipment including electrical devices and controls.
2. All post-treatment equipment including electrical devices and controls.
3. Wiring diagrams for all electrical power and control connections.
4. Final equipment layout.
5. Final piping layout.

1.03 QUALITY ASSURANCE
A. Follow all requirements, recommendations and appendices to comply with the equipment

manufacturer's specifications and instruction manuals.
B. Equipment selected to provide a complete water treatment system shall be supplied by a single

manufacturer.  Items purchased from various manufacturers will not be accepted.
C. The equipment manufacturer shall have at least five (5) years' experience with water treatment

installations.
1.04 REGULATION REQUIREMENTS

1. UV Disinfection Assembly equipment must meet the following: NSF Standard 61 and
Standard 55 Class A certified. No exception per New York State Department of Health
Regulations for Water Disinfection.

PART 2 - PRODUCTS
2.01 PIPING

A. Refer to Specification Section 221010, "Piping Systems and Accessories".
2.02 VALVES

A. Refer to Specification Section 220523, "Valves".
B. Sampling Ports/Valves. Refer to drawing P201 for location and quantity of sampling stations.

1. Ball valve or drain valve type fitting. Polished brass, smooth bore outlet.
2. Boiler drain type valves with hose threads are not acceptable.

2.03 SEDIMENT FILTER (SF-1)
A. Provide one (1) single stainless steel cartridge housing tank, with (2) two 20 micron filter

cartridges as follows:
1. 316 SS housing material.
2. Service Flow:  50 GPM.
3. Pipe Size:  2 in.

B. Design Equipment:  Watts Series PWHSJUMBO Model No. PHSJUM40 @ 50 gpm. Watts
Jumbo Filter Cartridge Series "40" Model No. PWJPL40M100, 20 micron filter. (provide initial
cartridge and one subsequent spare cartridge and turn spare over to owner)

2.04 ULTRAVIOLET STERILIZER (UV-A, UV-B)
A. Provide (2) two, vertical, stainless steel, self-contained, 20 gpm, ultraviolet water purifiers. Type

316L SST stainless housing rated for 300 PSI, with remote control panel for each unit.
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Removable UV lamps quartz sleeve.  Units will be piped in parallel for normal operation of all
three units. System design at 40 gpm, system can operate on any two units at one time.
Specific required items/accessories listed below:
1. No. of UV Lamps (each unit):  1.
2. Flow Rate: (each unit, UV-A, B): 20 GPM.
3. Pipe Sizes:  1-1/4 in.
4. Electrical Requirements:  120/1/60. Power consumption 160 watts, Ultraviolet lamp output:

140 watts.
5. Quartz sleeve on UV lamp.
6. Quick lamp change caps without the need for shutdown of water pressure.
7. Removable flange head.
8. Drain plug.
9. 1-1/4" solenoid valve on outlet of each unit.
10. Inlet chamber ports will integrate a maximum 20 gpm flow restrictor.
11. Flow Meter with control panel interface wiring/cabling.
12. UV Sensor. Mounted to UV lamp chamber. Include control panel interface wiring/cabling.
13. UV Housing Cooling Fan Assembly. Include control panel interface wiring/cabling.
14. Control Panel, Controller interface. (One control panel required for each UV

unit/assembly). Lamp status and monitoring control device required. Include BMS
Communication option on each control panel. Each panel will be capable of providing the
following: Audible Alarm, Audible Alarm Mute, Replacement lamp counter reset, Lamp
operation indicator, Controller operation indicator, Solenoid valve operation indicator,
cooling fan operation indicator, UV Sensor reading indicator, and Flow Meter operation
indicator.

15. UV Disinfection Assembly equipment must meet the following: NSF Standard 61 and
Standard 55 Class A certified. No exception per New York State Department of Health
Regulations for Water Disinfection.

16. The two UV units are to be installed vertically side by side. The two control panels are to
be wall mounted side by side.

17. Provide Uni-strut type structural framing as required to wall mount the UV chambers. See
drawing P101W for location.

18. Vertical UV nits must be installed to allow clearance for UV lamp removal from top of each
UV unit assembly.

19. Provide all wiring and cabling needed to connect Control Panels to UV assembly devices.
Devices requiring electrical connections to panel: UV Sensor, Flow Meter, Solenoid Valve,
UV Lamp electrical connection (top of UV Chamber), and Cooling Fan.

20. Refer to Drawing P101W and Schematic Detail on drawing P501; Provide "balancing"
header for inlet and outlet sides of UV assemblies. Piped balancing header is required for
even distribution of water flow into and out of the parallel UV Water Treatment Design.

21. Design basis unit size (UV-A, UV-B): 31" long x 4" diameter.
B. Design Equipment:  VIQUA Model PRO20, 20 gpm, 1-1/4" NPT connections with 20 gpm

integral flow restrictor on inlet chamber, 1-1/4" solenoid valve on outlet port, Preheat type
germicidal lamps. VIQUA Controller Interface, UV Sensor, Flow Meter, Cooling Fan. VIQUA
COMMcenter with Building Management System interface device.

2.05 METERS AND GAUGES
A. Pressure gauges shall be liquid filled, with 1/4 in. NPT stem mount, 2.5 in. dial face, stainless

steel exterior, stainless steel intervals, 0 - 160 PSI range.
B. Water Meter: 2" Totalizing type Water Meter with digital readout.

1. Manufacturer: Assured Automation Model G2-2" NPT inlet and outlet. Or equal equipment
accepted.

2. Install meter at entrance of raw water supply from well pump. Meter required per
NYSDOH for recording gallons of water entering the UV Treatment Plant
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PART 3 - EXECUTION
3.01 EQUIPMENT AND SYSTEMS

A. Install equipment and systems in accordance with provisions of each applicable Section of
these Specifications.

B. The system manufacturer shall provide startup supervision by a qualified technical
representative.

C. The manufacturer shall warrant all equipment for the following: UV Chamber - ten (10) years,
Electrical (controller) and Hardware Components - five (5) years, UV Lamps, Sleeves, and UV
Sensors - one (1) year. All warranties from date of purchase.

D. Installing contractor:  period of one (1) full year from the time of satisfactory equipment start-up.
E. The manufacturer shall supervise the installation of the equipment and verify that the

equipment produces the quality and quantity of water specified.
3.02 TESTS

A. Test all system piping with inert gas (Nitrogen) at a pressure of 1.5 times the system operating
pressure.  The pressure shall remain constant without a drop in pressure for one (1) hour.

B. Entire piping system shall be cleaned, flushed, sterilized and rinsed with hydrogen peroxide
prior to being put into service.  Work shall be performed in accordance with the system
manufacturer.

3.03 INSTALLATION OF PIPING
A. Install air release valve (as indicated on the drawings) at the high point of the piping system on

the top floor to assure that the system can be completely vented.
B. Do not conceal piping until inspected by the Owner's Representative.

END OF SECTION  22 67 00
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SECTION 22 70 10
NATURAL GAS SYSTEMS

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.02 SUBMITTALS
A. Provide manufacturer's data sheets and installation instructions for all equipment and

accessories in this section in accordance with Basic Mechanical/Electrical Requirements and
Division 01.

1.03 QUALITY ASSURANCE
A. Follow all requirements, recommendations, and appendices to comply with the following

publications, codes, standards, and listings:
1. 2020 Fuel Gas Code of New York State.
2. American Gas Association.
3. Central Hudson Gas and Electric

B. Provide equipment and accessories that are listed and labeled by a nationally recognized
testing laboratory.

1.04 GAS SERVICE
A. All new underground gas service piping from the street main to, and including, the gas meter

will be installed by Central Hudson Gas.
B. The cost of this work shall be included in this Contractor's bid.

1.05 GAS PRESSURE
A. The maximum allowable gas pressure inside the building is 1/2 psi.

1.06 UNDERGROUND GAS PIPING
A. All underground gas piping located downstream of the gas meter shall be installed by a

approved utility contractor in accordance with the gas company's requirements.
B. The cost of this work shall be included in this Contractor's bid.

PART 2 - PRODUCTS
2.01 GAS PIPING

A. Piping Materials:  Refer to Specification Section 221010, "Piping Systems and Accessories"
and Section 221020, "Underground Piping And Accessories".

B. All exposed exterior and interior piping shall be primed and painted with one coat of alkyd
primer and two coats of exterior acrylic latex gloss enamel.  Color shall be as selected.

2.02 VALVES
A. Refer to Specification Section 220523, "Valves".

2.03 FLEXIBLE CONNECTORS
A. Stainless steel construction and in accordance with ANSI Z21.24.

2.04 LOCATOR TAPE
A. Yellow plastic tape, intended for direct-burial service, not less than 6 inch (152.4 mm). wide x 4

mils (0.1016 mm) thick with #10 AWG coated stranded copper wire tracer.  Lettering on the
tape shall state, "CAUTION:  BURIED GAS LINE BELOW".

B. Manufacturers:  Calpico, Griffolyn, Terra Tape or approved equivalent.
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2.05 TRANSITION RISERS (PE UNDERGROUND GAS PIPE TO STEEL PIPING ABOVE GROUND)
2.06 A. 2” ANODELESS, PREBENT GAS SERVICE RISER. QUANITY(2) TWO: AT GENERATOR, AT

GAS METER ASSEMBLY.
PART 3 - EXECUTION
3.01 ARRANGEMENTS

A. Make arrangements with Central Hudson Gas and Electric to provide the gas service and meter
at the indicated location.

B. Contact the utility company for the cost of the service, its fees and required permits.  Pay all
costs and include within the base bid.

C. The service load is 2,400,000 Btuh.  The pressure at the meter outlet shall be set at 7-11 inch
(279.4 mm). wc. Natural gas fired emergency generator is specified as needing 7” – 11” wc for
operation.

D. Coordinate all service requirements with the utility company.
E. Coordinate Emergency Generator gas connection location with Electric Contractor prior to

installing gas service riser from gas meter to generator.
F. The contractor shall arrange for the plumbing inspector to inspect the gas piping and vent

installations upon completion including underground and rough-ins, as well as installation of
gas-fired appliances.

3.02 GAS DISTRIBUTION SYSTEM
A. Provide distribution system from gas meter outlet, including mains, risers, branches, drips, shut-

offs and other required parts.  Connect to equipment indicated or specified as requiring gas for
their operation.

B. Provide shutoff valve at the meter outlet.  Provide all parts and accessories needed to connect
to meter.

C. Furnish sleeve and sealing element for above ground gas piping entry through outside wall.
 Make entry gas and watertight.

3.03 PIPING INSTALLATION
A. Install gas piping at a uniform slope of 1/4 inch (6.35 mm). in 15 feet (457.2 cm) to prevent

traps.  Horizontal lines shall slope upward to risers to the equipment.
B. Drips and Sediment Traps:  Install drips at points where condensate may collect.  Locate where

readily accessible to permit cleaning and emptying.  Do not install where condensate would be
subject to freezing.  The sediment trap shall be installed in the gas supply line to gas fired
equipment.  The trap shall be a tee fitting having a threaded capped nipple installed vertically in
the bottom most opening of the tee.

C. Make reductions in pipe sizes using eccentric reducer fittings installed with the level side down.
 Connect branch piping from top or side of horizontal piping.

D. Install unions in pipes 2 inch (50.8 mm). and smaller, adjacent to each valve, regulator and at
final connection to each piece of equipment.  Unions are not required on flanged devices.

E. Provide pressure regulator in supply to each gas fired appliance as required.
3.04 WELDING

A. Welding shall be performed in compliance with the welding procedure specifications prepared
by the National Certified Pipe Welding Bureau.  Welded pipe fabricated by certified welder.
 Contractor shall submit proof of current certification of each welder if requested by the Owner.
 Use full-length pipe where possible; minimum distance between welds, 18 inch (457.2 mm). on
straight runs.  Welds must be at least full thickness of pipe with inside smooth; remove cutting
beads, slag and excess material at joints; chamfer ends.  Minimum gap 1/8 inch (3.18 mm).,
maximum 1/4 inch (6.35 mm). for butt welds.  Overlaps on position and bench welds to be not
less than 3/4 inch (19.05 mm).  One internal pass and one external pass minimum required on
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slip-on flanges.  Do not apply heat to rectify distorted pipe due to concentrated welding; replace
distorted pipe.  Exercise caution to prevent heat related damage to plastic parts within the gas
meter or regulators.

B. Welder qualifications:  Welded piping fabricated by certified welder.  Welder shall be certified
under ASME or API Code III.

3.05 CONNECTIONS
A. Install gas piping next to gas-utilizing equipment and appliances for servicing and maintenance.

 Connect gas piping to gas-utilizing equipment and appliances with shutoff valves and unions.
 Make connections to equipment downstream of valves and unions with flexible connectors.
 Valves, unions and flexible connectors shall be same size as the gas supply piping to the
equipment.

B. Install a gas valve upstream within 6 feet (182.88 cm) of each gas-utilizing appliance.  Install a
union connection downstream from the valve to permit removal of controls.

C. Sediment Traps:  Install full size threaded tee fittings forming drips, as close as practical to gas
appliance inlets.  Cap or plug bottom outlet.

3.06 UNDERGROUND PIPING INSTALLATION
A. All underground piping shall be installed by a utility approved contractor in accordance with the

gas company's requirements.
B. Qualification by the utility company is required for the individual making heat-fusion joints.
C. The service main shall be installed with a minimum 36 inch (914.4 mm). cover and shall in all

cases conform to be requirements of the pipe manufacturer instructions.
3.07 LOCATOR TAPE

A. Install the locator tape with the gas main, which can be used to help determine the location of
the gas piping at a future time.  Locate directly over the buried gas line at a depth of 6 inch
(152.4 mm). below finished grade.

B. Terminate tracer wire in cast iron boxes.  Maximum spacing between boxes shall be 500 feet
(15240 cm)

3.08 GAS PIPING TESTS
A. Test natural gas systems according to 2020 Fuel Gas Code of New York State and the local

utility requirements unless otherwise noted:
1. Test pressure shall be 15 psi (103.42 kPa) for one (1) hour for steel piping.
2. Pressure testing of plastic piping shall be per utility's requirements.

B. Tests shall be witnessed by utility company.  Make arrangements, provide all necessary items
to complete testing and pay all costs.

C. All tests shall be performed prior to the connection of equipment.  Regulator shall be isolated
from test pressures.  Soap test shall be conducted on all joints.  Repair leaks and defects with
new materials.  Retest system until satisfactory results are obtained.

D. Verify correct pressure settings for pressure regulators.
E. Provide written certification that tests have been conducted and satisfactorily completed.

 Submit to Owner's Representative.
3.09 GAS LINE PURGING

A. At completion of pressure test, purge all natural gas systems according to 2020 Fuel Gas Code
of New York State and the utility company requirements.

B. Provide three (3) days notice to utility company to have the meter unlocked for service and
equipment start up.  Make all arrangements and pay all fees as required by the Utility
Company.

END OF SECTION  22 70 10



Town of Montgomery Police
Station  23 05 00 - 1  Basic Mechanical Requirements 

SECTION 23 05 00
BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
B. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.02 WORK INCLUDED

A. Provide all labor, tools, materials, accessories, parts, transportation, taxes, and related items,
essential for installation of the work and necessary to make work, complete, and operational.
 Provide new equipment and material unless otherwise called for.  References to codes,
specifications and standards called for in the specification sections and on the drawings mean,
the latest edition, amendment and revision of such referenced standard in effect on the date of
these contract documents.  All materials and equipment shall be installed in accordance with
the manufacturer's recommendations.

1.03 LICENSING
A. The Contractor shall hold a license to perform the work as issued by the authority having

jurisdiction.
B. [Plumbing contract work shall be performed by, or under, the direct supervision of a licensed

master plumber.]
C. [Electrical contract work shall be performed by, or under, the direct supervision of a licensed

electrician.]
1.04 PERMITS

A. Apply for and obtain all required permits and inspections, pay all fees and charges including all
service charges.  Provide certificate of approval from the Authorities Having Jurisdiction prior to
request for final payment.

B. Provide electrical inspection certificate of approval from Middle Department Inspection Agency,
Commonwealth Inspection Agency, or an Engineer approved Inspection Agency prior to
request for final payment.

1.05 CODE COMPLIANCE
A. Provide work in compliance with the following Codes and Standards based on the current

edition in effect at project location:
1. Building, Code of New York State.
2. Existing Building Code of New York State.
3. Fire Code of New York State.
4. Plumbing Code of New York State.
5. Mechanical Code of New York State.
6. Fuel Gas Code of New York State.
7. Property Maintenance Code of New York State.
8. Energy Conservation Code of New York State
9. Accessible and Usable Buildings and Facilities, ICC A117.1.
10. New York State Department of Labor Rules and Regulations.
11. New York State Department of Health.
12. National Electrical Code (NEC).
13. Occupational Safety and Health Administration (OSHA).
14. Local Codes and Ordinances.
15. Life Safety Code, NFPA 101.
16. City of [Albany] [Buffalo] [Ithaca] [Syracuse] Plumbing Department.
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1.06 GLOSSARY
ACI American Concrete Institute
AGA American Gas Association

AGCA Associated General Contractors of America, Inc.
AIA American Institute of Architects

AISC American Institute of Steel Construction
AFBMA Anti-Friction Bearing Manufacturer's Association
AMCA Air Moving and Conditioning Association, Inc.
ANSI American National Standards Institute
ARI Air Conditioning and Refrigeration Institute

ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers,
Inc.

ASME American Society of Mechanical Engineers
ASPE American Society of Plumbing Engineers
ASTM American Society for Testing Materials
AWSC American Welding Society Code
AWWA American Water Works Association

FM Factory Mutual Insurance Company
IBR Institute of Boiler & Radiation Manufacturers

IEEE Institute of Electrical and Electronics Engineers
IRI Industrial Risk Insurers

NEC National Electrical Code
NEMA National Electrical Manufacturer's Association
NESC National Electrical Safety Code
NFPA National Fire Protection Association

NYS/DEC New York State Department of Environmental Conservation
SBI Steel Boiler Institute

SMACNA Sheet Metal and Air Conditioning Contractors National Association
UFPO Underground Facilities Protective Organization

UL Underwriter's Laboratories, Inc.
OSHA Occupational Safety and Health Administration

XL - GAP XL Global Asset Protection Services

1.07 DEFINITIONS

Acceptance Owner acceptance of the project from Contractor upon certification by
Owner's Representative.

As Specified Materials, equipment including the execution specified/shown in the contract
documents.

Basis of Design Equipment, materials, installation, etc. on which the design is based.  (Refer
to the article, Equipment Arrangements, and the article, Substitutions.)

Code
Requirements Minimum requirements.

Concealed Work installed in pipe and duct shafts, chases or recesses, inside walls,
above ceilings, in slabs or below grade.

Coordination
Drawings

Show the relationship and integration of different construction elements and
trades that require careful coordination during fabrication or installation, to fit
in the space provided or to function as intended.

Delegated-
Design Services

Performance and Design criteria for Contractor provided professional
services.  Where professional design services or certifications by a design
professional are specifically required of a Contractor, by the Contract
Documents.  Provide products and systems with the specific design criteria
indicated.

If criteria indicated is insufficient to perform services or certification required,
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submit a written request for additional information to the Engineer.

Submit wet signed and sealed certification by the licensed design
professional for each product and system specifically assigned to the
Contractor to be designed or certified by a design professional.

Examples:  structural maintenance ladders, stairs and platforms, pipe
anchors, seismic compliant system, wind, structural supports for material
equipment, sprinkler hydraulic calculations.

Equal,
Equivalent,
Equal To,

Equivalent To,
As Directed and

As Required

Shall all be interpreted and should be taken to mean "to the satisfaction of the
Engineer".

Exposed Work not identified as concealed.

Extract Carefully dismantle and store where directed by Owner's Representative
and/or reinstall as indicated on drawings or as described in specifications.

Furnish Purchase and deliver to job site, location as directed by the Owner's
Representative.

Inspection Visual observations by Owner's site Representative.

Install

Store at job site if required, proper placement within building construction
including miscellaneous items needed to affect placement as required and
protect during construction.  Take responsibility to mount, connect, start-up
and make fully functional.

Labeled Refers to classification by a standards agency.
Manufacturers Refer to the article, Equipment Arrangements, and the article, Substitutions.

Prime
Professional

Architect or Engineer having a contract directly with the Owner for
professional services.

Product Data
Illustrations, standard schedules, performance charts, instructions, brochures,
wiring diagrams, finishes, or other information furnished by the Contractor to
illustrate materials or equipment for some portion of the work.

Provide (Furnish
and Install)

Contractor shall furnish all labor, materials, equipment and supplies
necessary to install and place in operating condition, unless otherwise
specifically stated.

Relocate Disassemble, disconnect, and transport equipment to new locations, then
clean, test, and install ready for use.

Remove Dismantle and take away from premises without added cost to Owner, and
dispose of in a legal manner.

Review and
Reviewed

Should be taken to mean to be followed by "for the limited purpose of
checking for conformance with information given and the design concept
expressed in the Contract Documents".

Roughing Pipe, duct, conduit, equipment layout and installation.

Samples
Physical full scale examples which illustrate materials, finishes, coatings,
equipment or workmanship, and establishes standards by which work will be
judged.

Satisfactory As specified in contract documents.

Shop Drawings
Fabrication drawings, diagrams, schedules and other instruments, specifically
prepared for the work by the Contractor or a Sub-contractor, manufacturer,
supplier or distributor to illustrate some portion of the work.

Site
Representative Owner's Inspector or "Clerk of Works" at the work site.

Submittals
Defined

(Technical)

Any item required to be delivered to the Engineer for review as requirement of
the Contract Documents.



Town of Montgomery Police
Station  23 05 00 - 4  Basic Mechanical Requirements 

The purpose of technical submittals is to demonstrate for those portions of
the work for which a submittal is required, the manner in which the Contractor
proposes to conform to the information given and design concepts expressed
and required by the Contract Documents.

1.08 EXISTING CONDITIONS
A. Contractor shall review all available record documents of existing construction or other existing

conditions and hazardous material information.  Owner does not guarantee that existing
conditions are the same as those indicated in these documents.  Contractor shall record
existing conditions via measured drawings and preconstruction photographs or video.
 Inventory and record the condition of items to be removed and salvaged.  Provide photographs
or video of conditions that might be misconstrued as damage caused by salvage, removal or
construction operations.

B. Owner will occupy portions of the building immediately adjacent to the area(s) of removals.
 Conduct removals so Owner's operations are not disrupted.  Contractor shall locate, identify,
disconnect and seal or cap mechanical, plumbing, fire protection and/or electrical systems
serving areas of removals, unless noted otherwise in the contract documents.  Contractor shall
arrange shut-down of systems with the Owner.  Piping and ductwork indicated to be removed
shall be removed and capped or plugged with compatible materials.  If services/systems are
required to be removed, relocated or abandoned, provide temporary services/systems the
bypass area(s) of removals to maintain continuity of services/systems to other parts of the
building, as required.

1.09 SHOP DRAWINGS/PRODUCT DATA/SAMPLES
A. Provide submittals on all items of equipment and materials to be furnished and installed.

 Submittals shall be accompanied by a transmittal letter, stating name of project and contractor,
name of vendor supplying equipment, number of drawings, titles, specification sections (name
and number) and other pertinent data called for in individual sections.  Submittals shall have
individual cover sheets that shall be dated and contain:  Name of project; name of prime
professional; name of prime contractor; description or names of equipment, materials and
items; and complete identification of locations at which materials or equipment are to be
installed.  Individual piecemeal or incomplete submittals will not be accepted.  Similar items, (all
types specified) shall be submitted at under one cover sheet per specification section (e.g.
lighting fixtures, valves, plumbing fixtures, etc.).  Submittals shall include all required
documentation for each product listed in the specification section at the same time as a
complete package.  Number each submittal by trade.  Indicate deviations from contract
requirements on Letter of Transmittal.  Submittals will be given a general review only.
 Corrections or comments made on the Submittals during the review do not relieve Contractor
from compliance with requirements of the drawings and specifications.  The Contractor is
responsible for:  confirming and correcting all quantities; checking electrical characteristics and
dimensions; selecting fabrication processes and techniques of construction; coordinating his
work with that of all other trades; and performing his work in a safe and satisfactory manner.  If
submitting hard copies, submit four (4) copies for review.

B. [The Engineer will review up to two (2) submissions of any single submittal.  The Contractor will
be invoiced on an hourly rate basis for the time spent reviewing the same shop drawing in
excess of twice.]

C. If submittals are to be submitted electronically, all requirements in Item A apply.  Submittals
shall be emailed in PDF format to specific email address provided by the Construction
Manager, General Contractor, Architect or Project Manager.  Name of project shall be in
subject line of email.  Send emails to [mealbasubmittalclerk@meengineering.com]

D. Refer to Division 01 for additional requirements.

mailto:mealbasubmittalclerk@meengineering.com
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[DESIGNER NOTE:  VERIFY AND EDIT.]
2.01 [PROTECTION OF PERSONS AND PROPERTY

A. Contractor shall assume responsibility for construction safety at all times and provide, as part of
contract, all trench or building shoring, scaffolding, shielding, dust/fume protection,
mechanical/electrical protection, special grounding, safety railings, barriers, and other safety
feature required to provide safe conditions for all workmen and site visitors.]

2.02 EQUIPMENT ARRANGEMENTS
A. The contract documents are prepared using one manufacturer as the Basis of Design, even

though other manufacturers' names are listed.  If Contractor elects to use one of the listed
manufacturers other than Basis of Design or if the physical size, performance or electrical
characteristics for the Basis of Design equipment differs from what is indicated in the contract
documents, submit detailed drawings, indicating proposed installation of equipment.  Show
maintenance clearances, service removal space required, and other pertinent revisions to the
design arrangement.  Make required changes in the work of other trades, at no increase in any
contract.  Provide larger motors, feeders, breakers, and equipment, additional control devices,
valves, fittings and other miscellaneous equipment required for proper operation, and assume
responsibility for proper location of roughing and connections by other trades.  Remove and
replace doorframes, access doors, walls, ceilings, or floors required to install.  If revised
arrangement submittal is rejected, revise and resubmit specified Basis of Design item which
conforms to Contract Documents.

2.03 SUBSTITUTIONS
A. If Contractor desires to bid on any other kind, type, brand, or manufacture of material or

equipment than those named in specifications, secure prior approval.  To request such
approval, Contractor shall submit complete information comparing (item-for-item) material or
equipment offered with design material or equipment.  Include sufficient information to permit
quick and thorough comparison, and include performance curves on same basis, capacities,
power requirements, controls, materials, metal gauges, finishes, dimensions, weights, etc., of
major parts.  If accepted, an addendum will be issued to this effect ahead of bid date.  Unless
such addendum is issued, substitution offered may not be used.

B. Refer to Division 01 for additional requirements.
2.04 UTILITY COMPANY SERVICES

A. Division 26 shall make arrangements with local utility company for electric service to the
Owner's distribution equipment.  Provide underground or overhead electric service as called for
and transformers, meter sockets or meter compartments as required by the Utility Company.
 Coordinate all activities between the Owner and Utility Company.  The installation of the
electric service shall comply with the published Utility Company standards.  [PAY ALL UTILITY
COMPANY CHARGES; INCLUDE CHARGES IN THE BASE BID.]

B. Division 22 shall make arrangements with local utility company for gas service to the Owner's
distribution system.  Provide service to the building as required by the Utility Company.
 Coordinate all activities between the Owner and Utility Company.  The installation of the gas
service shall comply with the published Utility Company standards.  [PAY ALL UTILITY
COMPANY CHARGES; INCLUDE CHARGES IN THE BASE BID.]

2.05 ROUGHING
A. The Contract Drawings have been prepared in order to convey design intent and are

diagrammatic only.  Drawings shall not be interpreted to be fully coordinated for construction.
B. Due to small scale of Drawings, it is not possible to indicate all offsets, fittings, changes in

elevation, interferences, etc.  Make necessary changes in contract work, equipment locations,
etc., as part of a contract to accommodate work to avoid obstacles and interferences
encountered.  Before installing, verify exact location and elevations at work site.  DO NOT
SCALE plans.  If field conditions, details, changes in equipment or shop drawing information
require an important rearrangement, report same to Owner's Representative for review.  Obtain
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written approval for all major changes before installing.
C. Install work so that items both existing and new are operable and serviceable.  Eliminate

interference with removal of coils, motors, filters, belt guards and/or operation of doors.  Provide
easy, safe, and code mandated clearances at controllers, motor starters, valve access, and
other equipment requiring maintenance and operation.  Provide new materials, including new
piping and insulation for relocated work.

D. Coordinate work with other trades and determine exact route or location of each duct, pipe,
conduit, etc., before fabrication and installation.  Coordinate with Architectural Drawings.
 Obtain from Owner's Representative exact location of all equipment in finished areas, such as
thermostat, fixture, and switch mounting heights, and equipment mounting heights.  Coordinate
all work with the architectural reflected ceiling plans and/or existing Architecture.  Mechanical
and electrical drawings show design arrangement only for diffusers, grilles, registers, air
terminals, lighting fixtures, sprinklers, speakers, and other items.  Do not rough-in contract work
without reflected ceiling location plans.

E. Before roughing for equipment furnished by Owner or in other Divisions, obtain from Owner and
other Divisions, approved roughing drawings giving exact location for each piece of equipment.
 Do not "rough in" services without final layout drawings approved for construction.  Cooperate
with other trades to insure proper location and size of connections to insure proper functioning
of all systems and equipment.  For equipment and connections provided in this contract,
prepare roughing drawing as follows:
1. Existing Equipment:  Measure the existing equipment and prepare for installation in new

location.
2. New Equipment:  Obtain equipment roughing drawings and dimensions, then prepare

roughing-in-drawings.  If such information is not available in time, obtain an
acknowledgement in writing, then make space arrangements as required with Owner's
Representative.

2.06 COORDINATION DRAWINGS
A. Before construction work commences, Divisions for all trades shall submit coordination

drawings in the form of CAD drawing files, drawn at not less than 1/4 in. scale.  Such drawings
will be required throughout all areas, for all Contracts.  These drawings shall show resolutions
of trade conflicts in congested areas.  Mechanical Equipment Rooms shall be drawn early in
coordination drawing process simultaneous with all other congested areas.  Prepare
Coordination Drawings as follows:
1. Division 23 shall prepare the base plan CAD coordination drawings showing all ductwork,

all pertinent heating piping, and equipment.  These drawings may be CAD files of the
required Ductwork Shop Drawings.  The drawings shall be coordinated with lighting
fixtures, sprinklers, air diffusers, other ceiling mounted items, ceiling heights, structural
work, maintenance clearances, electric code clearance, reflected ceiling plans, and other
contract requirements.  Reposition proposed locations of work after coordination drawing
review by the Owner's Representative.  Provide adjustments to exact size, location, and
offsets of ducts, pipes, conduit, etc., to achieve reasonable appearance objectives.
 Provide these adjustments as part of contract.  Minor revisions need not be redrawn.

2. Division 23 shall provide CAD files and submit the base plan CAD Coordination Drawings
to all Divisions.

3. Divisions 21 and 22 shall draw the location of piping and equipment on the base plan CAD
Coordination Drawings, indicating areas of conflict and suggested resolutions.

4. Divisions 26, 27 and 28 shall draw the location of lighting fixtures, cable trays, and feeders
over 1-1/2 in. on the base plan CAD Coordination Drawings, indicating areas of conflict
and suggested resolution.

5. The General Construction Trade shall indicate areas of architectural/structural conflicts or
obstacles on the CAD Coordination Drawings, and coordinate to suit the overall
construction schedule.
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6. The General Construction Trade shall expedite all Coordination Drawing work and
coordinate to suit the overall construction schedule.  In the case of unresolved
interferences, he shall notify the Owner's Representative.  The Owner's Representative
will then direct the various trades as to how to revise their drawings as required to
eliminate installation interferences.

7. If a given trade proceeds prior to resolving conflicts, then if necessary, that trade shall
change its work at no extra cost in order to permit others to proceed with a coordinated
installation.  Coordination approval will be given by areas after special site meetings
involving all Divisions.

B. The purpose of the coordination drawing process is to identify and resolve potential conflicts
between trades, and between trades and existing or new building construction, before they
occur in construction.  Coordination drawings are intended for the respective trade's use during
construction and shall not replace any Shop Drawings, or record drawings required elsewhere
in these contract documents.

2.07 REMOVAL WORK
A. Where existing equipment removals are called for, submit complete list to Owner's

Representative.  All items that Owner wishes to retain that do not contain asbestos or PCB
material shall be delivered to location directed by Owner.  Items that Owner does not wish to
retain shall be removed from site and legally disposed of.  Removal and disposal of material
containing asbestos, lead paint, mercury and PCB's shall be in accordance with Federal, State
and Local law requirements.  Where equipment is called for to be relocated, contractor shall
carefully remove, clean and recondition, then reinstall.  Remove all abandoned piping, wiring,
equipment, lighting, ductwork, tubing, supports, fixtures, etc.  Visit each room, crawl spaces,
and roofs to determine total Scope of Work.  The disturbance or dislocation of asbestos-
containing materials causes asbestos fibers to be released into the building's atmosphere,
thereby creating a health hazard to workmen and building occupants.  Consistent with Industrial
Code Rule 56 and the content of recognized asbestos-control work, the Contractor shall
apprise all of his workers, supervisory personnel, subcontractors, Owner and Consultants who
will be at the job site of the seriousness of the hazard and of proper safeguards and work
procedures which must be followed, as described in New York State Department of Labor
Industrial Code Rule 56.

B. For materials indicated to contain lead, that are being affected by demolition or construction,
the contractor shall comply with all Federal, State and Local law requirements regarding worker
exposure to lead disturbance and abatement procedures.

C. Refer to the Owner's Lead Paint Survey.  The Survey identifies the surfaces within the buildings
that were tested for lead by collecting paint samples and performing laboratory analysis.  If any
unidentified surfaces are to be impacted the lead content shall be tested by analytical
determinations conducted by a qualified laboratory approved by the Owner.  The contractor
shall review the current owner’s lead paint reports on file before starting any work which may
disturb existing surfaces.

2.08 REFRIGERANT RECOVERY
A. Existing equipment to be removed, as shown on the plans may contain refrigerant and

refrigerant oils.  This refrigerant and refrigerant oil must be handled in accordance with Federal,
State and Local law requirements.

B. Removal and recovery of refrigerant shall be in accordance with the current edition of Section
608 of the Clean Air Act of 1990, including all final regulations.

C. Refrigerant recovery must be performed by a technician, certified by an EPA-approved
certification program, using refrigerant recovery and recycling equipment certified by an EPA-
approved testing organization.

D. Owner "reserves the right of first refusal" on ownership of recovered refrigerant.  Should Owner
choose to maintain ownership of refrigerant, refrigerant shall be reclaimed, cleaned by this
Contractor to ARI 700-1993 Standard of Purity, by an EPA certified refrigerant reclaimer.
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 Refrigerant shall be turned over to the Owner in suitable marked containers to be stored on
site, at a place of the Owner's choosing.

2.09 EQUIPMENT AND MATERIAL REQUIREMENTS
A. Provide materials that meet the following minimum requirements:

1. Materials shall have a flame spread rating of 25 or less and a smoke developed rating of
50 or less, in accordance with NFPA 255.

2. All equipment and material for which there is a listing service shall bear a UL label.
3. Potable water systems and equipment shall be built according to AWWA Standards.
4. Gas-fired equipment and system shall meet AGA Regulations and shall have AGA label.
5. All electrical equipment and systems, as a whole, shall be tested and listed by an OSHA

approved Nationally Recognized Testing Laboratory (NRTL) for the intended use in
accordance with the applicable standards and have a physical label indicating such.

6. Fire protection equipment shall be UL listed and FM approved.
B. Exterior and wet locations shall utilize materials, equipment supports, mounting, etc. suitable for

the intended locations.  Metals shall be stainless steel, galvanized or with baked enamel finish
as a minimum.  Finishes and coatings shall be continuous and any surface damaged or cut
ends shall be field corrected in accordance with the manufacturer's recommendations.
 Hardware (screws, bolts, nuts, washers, supports, fasteners, etc.) shall be:
1. Stainless steel where the associated system or equipment material is stainless steel or

aluminum.
2. Hot dipped galvanized or stainless steel where the associated system or equipment is

steel, galvanized steel or other.
2.10 CUTTING AND PATCHING

A. Each trade shall include their required cutting and patching work unless shown as part of the
General Construction Contract.  Refer to General Conditions of the Contract for Construction,
for additional requirements.  Cut and drill from both sides of walls and/or floors to eliminate
splaying.  Patch cut or abandoned holes left by removals of equipment or fixtures.  Patch
adjacent existing work disturbed by installation of new work including insulation, walls and wall
covering, ceiling and floor covering, other finished surfaces.  Patch openings and damaged
areas equal to existing surface finish.  Cut openings in prefabricated construction units in
accordance with manufacturer's instructions.

2.11 PAINTING
A. Paint all insulated and bare piping, pipe hangers and supports exposed to view in mechanical

equipment rooms, penthouse, boiler rooms and similar spaces.  Paint all bare piping, ductwork
and supports exposed to the out-of-doors with rust inhibiting coatings.  Paint all equipment that
is not factory finish painted (i.e. expansion tanks, etc.).

B. All painting shall consist of one (1) prime coat and two (2) finish coats of non-lead oil base
paint, unless otherwise indicated herein.  Provide galvanized iron primer for all galvanized
surfaces.  All surfaces must be thoroughly cleaned before painting.  Review system color
coding prior to painting with the Owner's Representative or Architect.

C. All items installed after finished painting is completed and any damaged factory finish paint on
equipment furnished under this contract must be touched up by the Contractor responsible for
same.

D. Include painting for patchwork with color to match adjacent surfaces.  Where color cannot be
adequately matched, paint entire surface.  Provide one (1) coat of primer and two (2) finish
coats or as called for in the Specifications.

E. All primers and paint used in the interior of the building shall comply with the maximum Volatile
Organic Compound (VOC) limits called for in the current version of U.S. Green Building Council
LEED Credits EQ 4.1 and EQ 4.2.

F. Refer to Division 9 - Finishes, for additional information.
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2.12 [EXISTING CEILING REMOVAL AND RE-INSTALLATION
A. In a renovation project, any existing ceiling removal and re-installation work required for the

completion of a Contractors or Subcontractors work, shall be removed and re-installed by that
Contractor or Subcontractor.  This applies in any areas not called for to have a new ceiling
installed.

B. The ceiling removal and re-installation shall include lay-in ceiling tile and grid, to the extent
necessary to accomplish the work.  Removed ceiling tile and grid shall be safely stored during
the course of the work, and it shall be re-installed to the original existing condition.

C. The ceiling removal and re-installation shall include gypsum board or plaster ceilings and the
associated suspension systems.  Removed ceiling areas shall be patched with materials to
match the existing ceiling, and painted to match.  If paint cannot be matched exactly, paint the
entire ceiling a similar color.

2.13 CONCEALMENT
A. Conceal all contract work above ceilings and in walls, below slabs, and elsewhere throughout

building.  If concealment is impossible or impractical, notify Owner's Representative before
starting that part of the work and install only after their review.  In areas with no ceilings, install
only after Owner's Representative reviews and comments on arrangement and appearance.

2.14 CHASES
A. New Construction:

1. Certain chases, recesses, openings, shafts, and wall pockets will be provided as part of
General Construction Trade.  Mechanical and Electrical trades shall provide all other
openings required for their contract work.

2. Check Architectural and Structural Design and Shop Drawings to verify correct size and
location for all openings, recesses and chases in general building construction work.

3. Assume responsibility for correct and final location and size of such openings.
4. Rectify improperly sized, improperly located or omitted chases or openings due to faulty or

late information or failure to check final location.
5. Provide 18 gauge galvanized sleeves and inserts.  Extend all sleeves 2 in. above finished

floor.  Set sleeves and inserts in place ahead of new construction, securely fastened
during concrete pouring.  Correct, by drilling, omitted or improperly located sleeves.
 Assume responsibility for all work and equipment damaged during course of drilling.
 Firestop all unused sleeves.

6. Provide angle iron frame where openings are required for contract work, unless provided
by General Construction trade.

2.15 PENETRATION FIRESTOPPING
A. Refer to Division 07 for project-wide fire stopping information.

2.16 NON-RATED WALL PENETRATIONS
A. Each trade shall be responsible for sealing wall penetrations related to their installed work,

including but not limited to ductwork, piping, conduits, etc.  See individual specification sections
for requirements.

2.17 SUPPORTS
A. Provide required supports, beams, angles, hangers, rods, bases, braces, and other items to

properly support contract work.  Modify studs, add studs, add framing, or otherwise reinforce
studs in metal stud walls and partitions as required to suit contract work.  If necessary, in stud
walls, provide special supports from floor to structure above.

B. For precast panels/planks and metal decks, support mechanical/electrical work as determined
by manufacturer and the Engineer.  Provide heavy gauge steel mounting plates for mounting
contract work.  Mounting plates shall span two or more studs.  Size, gauge, and strength of
mounting plates shall be sufficient for equipment size, weight, and desired rigidity.
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C. For finished areas without a finished ceiling system such as classrooms, offices, conference
rooms, etc., where decking and structure is exposed, and ductwork/piping/conduit is exposed:
 All mounting brackets, channel support systems and mounting hardware for ductwork, piping,
lighting, etc. shall be concealed and approved by the Architect/Engineer prior to the installation.
 AirCraft cable style hanging for ductwork is required.  It is recommended that room mockups
be done and receive Architect/Engineer approval prior to proceeding with installation.

D. Equipment, piping, conduit, raceway, etc. supports shall be installed to minimize the generation
and transmission of vibration.

E. Materials and equipment shall be solely supported by the building structure and connected
framing.  Gypboard, ceilings, other finishes, etc. shall not be used for support of materials and
equipment.

2.18 APPLIED FIREPROOFING
A. Scope:  Provide encapsulation of surfaces where applied fireproofing materials have been

disturbed, removed, or left missing by the removal of hangers or upper attachments, or when
new hangers or upper attachment are installed.

B. Fire Resistance Rating:  Fireproofing shall meet the original hourly rating when applied to the
construction assembly where materials have been removed or disturbed, or is missing.

C. Fire Hazard Classification:  Fireproofing shall be listed in the Underwriters Laboratories Building
Materials Directory with the following performance properties:
1. Flame Spread:  10 or less.
2. Smoke Developed:  5 or less.

D. Product Data:  Provide manufacturer's product descriptions for each required fireproofing
material.  Include application instructions, including primer/adhesive requirements and
recommended minimum thickness and density for each required hourly rating.

E. Fire Proofing Manufacturer:
1. Retro-Guard cementitious replacement fireproofing by Grace Construction Products, or

equivalent Cafco Blaze Shield, and Cafco 300 by Isolatek.
2. Physical Properties:

a. Dry Field Density (ASTM E 605):  15 lb/cu ft minimum average.
b. Cohesion/Adhesion (Bond Strength) (ASTM E 736):  200 lb/sq ft minimum average.
c. Compressive Strength (ASTM E 761):  500 lb/sq ft minimum.
d. Impact (Bond Impact) Resistance (ASTM E 760):  Shall not crack or delaminate.
e. Effect of Deflection (ASTM E 759):  Shall not crack or delaminate.
f. Corrosion Resistance (ASTM E 937):  No evidence of corrosion.
g. Air Erosion (ASTM E 859):  Maximum 0.025 g/sq ft weight loss.
h. Provide primer or adhesive recommended by the fireproofing manufacturer to obtain

required bond strength for the specific fireproofing and substrate.
F. Apply fireproofing prior to installation of ductwork, piping, conduits, and other suspended items.

 Hangers, clips and other supports for these items shall be installed before application of
fireproofing.

G. Examine the substrate and conditions under which fireproofing is to be applied.  Do not
proceed with the fireproofing work until unsatisfactory conditions have been corrected. Verify
that hangers, clips, sleeves, and other items that will penetrate the fireproofing are in place.
 Check paint on substrate for compatibility with primer/fireproofing and adequacy of bond
strength in accordance with fireproofing manufacturer's instructions.

H. Surface Preparation:  Remove dirt, dust, oil, grease, loose paint and rust, mill scale, and other
foreign matter that may impair the bonding of the fireproofing to the substrate.  Clean substrate
free of contamination from chemicals and solvents.  Apply primer/adhesive where necessary to
obtain bond strength of fireproofing to steel shop paint and where recommended by the
fireproofing manufacturer.
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I. Apply the fireproofing in accordance with UL fire test report and the manufacturer's application
instructions.  Thickness and density of fireproofing shall be in accordance with the approved
product data and as required to produce the hourly fire resistance rating required.

2.19 ACCESS PANELS
A. Provide access panels for required access to respective trade's work.  Location and size shall

be the responsibility of each trade.  Access panels provided for equipment shall provide an
opening not smaller than 22 in. by 22 in.  Panels shall be capable of opening a minimum of 90
degrees.  Bear cost of construction changes necessary due to improper information or failure to
provide proper information in ample time.  Access panels over 324 square inches shall have
two cam locks.  Provide proper frame and door type for various wall or ceiling finishes.  Access
panels shall be equal to "Milcor" as manufactured by Inland Steel Products Co., Milwaukee,
Wisconsin.  Provide General Construction trade with a set of architectural plans with size and
locations of access panels.

2.20 CONCRETE BASES
A. Provide concrete bases for all floor mounted equipment.  Provide 3,000 lb. concrete, chamfer

edges, trowel finish, and securely bond to floor by roughening slab and coating with cement
grout.  Bases 4 in. high (unless otherwise indicated); shape and size to accommodate
equipment.  Provide anchor bolts in equipment bases for all equipment provided for the project,
whether mounted on new concrete bases or existing concrete bases.

2.21 HVAC EQUIPMENT CONNECTIONS
A. Contractor is responsible for draining, filling, venting, chemically treating and restarting any

systems which are affected by work shown on the Contract Documents unless specifically
noted otherwise.

B. Provide final condensate, hot water, glycol, chilled and condenser water, drain connections to
all equipment as required by the equipment.  Provide final connections, including domestic
water piping, wiring, controls, and devices from equipment to outlets left by other trades.
 Provide equipment waste, drip, overflow and drain connections extended to floor drains.

C. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping
accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, insulation,
sheet metal work, controls, dampers, as required.

2.22 PLUMBING EQUIPMENT CONNECTIONS
A. Contractor is responsible for draining, filling, venting, chemically treating and restarting any

systems which are affected by work shown on the Contract Documents unless specifically
noted otherwise.

B. Provide roughing and final water, waste, vent, gas, air connections to all equipment.  Provide
loose key stops, sanitary "P" traps, tailpiece, adapters, gas or air cocks, and all necessary
piping and fittings from roughing point to equipment.  Provide installation of sinks, faucets,
traps, tailpiece furnished by others.  Provide cold water line with gate valve and backflow
prevention device at locations called for.  Provide continuation of piping and connection to
equipment that is furnished by others.  Provide relief valve discharge piping from equipment
relief valves.

C. Provide valved water outlet adjacent to equipment requiring same.  Provide equipment type
floor drains, or drain hubs, adjacent to equipment.

D. Install controls and devices furnished by others.
E. Refer to Contract Documents for roughing schedules, and equipment and lists indicating scope

of connections required.
F. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping

accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, as required.
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2.23 ELECTRICAL EQUIPMENT CONNECTIONS
A. Provide complete power connections to all electrical equipment.  Provide control connections to

equipment.  Heavy duty NEC rated disconnect ahead of each piece of equipment.  Ground all
equipment in accordance with NEC.

B. Provide for Owner furnished and Contractor furnished equipment all power wiring, electric
equipment, control wiring, switches, lights, receptacles, and connections as required.

2.24 STORAGE AND PROTECTION OF MATERIALS AND EQUIPMENT
A. Store Materials on dry base, at least 6 in. aboveground or floor.  Store so as not to interfere

with other work or obstruct access to buildings or facilities.  Provide waterproof/windproof
covering.  Remove and provide special storage for items subject to moisture damage.  Protect
against theft or damage from any cause.  Replace items stolen or damaged, at no cost to
Owner.

B. [Refer to Division 01 for additional information.]
2.25 FREEZING AND WATER DAMAGE

A. Take all necessary precautions with equipment, systems and building to prevent damage due
to freezing and/or water damage.  Repair or replace, at no change in contract, any such
damage to equipment, systems, and building.  Perform first seasons winterizing in presence of
Owner's operating staff.

2.26 OWNER INSTRUCTIONS
A. Before final acceptance of the work, furnish necessary skilled labor to operate all systems by

seasons.  Instruct designated person on proper operation, and care of systems/equipment.
 Repeat instructions, if necessary.  Obtain written acknowledgement from person instructed
prior to final payment.  Contractor is fully responsible for system until final acceptance, even
though operated by Owner's personnel, unless otherwise agreed in writing.  List under clear
plastic, operating, maintenance, and starting precautions procedures to be followed by Owner
for operating systems and equipment.

2.27 OPERATION AND MAINTENANCE MANUALS
A. Submit by email (preferred) or digital media, thru the normal project submittal process.  Include

a copy of each final approved Shop Drawing, wiring diagrams, piping diagrams, spare parts
lists, final testing and balancing report, as-built drawings and manufacturer's instructions.
 Include typewritten instructions, describing equipment, starting/operating procedures,
emergency operating instructions, summer-winter changeover, freeze protection, precautions
and recommended maintenance procedures.  Include name, address, and telephone number of
installing contractor and of supplier manufacturer Representative and service agency for all
major equipment items.  Provide a table of contents page and dividers based upon specification
section numbers.  Submit in a compiled and bookmarked PDF format as outlined below.  Each
item listed in the table of contents shall include a hyperlink to the associated section of the
O&M Manual, in addition to the bookmarking.

B. Provide content for Operation and Maintenance Manuals as specified in individual Specification
Sections, and as reviewed and approved at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.
1. Engineer  will comment on whether content of operation and maintenance submittals is

acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.
C. Submit Operation and Maintenance Manuals in the following format:

1. Submit by uploading to web-based project software site, or by email to Architect, as a
formal project submittal in conformance with the project specific submittal procedures.
 Enable reviewer comments on draft submittals.
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2. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable file
size.

3. File Names and Bookmarks: Bookmark individual documents based on file names. Name
document files to correspond to system, subsystem, and equipment names used in the
table of contents. Group documents for each system and subsystem into individual
composite bookmarked files, then create composite manual, so that resulting bookmarks
reflect the system, subsystem, and equipment names in a readily navigated file tree.
Configure electronic manual to display bookmark panel on opening file.

D. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
Owner training.  Engineer will comment on whether general scope and content of manual are
acceptable.

E. Final Manual Submittal: Submit O&M manual in final form prior to requesting inspection for
Substantial Completion and at least 2 weeks before commencing Owner training.  Engineer  will
return copy with review comments.
1. Correct or revise O&M manual to comply with Engineer'scomments.  Submit copies of

each corrected manual within 2 weeks of receipt of Engineer's comments.
F. Refer to Division 01 for additional requirements.

2.28 RECORD DRAWINGS
A. The Contractor shall obtain at his expense one (1) set of construction Contract Drawings,

(including non-reproduction black and white prints or electronic files) for the purpose of
recording as-built conditions.

B. The Contractor shall perform all survey work required for the location and construction of the
work and to record information necessary for completion of the record drawings.  Record
drawings shall show the actual location of the constructed facilities in the same manner as was
shown on the bid drawings.  All elevations and dimensions shown on the drawings shall be
verified or corrected so as to provide a complete and accurate record of the facilities as
constructed.

C. It shall be the responsibility of the Contractor to mark EACH sheet of the contract documents in
red and to record thereon in a legible manner, any and all approved field changes and
conditions as they occur.  A complete file of approved field sketches, diagrams, and other
changes shall also be maintained.  At completion of the work, the complete set of red marked
contract documents, plus all approved field sketches and diagrams shall be submitted to the
engineer and used in preparation of the record drawings.

D. A complete set of red marked contract drawings shall be submitted, at one time, as the
"Record" set.  If there are no changes to a specific drawing, the contractor shall indicate "NO
CHANGES" on that drawing.  ALL drawings shall be included in the "Record" set.

E. The complete set of red marked Contract Documents or electronic files shall be certified by the
Contractor as reflecting record conditions and submitted to the engineer for review.

F. The Contractor shall have the marked up set scanned, if they are not already electronic files,
and then submit them to the Engineer as the "Record Set".

G. Refer to Division 01 for additional requirements.
2.29 FINAL INSPECTION

A. Upon completion of all Engineering Site Observation list items, the Contractor shall provide a
copy of the Engineering Site Observation Report back to the Engineer with each items noted as
completed or the current status of the item.

2.30 COMMISSIONING
A. Refer to General Commissioning Requirements in Division 01 for additional requirements.
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2.31 TEMPORARY HEATING AND COOLING
A. Refer to the General Conditions of the Contract for Construction and Supplemental General

Conditions.
2.32 TEMPORARY FACILITIES

A. Refer to the Division 01 Sections, General Conditions and Supplemental General Conditions.
2.33 TEMPORARY LIGHT AND POWER

A. Refer to the Division 01 Sections, General Conditions and Supplemental General Conditions.
2.34 CLEANING

A. It is the Contractor's responsibility to keep clean all equipment and fixtures provided under this
contract for the duration of the project.  Each trade shall keep the premises free from an
accumulation of waste material or rubbish caused by his operations.  The facilities require an
environment of extreme cleanliness, and it is the Contractor's responsibility to adhere to the
strict regulations regarding procedures on the existing premises.  After all tests are made and
installations completed satisfactorily:
1. Thoroughly clean entire installation, both exposed surfaces and interiors.
2. Remove all debris caused by work.
3. Remove tools, surplus, materials, when work is finally accepted.

2.35 TRANSFER OF ELECTRONIC FILES
A. M/E Engineering, P.C. will provide electronic files for the Contractor's use in the preparation of

sheet metal shop drawings, coordination drawings, or record drawings related to the project,
subject to the following terms and conditions:
1. The Contractor shall submit a formal request for electronic drawing files on the M/E

Engineering, P.C. website, by utilizing the following website link:
 http://www.meengineering.com/contact-pages/contractor-request

2. M/E Engineering, P.C. makes no representation as to the compatibility of these files with
the Contractor's hardware or the Contractor's software beyond the specific release of the
referenced specifications.

3. M/E Engineering can only provide CAD files of M/E/P/FP drawing levels for which we are
the Engineer of Record.  CAD files of Architectural backgrounds, reflected ceiling plans,
structural plans, etc. must be obtained separately from the Architect of Record.

4. Data contained on these electronic files is part of M/E Engineering, P.C.'s instruments of
service shall not be used by the Contractor or anyone else receiving data through or from
the Contractor for any purpose other than as convenience in the preparation of shop
drawings for the referenced project.  Any other use or reuse by the Contractor or by others
will be at the Contractor's sole risk and without liability or legal exposure to M/E
Engineering, P.C.  The Contractor agrees to make no claim and hereby waive, to the
fullest extent permitted by law, any claim or cause of action of any nature against M/E
Engineering, P.C., its officers, directors, employees, agents or sub-consultants which may
arise out of or in connection with the Contractor's use of the electronic files.

5. Furthermore, the Contractor shall, to the fullest extent permitted by law, indemnify and
hold harmless, M/E Engineering, P.C. from all claims, damages, losses and expenses,
including attorney's fees arising out of or resulting from the Contractor's use of these
electronic files.

http://www.meengineering.com/contact-pages/contractor-request
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6. These electronic files are not contract documents.  Significant difference may arise
between these electronic files and corresponding hard copy contract documents due to
addenda, change orders or other revisions.  M/E Engineering, P.C. makes no
representation regarding the accuracy or completeness of the electronic files the
Contractor receives.  In the event that a conflict arises between the signed contract
documents prepared by M/E Engineering, P.C. and electronic files, the signed contract
documents shall govern.  The Contractor is responsible for determining if any conflicts
exist.  By the Contractor's use of these electronic files the Contractor is not relieved of the
Contractor's duty to comply with the contract documents, including and without limitation,
the need to check, confirm and coordinate all dimensions and details, take field
measurements, field verify conditions and coordinate the Contractor's work with that of
other contractors for the project.

END OF SECTION  23 05 00
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SECTION 23 05 04
ELECTRIC WIRING

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services for the complete installation of motor control
wiring and temperature control wiring as required in Contract Documents.  Provide wiring and
conduit, required to connect devices furnished as part of or adjunctive to the automatic
temperature control system and for motor control regardless of the source of supply.  Control
wiring includes 120 volt and lower voltage wiring for control signals directing equipment
operation.  Control circuits shall be 120 volt maximum.  Provide wiring in accordance with
requirements specified in Division 26, "Electrical" and the National Electrical Code.  Provide
devices required for proper system operation, including special electrical switches,
transformers, disconnect switches, relays, and circuit breaker protection.

B. Coordinate all work with Division 26, "Electrical".
1.02 WORK NOT INCLUDED

A. Power wiring for motors, motor starters and associated starting and control equipment, as well
as the motor starters (except in the case of equipment specified to have packaged
control/starters), are included in Division 26, "Electrical", unless otherwise called for.

1.03 QUALIFICATIONS
A. Wiring shall be installed in compliance with all requirements of Division 26, "Electrical".

1.04 SUBMITTALS
A. Provide complete wiring diagrams for equipment systems.  Deliver wiring diagrams to proper

trades in time for roughing of conduit, equipment connections, and avoid delay in construction
schedule.  Wiring diagrams and roughing information to be wired as part of the Work of Division
26, "Electrical", shall be clearly indicated.

PART 2 - PRODUCTS
2.01 PRODUCTS

A. Refer to Division 26 specifications for required wiring materials.
PART 3 - EXECUTION
3.01 GENERAL

A. Check electrical wiring pertaining to equipment for completeness and correctness of
connections.  Correct any misapplied motor and/or motor starter, improper thermal overload
device, or device which fails to function and resultant damage, whether due to incorrect
connections or improper information on wiring diagrams.

3.02 WIRING FOR CONTROL SYSTEMS
A. Provide motor control and temperature control wiring for equipment.  All wiring shall be in

conduit, unless otherwise noted below, supported on 5ft. centers. Refer to Section 260501 for
type of conduit to be used in specific applications.
1. Provide 18 in. length flexible conduit at motors and devices subject to vibration.
2. Do not attach directly to hot surfaces, piping, or ductwork.
3. Control wiring shall be in separate conduit from all other wiring.
4. Where allowable by Code and contract documents, temperature control wiring may be

installed without conduit.  Installation and wire insulation types shall be as described by
NEC, Article 725.  All low voltage wiring circuits 50 volt and under shall:
a. Have the proper insulation and meet the requirements of NEC Article 300-22 when

installed in plenums or other spaces used for environmental air.
b. Be adequately supported using bridle rings spaced a maximum of 3 ft. on centers or

other approved method when installed horizontally above accessible ceilings or run
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exposed in unfinished areas.
c. Be run in wall cavity or surface metal raceway where no access is available to wall

cavity, in finished areas.
d. Be installed in conduit when installed vertically in Mechanical/Utility Rooms from

panels and devices up to above ceiling, or 10 ft. above finished floor if no ceiling, then
run exposed.

e. Be installed in conduit in all cases not specifically covered by the above cases, or
where subject to physical damage.

B. Provide pushbutton stations, pilot lights, selector switches, auxiliary starter contacts, and other
devices required to provide specified functions.
1. Provide green grounding wire circuited from starter, and run ground wire through conduit

to each remote auxiliary relay, pushbutton station, remote panel heating device,
thermostat, or device with potentials in excess of 50 volts.  Size ground wire as required
by NEC.

3.03 EQUIPMENT WIRING
A. Provide power and control wiring between sections of electrical radiation units, between

shipping splits, and between remote panels, thermostats, disconnect switches, and their
respective units.  Provide control wiring from the package control system, to each respective
electric heat coil, reheat coil or motor.  Properly mount control package.  Power wiring to and
including disconnect switch shall be by Division 26 "Electrical".

3.04 FIELD WIRING IN STARTERS, CONTROLLERS AND PANELS
A. Wiring within starters, controllers, and temperature control panels, shall be routed neatly in

gutter space, away from moving and/or heat producing parts.  Provide suitably rated terminal
blocks.  Do not place more than two wire connections on pilot device or relay terminal.  Where
more than two circuit connections are required, use terminal blocks.  Provide nylon insulated,
ring spade terminal for all control wires.  Cables and wires shall be neatly bundled and lashed
with nylon cable straps.

END OF SECTION  23 05 04
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SECTION 23 05 13
MOTORS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. NEMA MG 1 - Motors and Generators; 2021.
1.02 DESCRIPTION

A. Provide labor, materials, equipment and services as required for the complete installation
designed in Contract Documents.

1.03 SUBMITTALS
A. Submit manufacturer's product data on all motors.
B. Product Data:  For each motor, provide dimensions; mounting arrangements; frame type,

enclosure type, location for conduit entries; shipping and operating weights; and manufacturer's
technical data on features, performance, electrical ratings and characteristics.

C. Motor Performance Data:  For each motor, include the following manufacturers' data:
1. Motor Performance:  Percent Efficiency, Power Factor, Torque, RPM, Duty Rating and

Design Category.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:
1. Motor manufacturer shall be based and headquartered in the United States of America

and shall design and manufacture motors in the United States.
2. Motor manufacturer shall have over fifteen (15) years-experience in the motor industry

and shall maintain active company-wide quality assurance program.
3. Motor manufacturer shall maintain an authorized service center within 60 miles of the

project site, capable of providing training, parts and emergency maintenance and repairs.
B. Motor performance shall be warranted against material and workmanship defects by

manufacturer's limited warranty and service policy for the period of at least 18 months from the
day of shipment from the factory or the manufacturer's warehouse.
1. Premium efficiency motors shall be warranted for 36 months.
2. Severe duty motors (as applicable) shall be warranted for 60 months.
3. Extended warranty shall be offered for certain products or as agreed by additional terms

and specified elsewhere.
PART 2 - PRODUCTS
2.01 MOTORS

A. General Requirements:
1. Motors built for 60 Hz operation, three phase for 1/2 HP and larger; single phase for 1/3

HP and smaller.
a. In compliance with NEMA Standards, wound specifically for nameplate voltage, and

selected for appropriate duty and environment.
b.  minimum service factor at rated voltage and frequency.  1.0 service factor for inverter

duty motors.
c. Bearings:  Bearings shall have a rated fatigue life of L-10 (B-10) of 150,000 hours for

direct-coupled applications and 50,000 hours for belted applications minimum.
 Belted rating shall be based on radial loads and pulley sizes called out in NEMA MG
1-14.43.  The calculation will be determined from the pulley centerline being at the
end of the motor shaft.

d. V-belt connected motors with adjustable slide rail bases and pulleys.
e. Motors shall have Class F insulation system, with Class B temperature rise, insulation

meeting NEMA MG 1 Part 31.  Maximum allowable motor temperature rise for open
drip-proof (ODP) or totally enclosed fan cooled (TEFC) type at 1.15 service factor
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shall be 105°C above 40°C ambient with a total temperature rating of 155°C.
f. NEMA locked rotor kVA code as required to match unit equipment torque

characteristics.
g. Single-phase motors shall be capacitor start, induction run, or split phase type.
h. Polyphase motors shall be constant speed, squirrel cage, unless otherwise specified.
i. Nameplates shall have as a minimum, all information as described in NEMA

Standard MG-1-20.60.  Motor nameplate shall be mounted on enclosure with
stainless steel fastening pins.

2. Motors for use with adjustable speed drive applications shall be premium efficiency
inverter duty rated in accordance with NEMA and be capable of a 20:1 turndown.
a. These motors shall meet NEMA corona inception voltage requirements, withstanding

peak voltages up to 1600 volts, and be manufactured in accordance with NEMA MG
1 Part 30 and 31.

b. All motors controlled by adjustable speed drives shall be equipped with
circumferential micro-fiber shaft grounding rings to provide protection from electrical
bearing damage, to meet NEMA MG 1, 31.4.4.3.  Provide AEGIS Bearing Protection
Ring Kit (or equal), installed in accordance with the manufacturer's recommendation.
 For motors controlled by adjustable speed drives and 50hp or greater the motor shall
have a ceramic electrically insulating bearing assembly on the opposite end of the
grounding brushes.

3. EC Motors:
a. The motor shall be DC rated with permanent magnet rotor and automatically resetting

integral overload protection.
b. The unit shall meet the scheduled voltage, phase, control and other requirements

indicated.
c. Input Control:  The unit shall have the following control features as a minimum:

1) Packaged Unit controls: DDC input to include start/stop/status/general trouble.
2) External Control:  Minimum of Modbus and/or BACnet digital start/stop, digital

trouble, 0-10VDC and 4-20mA speed control input.
d. Unit insulation shall be Class H.
e. Electrical termination lugs shall be suitable for the intended feed circuit.
f. Ratings shall be 90% minimum power factor and 10% maximum total harmonic

distortion.
g. Speed control suitable for 100% to 10% operational capability.
h. Fully programmable and reviewable settings and parameters.
i. Suitable for operation at ambient conditions of 32 to 104 degrees F.
j. The power circuiting shall be separated from the low voltage control circuiting.
k. Output parameters where indicated:

1) Speed.
2) Trouble indication.
3) Overload indication.

4. Three phase motors rated 1 HP and greater shall be copper winding, re-lubable ball
bearings, 1.15 service factor (1.0 service factor for inverter duty motors), premium
efficiency, energy-saver type with a guaranteed NEMA nominal full-load efficiency, by
IEEE Standard 112 Test Method "B".  Efficiency rating shall appear on nameplate, and
shall be not less than as follows; per NEMA MG 1 Part 12, Table 12-12, nominal minimum
efficiencies:



MINIMUM NOMINAL FULL-LOAD MOTOR EFFICIENCY



HP



ODP MOTORS (RPM)



TEFC MOTORS (RPM)
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1200 1800 3600 1200 1800 3600
1.0 82.5 85.5 77.0 82.5 85.5 77.0
1.5 86.5 86.5 84.0 87.5 86.5 84.0
2.0 87.5 86.5 85.5 88.5 86.5 85.5
3.0 88.5 89.5 85.5 89.5 89.5 86.5
5.0 89.5 89.5 86.5 89.5 89.5 88.5
7.5 90.2 91.0 88.5 91.0 91.7 89.5
10 91.7 91.7 89.5 91.0 91.7 90.2
15 91.7 93.0 90.2 91.7 92.4 91.0
20 92.4 93.0 91.0 91.7 93.0 91.0

5. Nominal Motor Voltage Table:


Nominal System Voltage



Motor Nameplate
480V - 3 phase 460 volt

240V - 1 phase and 3 phase 230 volt
208V - 1 phase and 3 phase 200 volt

120V - 1 phase 115 volt

6. Motor Application; Provide the following enclosure types unless noted otherwise:


Environment/Location



Motor Enclosure Type

General Purpose Open drip-proof, TEFC with cast iron
frame, or encapsulated

Outdoors, below grade or high humidity TEFC with cast iron frame
Hazardous Explosion-proof

Packaged Refrigeration Compressors Hermetic or semi-hermetic

7. Acceptable Manufacturers:  Motors need not all be of the same manufacturer.  Subject to
the requirements of this section provide products by the following:
a. General Electric Energy & Saver NEMA Premium Efficiency/(ODP); General Electric

X$D Ultra NEMA Premium Efficiency (TEFC).
b. Century/A.O. Smith Speed Plus
c. Baldor-Reliance Super E.
d. Lincoln Ultimate E CTAC.
e. Marathon XRI.
f. Siemens GO100A.
g. Nidec Motor Co. (U.S. Motors) Premium Efficient.

PART 3 - EXECUTION
3.01 MOTORS

A. Furnished by equipment manufacturer and especially manufactured and/or selected, mounted,
and installed for intended use.  Install motors accessible for maintenance and belt adjustment.

END OF SECTION  23 05 13
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SECTION 23 05 14
MOTOR CONTROLLERS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. IEC 61800-3 - Adjustable Speed Electrical Power Drive Systems - Part3:  EMC Requirements
and Specific Test Methods for PDS and Machine Tools; 2022.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.
D. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices; 2017.
E. NEMA ICS 7 - Industrial Control and Systems: Adjustable-Speed Drives; 2020.
F. NEMA ICS 61800-2 - Adjustable Speed Electrical Power Drive Systems, Part 2: General

Requirements-Rating Specifications for Low Voltage Adjustable Frequency AC Power Drive
Systems; 2005.

G. NEMA MG 1 - Motors and Generators; 2021.
H. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems; 2025.
I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
J. UL 508 - Industrial Control Equipment; Current Edition, Including All Revisions.
K. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.

1.02 DESCRIPTION
A. Provide labor, materials, equipment and services as required for the complete installation and

full operation of separately enclosed, preassembled, motor controls, rated 600V and less.
1.03 DEFINITIONS

A. ASD:  Adjustable speed drive motor controller.
B. CPT:  Control power transformer.
C. DDC:  Direct digital control.  Building management/control system.
D. EMI:  Electromagnetic interference.
E. PWM:  Pulse width modulated.
F. RFI:  Radio-frequency interference.

1.04 SUBMITTALS
A. Submit manufacturer's product data for each type and rating of motor controller indicated.

1. Include dimensions, weights, enclosure types, rating capacities, operating characteristics,
electrical characteristics, furnished specialties and accessories, mounting and attachment
details, method of field assembly, components, and location / size of each field
connection.

2. Include diagrams for power, signal, and control wiring.
B. As part of Operation and Maintenance Data, provide manufacturer's written instructions for

testing, adjusting, and reprogramming microprocessor control modules, setting field-adjustable
timers, controls, and status and alarm points, and setting field-adjustable overload relays.

1.05 QUALITY ASSURANCE
A. All methods of construction, details of workmanship, that are not specifically described or

indicated in the contract documents, shall be subject to the control and approval of the Owner's
Representative.  Equipment and materials shall be of the quality and manufacture indicated in
their respective sections of the specifications.  The equipment specified is based upon the
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acceptable manufacturers listed.  Equipment types, device ratings, dimensions, etc.,
correspond to the nomenclature dictated by those manufacturers.  Where "or equal" is stated,
equipment shall be equivalent in every way to that of the equipment specified and subject to
approval.
1. All equipment shall be tested at the factory.  Unless specified elsewhere, standard factory

inspection and operational tests will be acceptable.
B. Installation shall be in accordance with the manufacturer's recommendations, NFPA-70

(National Electrical Code), National Electrical Safety Code (NESC), state codes, local codes,
and requirements of authority having jurisdiction.

C. Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published ANSI, NEMA, UL and IEEE Standards.

D. Equipment and systems shall be NRTL tested and labeled.
1.06 WARRANTY

A. Provide full system warranty (labor, travel, equipment, etc.) in accordance with Division 1 with a
minimum of one (1) year from acceptance.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Acceptable manufacturers include:
B. Adjustable Speed Drives (ASDs):

1. ABB (Design Make - ACH580)
2. Yaskawa
3. Square D
4. Allen-Bradley
5. Eaton Corporation
6. Emerson

C. Manual and Magnetic Motor Controllers:
1. Square-D
2. Cutler Hammer
3. General Electric
4. Allen-Bradley
5. Siemens

2.02 ADJUSTABLE SPEED DRIVE MOTOR CONTROLLER
A. General Requirements for ASDs:

1. ASD Description:  adjustable speed drive, consisting of power converter that employs
pulse-width-modulated inverter, factory built and tested in an enclosure, with integral
disconnecting means and overcurrent and overload protection; arranged to provide self-
protection, motor protection, and variable-speed control of one or more induction motors
by adjusting output voltage and frequency.  Comply with NEMA ICS 7, NEMA ICS 61800-
2, and UL 508.  Suitable for operation of NEMA MG 1, Design A and Design B motors, as
defined by NEMA MG 1.

B. Unit Operating Requirements:
1. ASD shall provide full rated output from a line voltage of plus 10% and minus 10% of

nominal voltage.  ASD shall continue to operate without faulting from a +30% to -35% of
nominal line voltage.

2. Input AC Voltage Unbalance: Not exceeding 5 percent.
3. Input Frequency Tolerance:  Plus or minus 5 percent of ASD frequency rating.
4. Minimum Efficiency:  98 percent at 60 Hz, full load.
5. Minimum Primary-Side Power Factor:  98 percent under any load or speed condition.
6. Minimum Short-Circuit Current (Withstand) Rating:  100kA.
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7. Ambient Operating Temperature Rating:  5 deg F (-15 deg C) to 104 deg F (40 deg C)
minimum.

8. Humidity Rating:  To 95 percent (noncondensing) minimum.
9. Altitude Rating:  Suitable for intended location with 3300 feet minimum.
10. Vibration Withstand:  Comply with NEMA ICS 61800-2.
11. Overload Capability:  1.1 times the base load current for 60 seconds; minimum of 1.3

times the base load current for two seconds.
12. Starting Torque:  Minimum 140 percent of rated torque from 3 to 60 Hz.
13. Output Carrier Frequency:  Selectable; 1 to 12.5 kHz.
14. Stop Modes:  Programmable including fast, free-wheel, and dc injection braking.

C. Inverter:  ASD shall employ a 6 PWM power electronic system, consisting of:
1. Input Section:

a. ASD input power stage shall convert three-phase AC line power into a fixed DC
voltage via a solid state full wave diode rectifier.

2. Intermediate Section:
a. DC bus as a supply to the ASD output Section shall maintain a fixed voltage with

filtering and short circuit protection.
b. DC bus shall be interfaced with the ASD diagnostic logic circuit, for continuous

monitoring and protection of the power components.
3. Output Section:

a. Insulated Gate Bipolar Transistors (IGBTs) shall convert DC bus voltage to variable
frequency and voltage.

b. The ASD shall employ pulse width modulated output technology to power the motor.
D. Isolated Control Interface:  ASDs control input to follow remote-control signal (selectable 0-

10VDC, 4-20mA, 0-20mA, and network) over a minimum 40:1 speed range with electrical
signal.

E. Internal Adjustability Capabilities:
1. Minimum Speed:  5 to 25 percent of maximum rpm.
2. Maximum Speed:  80 to 100 percent of maximum rpm.
3. Acceleration:  0.1 to 6000 seconds.
4. Deceleration:  0.1 to 6000 seconds.
5. Current Limit:  30 to minimum of 150 percent of maximum rating.

F. Self-Protection and Reliability Features:
1. Surge Suppression:  Factory installed as an integral part of the ASD, complying with UL

1449 SPD, Type 1 or Type 2.
2. Loss of Input Signal Protection:  Selectable response strategy, including speed default to

a percent of the most recent speed, a preset speed, or stop; with alarm.
3. Under and overvoltage protection.
4. Inverter overcurrent protection.
5. ASD and Motor-Overload/Over temperature Protection: Microprocessor-based thermal

protection system for monitoring ASDs and motor thermal characteristics, and for
providing ASD over temperature and motor-overload alarm and trip.  The settings shall be
selectable utilizing the keypad.

6. Critical frequency rejection, with three selectable, adjustable dead bands.
7. Instantaneous line-to-line and line-to-ground overcurrent trips.
8. Loss-of-phase protection.
9. Reverse-phase protection.
10. Short-circuit protection.
11. Motor over-temperature fault.
12. Shut down on indication of motor local disconnect switch open position.

G. Automatic Reset/Restart:  Attempt three restarts after drive fault or on return of power after an
interruption and before shutting down for manual reset or fault correction; adjustable delay time
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between restart attempts.  Field adjustable for manual restart.
H. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption

until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and
engaged.

I. Bidirectional Autospeed Search:  Capable of starting ASD into rotating loads spinning in either
direction and returning motor to set speed in proper direction, without causing damage to drive,
motor, or load.

J. Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the
minimum torque to ensure high-starting torque and increased torque at slow speeds.

K. Motor Temperature Compensation at Slow Speeds: Adjustable current fall-back based on
output frequency for temperature protection of self-cooled, fan-ventilated motors at slow
speeds.

L. Integral Input Disconnecting Means:  magnetic circuit breaker with pad-lockable, door-mounted
handle mechanism.

M. The ASD shall include a motor flux optimization circuit that will automatically reduce applied
motor voltage to the motor to optimize energy consumption and reduce audible motor noise.

N. The ASD shall provide a programmable loss-of-load (broken belt / broken coupling) Form-C
relay output.  The drive shall be programmable to signal the loss-of-load condition via keypad
warning, Form-C relay output, or over serial communication bus.

O. Unit Mounted Operator Station:  front-accessible, sealed keypad and plain-English-language
digital display; allows complete programming, program copying, operating, monitoring, and
diagnostic capability.
1. Keypad:  In addition to required programming and control keys, include keys for HAND,

OFF, and AUTO modes.
2. Security Access:  Provide electronic security access to controls through identification and

password with at least three levels of access:  View only; view and operate; and view,
operate, and service.  Coordinate the access codes with the Owner.

P. Status indicators displaying the following conditions:
1. Power on.
2. Run.
3. Overvoltage.
4. Line fault.
5. Overcurrent.
6. External fault.

Q. Historical Logging Information and Displays
1. Real time clock with current time and date.
2. Running log of total power versus time
3. Total run time.
4. Fault log, maintaining faults with time and date stamp for each.
5. kWh.

R. Indicating Devices:  Digital display mounted flush in ASD door and connected to display ASD
parameters including, but not limited to:
1. Output frequency (Hz).
2. Motor speed (rpm).
3. Motor status (running, stop, fault).
4. Motor current (amperes).
5. Motor torque (percent).
6. Fault or alarming status (code).
7. PID feedback signal (percent).
8. DC-link voltage (V dc).
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9. Set point frequency (Hz).
10. Motor output voltage (V ac).

S. Control Signal Interfaces:
1. Electric Input Signal Interface:

a. A minimum of two programmable analog inputs field selectable for 0- to 10-V dc or 4-
to 20-mA dc.

b. A minimum of six multifunction programmable digital inputs.
2. Remote Signal Inputs:  Capability to accept any of the following speed-setting input

signals from the DDC system for HVAC or other control systems:
a. 0- to 10-V dc.
b. 4- to 20-mA dc.
c. Potentiometer using up/down digital inputs.
d. Fixed frequencies using digital inputs.

3. Output Signal Interface:  A minimum of one programmable analog output signal (0- to 10-
V dc or 4- to 20-mA dc), which can be configured for any of the following:
a. Output frequency (Hz).
b. Output current (load).
c. DC-link voltage (V dc).
d. Motor torque (percent).
e. Motor speed (rpm).
f. Set point frequency (Hz).
g. Any aux contacts.

4. Remote Indication Interface:  A minimum of three programmable dry-circuit relay outputs
(120-VAC, 1 A) for remote indication of the following:
a. Motor running.
b. Set point speed reached.
c. Fault and warning indication (overtemperature or overcurrent).

T. Interface with DDC System for HVAC:  Factory-installed hardware and software shall interface
with DDC system for HVAC to monitor, control, display, and record data for use in processing
reports.  ASD settings shall be retained within ASD's nonvolatile memory.
1. Provide EIA-485 port as standard.  The standard protocols shall be BACnet MS/TP,

Modbus RTU and N2.  Provide additional ports for any other protocols that are utilized in
the project.

U. Interface so ASD has indication of downstream disconnect switch(es) status (open-closed) and
operates accordingly.

V. ASDs shall have an input inductive reactance either via 5% impedance AC line reactor or a pair
of balanced DC chokes, one on the positive and one on the negative side of the DC bus, with
an effective input impedance equivalent to a 5% AC line reactor.  Any ASDs that do not meet
this requirement must have a 5% AC line reactor added, with the reactor mounted in the same
enclosure as the ASD.

W. EMI/RFI Filtering: Onboard filters shall allow ASD assembly to be CE marked; certify
compliance with IEC 61800-3 for Category C2.

X. Accessories:
1. General Requirements for Control-Circuit and Pilot Devices:  NEMA ICS 5; factory

installed in ASD enclosure cover unless otherwise indicated.
2. Reversible NC/NO bypass contactor auxiliary contact(s).
3. Control Relays:  Auxiliary and adjustable solid-state time-delay relays.

2.03 MOTOR STARTERS
A. Provide motor starters as listed on the Electric Equipment and Control Schedule on the

drawings.
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B. Starters, contactors and controllers shall comply with NEMA standards having general purpose
NEMA 1 or 1B enclosure unless otherwise called for.  Provide explosion proof, weather
resistant or watertight construction as required.  Starters shall be minimum NEMA size 0 with
overloads in each phase sized per NEC, motor full load amperage, service factor, and motor
operating conditions.

C. Pad lock arrangements shall be provided to lock the disconnect device in the "off" position.
 Magnetic starters shall be provided with a control power transformer with 120V secondary and
primary and secondary fusing and be sized to accept the loads imposed there on.  Starters
shall have LED type pilot lights.  Each starter subject to electrical interlock and/or automatic
control shall have necessary auxiliary contacts.

D. Auxiliary Devices:  Provide pushbutton stations, pilot lights, devices, relays, transformers,
selector switches, electric thermostats, auxiliary starter contacts as required for functions called
for.  Provide separate relay for each speed to operate electric dampers or other devices as
required for multispeed motor circuit.

E. Manual Motor Starter:
1. Provide all starters with thermal overload(s); and pilot light(s), and handle lock-out

provisions.  Gang starter with selector switch for multispeed applications.  Provide single
or 2-pole as required:
a. 120 volt, single-pole, surface mounted:  Square-D FG-5P and handle guard.
b. 120 volt, single-pole, flush mounted:  Square-D FS-1P and handle guard.

F. Manual Motor Starter - Speed Controller:  Shall be similar to "Manual Motor Starter," above,
except two-gang with motor speed control sized to handle motor indicated, with positive full on
and full off bypass of speed control unit.

G. Manual Starter with Relay:  Shall be similar to "Manual Motor Starter," above, except to include
a two-gang box with relay sized for load indicated, and hand-off-automatic switch.  Connect
relay for 120V operation on load side of starter in "automatic" mode.  Coordinate connection of
Form C maintained contact for control with Mechanical Contractor.

H. Magnetic Starter:  Shall be single-speed, across-the-line type rated in accordance with NEMA
standards, sizes and horsepower ratings.  Starters shall be mounted in NEMA 1 enclosures
unless otherwise indicated.  Magnetic starters shall be equipped with fused control power
transformer for 120V control power and double break silver alloy contacts; all contacts shall be
replaceable without removing starter or disconnecting power wiring.  Starter shall have straight-
through wiring.  Coils shall be of molded construction and shall be replaceable from the front
without removing starter.  Overload relays shall be melting alloy type with replaceable control
circuit module.  Thermal units shall be of one-piece construction and interchangeable.  Starter
shall be inoperative if thermal unit is removed.  Provide hand-off-auto selector switch and "run"
pilot light in cover.  Wire for maintained contact unless otherwise noted.

I. Combination Magnetic Starter:  Shall be similar to "Magnetic Starter," above, except shall
include fusible disconnect switch  connected ahead of starter.  The disconnect handle shall be
in control of the disconnect device with the door open or closed.  Disconnect handle shall be
clearly marked as to whether the disconnect device is "on" or "off".

J. Combination Reduced Voltage Magnetic Starter:  Shall be similar to "Combination Magnetic
Starter," above, except autotransformer closed transition reduced voltage type with
autotransformer protection by winding over-temperature device.

K. Packaged Control Unit:  Shall be furnished and mounted by others, and  connected by
Electrical Contractor.  Generally consists of one or more starters, disconnect switches and
additional control devices prewired.

L. Contactor:  Shall be similar to "Magnetic Starter", above, except without thermal overload units.
2.04 ENCLOSURES

A. Enclosures:  NEMA 250, to comply with environmental conditions at installed location.  Provide
Type 1 for dry and clean indoor locations, Type 3R for outdoor locations, Type 4X stainless
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steel for kitchen and wash-down areas, and Type 12 for areas subject to dust, falling dirt, and
dripping non corrosive liquids.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine areas, surfaces, and substrates to receive motor controllers, with installer present, for
compliance with requirements for installation tolerances, and other conditions affecting
performance of the Work.

B. Examine motor controllers before installation.  Reject motor controllers that are wet, moisture
damaged, or mold damaged.

C. Examine roughing-in for conduit systems to verify actual locations of conduit connections
before motor controller installation.

D. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of
the Work.

E. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. Wall-Mounted ASDs:  Install with tops at uniform height and with disconnect operating handles
not higher than 79 inches above finished floor, unless otherwise indicated, and by bolting units
to wall or mounting on lightweight structural-steel channels bolted to wall.  For controllers not on
walls, provide freestanding racks.

B. Wall-Mounted Manual and Magnetic Controllers:  Install on walls with tops at uniform height,
and by bolting units to wall or mounting on lightweight structural-steel channels bolted to wall.
 For controllers not at walls, provide freestanding racks.

C. Floor-Mounting Controllers: Install ASDs on 4-inch nominal thickness concrete base.
1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated,

install dowel rods on 18-inch centers around the full perimeter of concrete base.
2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete

base and anchor into structural concrete floor.
3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams,

instructions, and directions furnished with items to be embedded.
4. Install anchor bolts to elevations required for proper attachment to supported equipment.

D. Roof-Mounting Controllers:  Install ASD on roofs with tops at uniform height and with
disconnect operating handles not higher than 79 inches above finished roof surface unless
otherwise indicated, and by bolting units to curbs or mounting on freestanding, lightweight,
structural-steel channels bolted to curbs.  Seal roof penetrations after raceways are installed.

E. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

F. Install fuses, heaters in thermal-overload relays (based on actual nameplate full-load amperes)
after motors are installed, and install, connect, and fuse thermal-protector monitoring relays
furnished with motor-driven equipment.

G. Maintain minimum clearances and workspace at equipment according to manufacturer's written
instructions and NFPA 70.

H. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and
distribution spools.

I. Setting of Overload Relays: Select and set overloads on the basis of full-load current rating as
shown on motor nameplate. Adjust setting value for special motors as required by NFPA 70 for
motors that are high-torque, high-efficiency, and so on.

J. Comply with NECA 1.
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3.03 CONTROL WIRING INSTALLATION
A. Install wiring between ASDs and remote devices.
B. Bundle, train, and support wiring in enclosures.
C. Connect selector switches and other automatic-control devices where applicable.
D. Connect selector switches to bypass only those manual- and automatic-control devices that

have no safety functions when switches are in manual-control position.
E. Connect selector switches with control circuit in both manual and automatic positions for safety-

type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and
motor-overload protectors.

3.04 IDENTIFICATION
A. Identify motor controllers, components, and control wiring.  Identify field-installed conductors,

interconnecting wiring, and components; provide warning signs.  Label each ASD with
engraved nameplate.  Label each enclosure-mounted control and pilot device.  Identify all items
as described in Section 260501

3.05 FIELD QUALITY CONTROL
A. Engage a factory-authorized service representative to test and inspect components,

assemblies, and equipment installations, including connections.
B. Tests and Inspections for ASDs:

1. Inspect ASDs, wiring, components, connections, and equipment installation.
2. Test insulation resistance for each ASD element, component, connecting motor supply,

feeder, and control circuits.
3. Test continuity of each circuit.
4. Verify that voltages at ASD locations are within 10 percent of motor nameplate rated

voltages.  If outside this range for any motor, notify Owner's Representative before starting
the motor(s).

5. Test each motor for proper phase rotation.
6. Perform tests according to the Inspection and Test Procedures for Adjustable Speed

Drives stated in NETA Acceptance Testing Specification. Certify compliance with test
parameters.

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

8. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and
malfunctioning controls and equipment.

C. Tests and Inspections for Manual and Magnetic Motor Controllers:
1. Comply with the provisions of NFPA 70B, "Testing and Test Methods" Chapter.
2. Visual and Mechanical Inspection:

a. Compare equipment nameplate data with drawings and specifications.
b. Inspect physical and mechanical condition, anchorage, alignment, and grounding,

and that the controller is clean.
c. Inspect contactors:  Verify mechanical operation and contact gap, wipe, alignment,

and pressure are according to manufacturer's published data.
d. Motor-Running Protection:  Verify overload element rating is correct for its application

and if protection is provided by fuses, verify correct fuse rating.
e. Inspect bolted electrical connections for high resistance using one of the two

following methods:
1) Use a low-resistance ohmmeter.  Compare bolted connection resistance values

with values of similar connections.  Investigate values that deviate from those of
similar bolted connections by more than 50 percent of the lowest value.

2) Verify tightness of accessible bolted electrical connections by calibrated torque-
wrench method according to manufacturer's published data or NETA ATS Table
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100.12.  Bolt-torque levels shall be according to manufacturer's published data.
 In the absence of manufacturer's published data, use NETA ATS Table 100.12.

f. Verify appropriate lubrication on moving current-carrying parts and on moving and
sliding surfaces.

D. Motor controllers will be considered defective if they do not pass tests and inspections.
E. Prepare test and inspection reports, including a certified report that identifies the ASD and

describes results.  Include notation of deficiencies detected, remedial action taken, and
observations made after remedial action.

3.06 STARTUP SERVICE
A. Engage a factory-authorized service representative to perform startup service.  Complete

installation and startup checks according to manufacturer's written instructions.
3.07 ADJUSTING

A. Program microprocessors for required operational sequences, status indications, alarms, event
recording, and display features.  Clear events memory after final acceptance testing and prior
to Substantial Completion.

B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay
pickup and trip ranges.

C. Adjust carrier frequency for optimal operation with load and conditions.
D. Adjust the trip settings of instantaneous-only circuit breakers and thermal-magnetic circuit

breakers with adjustable, instantaneous trip elements.  Initially adjust to 6 times the motor
nameplate full-load amperes and attempt to start motors several times, allowing for motor cool-
down between starts.  If tripping occurs on motor inrush, adjust settings in increments until
motors start without tripping.  Do not exceed 8 times the motor full-load amperes (or 11 times
for NEMA Premium Efficient motors if required).  Where these maximum settings do not allow
starting of a motor, notify Owner's Representative before increasing settings.

3.08 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, reprogram, and maintain motor controllers.
END OF SECTION  23 05 14
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SECTION 23 05 30
ROOF CURBS

PART 1 - GENERAL
1.01 DESCRIPTION

A. Provide labor, materials, equipment and services as required for the complete installation of
roof curbs as shown in Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 230550 - Wind Restraint for HVAC Systems.

1.03 SUBMITTALS
A. Typical detail and schedule for equipment.  Details shall include cross-sectional view illustrating

clearly the type of curb being submitted, i.e. double wall insulated, with or without cant.
PART 2 - PRODUCTS
2.01 ROOF CURBS AND PIPE/DUCT/EQUIPMENT SUPPORTS

A. Basis of Design:  Subject to compliance with requirements of this section, provide Roof
Products and Systems Corp. (RPS) or comparable product by one of the following:
1. RPI (Roof Products Inc.)
2. ThyCurb
3. Greenheck

B. Configuration:  Coordinate curb type with roof deck construction and insulation thickness.
1. Self-flashing without cant strip, with mounting flange (RPS Series 2A).
2. Built-in cant and mounting flange (RPS Series 3A).
3. Built-in raised cant and mounting flange (RPS Series 4A).

C. Provide wind restraint in accordance with specified requirements.
2.02 FAN CURBS/DUCT CURBS

A. Standard Curb:
1. Double wall, 1-1/2 in. minimum thickness, fully insulated in the interior cavity with rigid

insulation.  Curb constructed of galvanized steel, 1-1/2 in. 3# density insulation with
continuous welded corner seams and painted at all welds.  20 gauge up to 36 in., 18
gauge 38 to 72 in., 16 gauge over 72 in. in any dimension.

2. Curb height shall be 18 in. high or as otherwise noted on the drawings.
3. Provide curb with adhesive backed closed cell foam gasket on the top edge to make

airtight seal between curb and ventilator, fan, or air handling unit.
B. Basis of Design:  RPS - RC Roof Curbs.

2.03 EQUIPMENT SUPPORTS
A. Double wall, minimum 18 in. high.  Constructed of 18 gauge galvanized steel with continuous

welded corner seams and painted at all welds.  Constructed of heavier gauge steel where
standard rail cannot support unit weight.  Provide with top cap counter flashing.  Width to be 5-
1/2 inches.

B. Basis of Design:  RPS - Equipment Rail ER2.
2.04 PIPE SUPPORTS

A. Same construction as "Equipment Supports".  Provide with full length galvanized steel bracket,
U bolts and accessories as required to secure piping to the pipe support as detailed on
Contract Drawings.  All fasteners shall be stainless steel.

B. Basis of Design:  RPS - Pipe Mounting Pedestal Model ER.
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2.05 PIPE CURB ASSEMBLY - PIPE PORTAL
A. Fully insulated with rigid 1-1/2 in. 3# density insulation.  Minimum 18 in. high.  Constructed of

18 gauge galvanized steel with continuous welded corner seams and painted at all welds.
B. Acrylic coated ABS rib reinforced curb cover and integral counter flashing, size and number of

pipe and conduit openings as required to suit job conditions.
C. EPDM protective rubber pipe boots and stainless steel clamps secured around each pipe

individually.  Curb provided with raised cant, flanged or recessed.  Curb flange shall suit roof
construction and type of insulation being applied.

D. Basis of Design:  RPS - Pipe Portal Flashing System.
PART 3 - EXECUTION
3.01 GENERAL

A. Installation shall be in accordance with manufacturer's written instructions and in accordance
with [seismic and] wind restraint requirements.

B. Height as recommended by equipment manufacturer, not less than described in this
specification.  This Contractor shall be responsible for exact size, length, and location and shall
set and secure each curb or support to the roof.  Shim and level curb or support as required.
 Provide curb and supports for all roof-mounted equipment.  All roof penetrations shall be made
through an appropriate curb.
1. All roof mounted equipment including fans, air handling units, etc, shall be set on an

equipment curb or support unless otherwise noted.
END OF SECTION  23 05 30
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SECTION 23 05 48
VIBRATION ISOLATION OF MECHANICAL SYSTEMS

PART 1 - GENERAL
1.01 DESCRIPTION

A. Furnish and install vibration control devices, materials, and related items.  Perform all work as
shown on the Drawings and as specified herein to provide complete vibration isolation systems
in proper working order.

1.02 RELATED SECTIONS
A. See Specification Section 230550 - Wind Restraint for Mechanical Systems.

1.03 MATERIAL AND EQUIPMENT
A. All vibration isolation mounts shall be supplied by one of the following approved manufacturers:

1. M.I.
2. K.N.C.
3. VMC Group
4. V.E.C.

1.04 QUALITY ASSURANCE
A. Coordinate the size, location and special requirements of vibration isolation equipment and

systems with other trades.  Coordinate plan dimensions with size of housekeeping pads.
B. Provide vibration isolators of the appropriate sizes, with the proper loading to meet the

specified deflection requirements.
C. Supply and install any incidental materials such as mounting brackets, attachments and other

accessories as may be needed to meet the requirements stated herein even if not expressly
specified or shown on the Drawings, without claim for additional payment.

D. Verify correctness of equipment model numbers and conformance of each component with
manufacturer's specification.

E. Should any rotating equipment cause excessive noise or vibration when properly installed on
the specified isolators, the Contractor shall be responsible for re-balancing, realignment, or
other remedial work required to reduce noise and vibration levels.  Excessive is defined as
exceeding the manufacturer's specifications for the unit in question.

F. Upon completion of work, the Architect or the Architect's Representative shall inspect the
installation and shall inform the installing contractor of any further work that must be completed.
 Make all adjustments as directed by the Architect that result from the final inspection.  This
work shall be done before vibration isolation systems are accepted.

1.05 SUBMITTALS
A. Refer to related sections elsewhere for procedural instruction for submittals.
B. Before ordering any products, submit shop drawings of the items listed below.  The shop

drawings must be completed when submitted and must be presented in a clear, easily
understood form.  Incomplete or unclear presentation of shop drawings may be reason for
rejection of the submittal.

C. A complete description of products to be supplied, including product data, dimensions,
specifications, and installation instructions.

D. Detailed selection data for each vibration isolator supporting equipment, including:
1. The equipment identification mark.
2. The isolator type.
3. The actual load.
4. The static deflection expected under the actual load.
5. The specified minimum static deflection.
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6. Steel rails, steel base frames, and concrete inertia bases showing all steel work,
reinforcing, vibration isolator mounting attachment method, and location of equipment
attachment bolts.

7. Special details necessary to convey complete understanding of the work to be performed.
E. Submission of samples may be requested for each type of vibration isolation device. After

approval, samples will be returned for installation at the job if requested.  All costs associated
with submission of samples shall be borne by the Contractor.

PART 2 - PRODUCTS
2.01 VIBRATION ISOLATOR TYPES

A. General:
1. All springs installed out-of-doors shall be zinc electroplated or powder-coated after

fabrication.  Hardware and other metal parts shall be cadmium-plated or galvanized.
 Galvanizing shall meet ASTM Salt Spray Test Standards and Federal Test Standard No.
14.

2. All isolators installed out-of-doors shall have base plates with bolt holes for fastening the
isolators to the support members.

3. Isolator types are scheduled to establish minimum standards.  At the Contractor's option,
labor-saving accessories can be an integral part of isolators supplied to provide initial lift of
equipment to operating height, hold piping at fixed elevations during installation and initial
system filling operations, and similar installation advantages.  Accessories and seismic
restraint features must not degrade the isolation performance of the isolators.

4. Static deflection of isolators shall be as provided in the EXECUTION section and as
shown on the Drawings.  All static deflections stated are the minimum acceptable
deflection for the mounts under actual load.  Isolators selected solely on the basis of rated
deflections are not acceptable and will be disapproved.

B. Type NP (Neoprene Pad):
1. Neoprene pad isolators shall be one layer of 1/4 in. to 3/8 in. thick ribbed or waffled

neoprene.  The pads shall be sized so that they will be loaded within the manufacturer's
recommended range.

2. Type NP isolators shall be one of the following products or approved equal:
a. M.I.
b. K.N.C.
c. VMC Group

C. Type DNP (Double Neoprene Pad):
1. Neoprene pad isolators shall be formed by two layers of 1/4 in. to 3/8 in. thick ribbed or

waffled neoprene, separated by a galvanized steel, stainless steel or aluminum plate.  If
the isolator is outdoors, the plate shall not be made of galvanized steel.  These layers
shall be permanently adhered together.  The pads shall be sized so that they will be
loaded within the manufacturer's recommended range.

2. Type DNP isolators shall be formed from one of the following products or approved equal:
a. M.I.
b. K.N.C.
c. VMC Group

D. Type HSN (Hanger Spring and Neoprene):
1. Vibration isolator hangers shall consist of a free standing and laterally stable steel spring

and a neoprene element in series, contained within a steel housing.
a. Spring diameters and hanger housing lower hole size shall be large enough to permit

the hanger rod to swing through a 30° arc before contacting the housing.
 Alternatively, other provisions shall be made to allow for a 30° arc of movement of
the bottom hanger rod without contacting the isolator housing.  Spring diameter shall
not be less than 0.8 of the compressed height of the spring at the rated load.  Spring
elements shall have a minimum additional travel-to-solid equal to 50% of the rated
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deflection.  The neoprene element shall be designed to have a 0.3 in. minimum static
deflection.  The deflection of both the spring element and the neoprene element shall
be included in determining the overall deflection of Type HSN isolators.

2. Type HSN isolators shall be one of the following products or approved equal:
a. M.I.
b. K.N.C.
c. VMC Group

E. Type HN (Hanger Neoprene):
1. Vibration isolator hangers shall consist of a neoprene-in-shear element contained within a

steel housing.  A neoprene neck brushing shall be provided where the hanger rod passes
through the hanger housing to prevent the rod from contacting the hanger housing.  The
diameter of the hole in the housing shall be sufficient to permit the hanger rod to swing
through a 30° arc before contacting the hanger housing.

2. Type HN isolators shall be one of the following products or approved equal:
a. M.I.
b. K.N.C.
c. VMC Group

2.02 RESILIENT PENETRATION SLEEVE/SEAL
A. Resilient penetration sleeve/seals shall be field-fabricated from a pipe or sheet metal section

that is 1/2 in. to 3/4 in. larger than the penetrating element in all directions around the element,
and shall be used to provide a sleeve through the construction penetrated.  The sleeve shall
extend 1 in. beyond the penetrated construction on each side.  The space between the sleeve
and the penetrating element shall be packed with glass fiber or mineral wool to within 1/4 in. of
the ends of the sleeve.  The remaining 1/4 in. space on each end shall be filled with acoustical
sealant to form an airtight seal.  The penetrating element shall be able to pass through the
sleeve without contacting the sleeve.  Refer to details on Drawings.

2.03 RESILIENT LATERAL SUPPORTS
A. These units shall either be a standard product of the vibration isolation mounting manufacturer,

or be custom fabricated from standard components.  These units shall incorporate neoprene
isolation elements similar to Type FN that are specifically designed to provide resilient lateral
bracing of ducts or pipe.

B. Resilient lateral supports shall be one of the following products or approved equal:
1. M.I.
2. K.N.C.
3.  VMC Group

2.04 FLEXIBLE DUCT CONNECTIONS
A. Flexible duct connections shall be heavy glass fabric, double neoprene coated, approximately

30 oz. per sq. yd.  The clear space between connected parts shall be a minimum of 3 in. and
the connection shall have a minimum of 1.5 in. of slack material.  Materials for flex connection
shall be fire retardant, water and milder resistant, and comply with UL standard 214.

B. Flexible duct connections shall be one of the following products or approved equal:
1. Ventfabrics, Inc. "Ventglass".

2.05 THRUST RESTRAINTS
A. Thrust restraints shall consist of a spring element in series with a neoprene pad.  The unit shall

be designed to have the same deflection due to thrust-generated loads as specified for the
isolators supporting the equipment.  The spring element shall be contained within a steel frame
and be designed so it can be pre-compressed at the factory to allow for a maximum of 1/4 in.
movement during starting or stopping of the equipment.  Allowable movement shall be field-
adjustable.  The assembly shall be furnished complete with rods and angle brackets for
attachment to both equipment and the adjacent fixed structural anchor.  The thrust restraints
shall be installed on the discharge of the fan so that the restraint rods are in tension.
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 Assemblies that place the rods in compression are not acceptable.  The holes in the spring
restraint brackets through which the restraint rods pass must be oversized to prevent contact
between the brackets and rods.

B. Thrust restraints shall be one of the following products or an approved equal:
1. M.I.
2. K.N.C.
3. VMC Group

2.06 GROMMETS
A. Grommets shall be specially formed to prevent bolts from directly contacting the isolator base

plate, and shall be sized so that they will be loaded within the manufacturer's recommended
load range.

B. Grommets shall either be custom made by combining a neoprene washer and sleeve, or be
one of the following products or an approved equal:
1. MBIS, Inc. (Bedford Heights, OH)
2. Barry Controls (Brighton, MA)
3. Mason Industries Inc., (Hauppauge, NY)

2.07 ACOUSTICAL SEALANT
A. Sealants for acoustical purposes as described in this specification shall be silicone or one of

the non-setting sealants indicated below:
1. D.A.P.
2. Pecora
3. Tremco
4. U.S.G.

PART 3 - EXECUTION
3.01 APPLICATION

A. General:
1. Refer to the PRODUCTS section of this specification for vibration isolation devices

identified on the Drawings or specified herein.
2. The static deflection of all isolators specified herein are the minimum acceptable

deflections for the mounts under actual load.  Isolators selected solely on the basis of
rated deflection are not acceptable and will be disapproved.

B. Major Equipment:
1. Unless otherwise shown or specified on Drawings, all floor-mounted major equipment

shall be set on 6 in. high concrete housekeeping pads.
2. Types and minimum static deflections of vibration isolation devices for major equipment

items shall be as specified hereunder.
3. Flexible duct connections shall be installed at all fan unit intakes, fan unit discharges, and

wherever else shown on the Drawings.
4. Electrical connections to vibration-isolated equipment shall be flexible, as called for in the

electrical portion of the specification.
5. Thrust restraints shall be installed on all suspended fans and on all floor-mounted fans

developing 4 in. or more of static pressure, unless the horizontal component of the thrust
force can be demonstrated to be less than 10% of the equipment weight.

C. Equipment Vibration Isolation Schedule:



TYPE



VIBRATION
ISOLATOR TYPE



MINIMUM STATIC
DEFLECTION (In.)



EQUIPMENT BASE

Condensing Unit NP .75 ----
Rooftop Air Handling

Units FN .75 ---
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Inline Fans HSN 1.5 ----

D. Miscellaneous Mechanical Equipment:
1. Miscellaneous pieces of mechanical equipment such as converters, pressure reducing

stations, dryers, strainers, storage tanks, condensate receiver tanks and expansion tanks
which are connected to isolated piping systems shall be vibration-isolated from the
building structure by Type NP or Type HN isolators (selected for .01 in. static deflection)
unless their position in the piping system requires a higher degree of isolation as called for
under "Pipe Isolation".

E. Pipes:
1. All chilled water, condenser water, hot water, steam main and engine exhaust piping shall

be isolated from the building structure within the following limits:
a. Within mechanical rooms.
b. Within 50 ft. total pipe length of connected vibration-isolated equipment (chillers,

pumps, air handling units, pressure reducing stations, etc.).
c. Piping shall be isolated from the building structure by means of vibration isolators,

resilient lateral supports, and resilient penetration sleeve/seals.
d. Isolators for the first three support points adjacent to connected equipment shall

achieve one half the specified static deflection of the isolators supporting the
connected equipment.  When the required static deflection of these isolators is
greater than 1/2 in., Type FSN or Type HSN isolators shall be used.  When the
required static deflection is less than or equal to 1/2 in., Type FN or Type HN
isolators shall be used.  All other pipe support isolators within the specified limits shall
be either Type FN or Type HN achieving at least 1/4 in. static deflection.

e. Where lateral support of pipes is required within the specified limits, this shall be
accomplished by use of resilient lateral supports.

f. Pipes penetrating the building construction shall be isolated from the building
structure by use of resilient penetration sleeve/seals.

3.02 INSTALLATION OF VIBRATION ISOLATION EQUIPMENT
A. General:

1. Locations of all vibration isolation devices shall be selected for ease of inspection and
adjustment as well as for proper operation.

2. Installation of vibration isolation equipment shall be in accordance with the manufacturer's
instructions.

B. Isolators:
1. All vibration isolators shall be aligned squarely above or below mounting points of the

supported equipment.
2. Isolators for equipment with bases shall be located on the sides of the bases which are

parallel to the equipment shaft unless this is not possible because of physical constraints.
3. Locate isolators to provide stable support for equipment, without excess rocking.

Consideration shall be given to the location of the center of gravity of the system and the
location and spacing of the isolators.  If necessary, a base with suitable footprint shall be
provided to maintain stability of supported equipment, whether or not such a base is
specifically called for herein.

4. If a housekeeping pad is provided, the isolators shall bear on the housekeeping pad and
the isolator base plates shall rest entirely on the pad.

5. Hanger rods for vibration-isolated support shall be connected to structural beams or joists,
not the floor slab between beams and joists.  Provide suitable intermediate support
members as necessary.

6. Vibration isolation hanger elements shall be positioned as high as possible in the hanger
rod assembly, but not in contact with the building structure, and so that the hanger
housing may rotate a full 360 about the rod axis without contacting any object.

7. Parallel running pipes may be hung together on a trapeze,  that is isolated from the
building.  Isolator deflections must be the greatest required by the provisions for pipe
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isolation for any single pipe on the trapeze.  Do not mix isolated and un-isolated pipes on
the same trapeze.

8. Pipes, ducts and equipment shall not be supported from other pipes, ducts and
equipment.

9. Resiliently isolated pipes, ducts and equipment shall not come in rigid contact with the
building construction or rigidly supported equipment.

10. The installed and operating heights of equipment vibration-isolated with Type FSNTL
isolators shall be identical.  Limit stops shall be out of contact during normal operation.
 Adjust isolators to provide 1/4 in. clearance between the limit stop brackets and the
isolator top plate, and between the travel limit nuts and travel limit brackets.

11. Adjust all leveling bolts and hanger rod bolts so that the isolated equipment is level and in
proper alignment with connecting ducts or pipes.

C. Flexible Duct Connections:
1. Sheet metal ducts and plenum openings shall be squarely aligned with the fan discharge,

fan intake, or adjacent duct section prior to installation of the flexible connection, so that
the clear length is approximately equal all the way around the perimeter.  Flexible duct
connections shall not be installed until this provision is met.  There shall be no metal-to-
metal contact between connected sections, and the fabric shall not be stretched taut.

D. Thrust Restraints:
1. Thrust restraints shall be attached on each side of the fan at the vertical centerline of

thrust.  The two rods of the thrust restraints shall be parallel to the thrust force. This may
require custom brackets or standoffs.  The body of the thrust restraint shall not come in
contact with the connected elements.  Thrust restraints shall be adjusted to constrain
equipment movement to the specified limit.

E. Grommets:
1. Where grommets are required at hold down bolts of isolators, bolt holes shall be properly

sized to allow for grommets.  The hold down bolt assembly shall include washers to
distribute load evenly over the grommets.  Bolts and washers shall be galvanized.

F. Resilient Penetration Sleeve/Seals:
1. Maintain an airtight seal around the penetrating element and prevent rigid contact

between the penetrating element and the building structure.  Fit the sleeve tightly to the
building construction and seal airtight on both sides of the construction penetrated with
acoustical sealant.

END OF SECTION  23 05 48



Town of Montgomery Police
Station  23 05 50 - 1  Wind Restraint for HVAC Systems 

SECTION 23 05 50
WIND RESTRAINT FOR HVAC SYSTEMS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

1.02 SECTION INCLUDES
A. Support and brace mechanical and electrical systems, as called for, to resist directional wind

forces (lateral, longitudinal and vertical).
1.03 APPLICABLE CODES AND STANDARDS

A. Provide work in compliance with the following Codes and Standards based on the current
edition in effect at project location:
1. Building Code of New York State (Section 1609 and 1613).
2. Mechanical Code of New York State  (Section 301, Item 301.15).
3. American Society of Civil Engineers (ASCE) Minimum Design Loads for Buildings and

Other Structures with Supplement No. 1 - Standard ASCE/SEI 7-16.
1.04 QUALITY ASSURANCE

A. General:
1. The contractor shall provide Professional Engineer stamped and signed engineering

calculations and details of wind restraint systems to meet total design lateral force
requirements for support and restraint of mechanical systems.  Engineer shall be licensed
to practice in the state in which the project is located.

2. The wind restraint engineering calculations and details shall provide the quantity of
attachments and size/type of attachments for the mounting of an equipment curb or
support rail to the building structure, and for attachment of the equipment or system to the
equipment curb or support rail.  It is not the intent for manufactured equipment curbs or
support rails to be certified by their respective manufacturers, nor is it the intent for them
to be certified by the Professional Engineer who is providing the wind restraint calculations
and connection methodology.

3. Systems requiring wind restraint including, but not limited to:
a. Rooftop Air handling units.
b. Exhaust fans.
c. Condensing units.
d. Ductwork.
e. Piping.
f. Roof curbs and pipe/duct/equipment supports associated with any of the equipment

listed above.
1.05 SUBMITTALS

A. Submit wind force level (Fp) calculations from applicable building code.  Submit pre-approved
restraint selections, installation details, and plans indicating locations of restraints.

B. Calculations, plans, restraint selection, and installation details shall be stamped and signed by
a professionally licensed engineer experienced in wind restraint design.

C. Submit manufacturer's product data.
D. For each piece of equipment that requires wind restraint as outlined in this section, include the

following:
1. Dimensioned Outline Drawings of Equipment Unit: Identify the center of gravity and locate

and describe mounting and anchoring provisions.
2. Anchorage: Provide detailed description of equipment anchorage devices on which the

calculations are based and their installation requirements. Identify anchor bolts, studs and
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other mounting devices. Provide information on the size, type and spacing of mounting
brackets, holes and other provisions.

E. The Contractor shall provide photographs of the installed roof mounted equipment, showing the
fully installed wind restraint anchoring, prior to the roofing material installation, as a formal
submittal for verification that the work has been completed.

PART 2 - PRODUCTS
2.01 CODE INFORMATION

A. This project is subject to the wind bracing requirements of the codes listed above.   The
following criteria are applicable to this project:
1. Basic Design Wind Speed (V): 120 mph.
2. Risk Category: IV
3. Exposure Category: C
4. Ground Elevation Factor (Ke): 1
5. Combined Gust Factor for Rooftop Equipment (GCr): Per Section 29.4.1 of ASCE 7-2016,

based on dimensions of individual rooftop equipment considered.
6. Height and Exposure Adjustment Coefficient (λ): N/A - Building height is less than 60 ft.

2.02 WIND BRACING AND SUPPORT OF SYSTEMS AND COMPONENTS
A. General:

1. Design analysis shall include calculated dead loads, wind loads, and capacity of materials
utilized for the connection of the equipment or system to the structure.

2. Analysis shall detail anchoring methods, fastener sizes and spacing, etc.
3. All wind restraint devices shall be designed to accept without failure the forces calculated

per the applicable building code and as summarized in Section 2.1.
B. Friction from gravity loads shall not be considered resistance to wind forces.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Wind Restraint of Piping:
1. All restraint systems shall be installed in strict accordance with the wind restraint design

submittal.
2. Installation of restraints shall not cause any change in position of equipment or piping,

resulting in stresses or misalignment.
B. Wind Restraint of Ductwork and Equipment:

1. All restraint systems shall be installed in strict accordance with the wind restraint design
submittal.

2. The interaction between mechanical and electrical equipment and the supporting
structures shall be designed into the restraint systems.

3. Installation of restraints shall not cause any change in position of equipment or ductwork,
resulting in stresses or misalignment.

4. Exhaust fans with hinge kits shall have wind restraint fasteners installed on the hinged
side, same as the three (3) non-hinged sides.

5. No rigid connections between equipment and the building structure shall be made that
degrade the noise and vibration-isolation system specified.

6. Do not install any equipment or duct that makes rigid connections with the building unless
isolation is not specified.

7. Prior to installation, bring to the Architect's/Engineer's attention any discrepancies
between the specifications and the field conditions, or changes required due to specific
equipment selection.

3.02 INSPECTION
A. The engineer who performs the delegated design for wind restraint shall inspect photos

provided by the installing contractor to verify that the installation is in accordance with their
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design and applicable codes.  The delegated design engineer shall coordinate with the
contractor(s) who have installed the work.

B. Upon final acceptance by the delegated design engineer of all work performed by the
contractor(s), the delegated design engineer shall submit a letter to the Owner's Representative
indicating that the installation of restraints complies with the requirements of their design  and
applicable codes.

END OF SECTION  23 05 50
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SECTION 23 05 53
MECHANICAL IDENTIFICATION

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services as required for the complete installation
designed in Contract Documents.

1.02 QUALIFICATION
A. All identification devices shall comply with ANSI/ASME A13.1 for lettering size, length of color

field, colors, directional arrow and viewing angles.
1.03 SUBMITTALS

A. Submit manufacturer's technical product data and installation instructions for each identification
material and device.

B. Submit valve schedule for each piping system indicating valve number, location, and valve
function.

C. Submit schedule of pipe, equipment and name identification for review before stenciling or
labeling.

1.04 MAKES
A. Allen Systems, Inc.; Brady (W.H.) Co.; Signmark Div.; Industrial Safety Supply Co., Inc.; Seton

Name Plate Corp.
PART 2 - PRODUCTS
2.01 GENERAL

A. Provide manufacturer's standard products of categories and types required for each
application.  In cases where this is more than one type specified for an application, selection is
installer's option, but provide single selection for each product category.

B. All adhesives used for labels in the interior of the building shall comply with the maximum
Volatile Organic Compound (VOC) limits as called for in the current version of U.S. Green
Building Council LEED Credits EQ 4.1 and EQ 4.2.

2.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.

2.03 PIPING IDENTIFICATION
A. Identification Types:

1. Pressure Sensitive Type:  Provide manufacturer's standard pre-printed, permanent
adhesive, color coded, pressure sensitive vinyl pipe markers complying with ANSI/ASME
A13.1.
a. Provide a 360° wrap of flow arrow tape at each end of pipe label.



O.D. Pipe or Covering



Length of Color Field



Letter Size
3/4 in. to 1-1/4 in. 8 in. 1/2 in.

1-1/2 in., 2 in. 8 in. 3/4 in.
2-1/2 in. to 6 in. 12 in. 1 1/2 in.

8 in. to 10 in. 24 in. 2 1/2 in.
Over 10 in. 32 in. 3 1/2 in.

B. Lettering:
1. Piping labeling shall conform to the following list:
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Pipe Function Identification
Refrigerant Liquid RL
Refrigerant Gas RS

2.04 VALVE IDENTIFICATION
A. Valve Tags:

1. Standard brass valve tags, 2 in. diameter with 1/2 in. high numerals.  Identify between
heating and plumbing services with 1/4 in. letters above the valve number.  Lettering to be
stamped and in-filled black.  Seton, or equal.
a. Valve-tag Fasteners:  Brass wire-link or beaded chain; or S-hook.

B. Valve Chart:
1. Provide valve chart for all valves tagged as a part of this project.  Frame and place under

clear glass.  Hang in Mechanical Room.
2. Valve chart to include as a minimum, valve #, valve size, valve type, valve service

description, valve location.
2.05 EQUIPMENT LABELS

A. Metal Labels for Equipment:
1. Material and Thickness:  Brass, 0.032 in. minimum thickness, and having predrilled or

stamped holes for attachment hardware.
2. Minimum Label Size:  Length and width vary for required label content, but not less than

2-1/2 in. by 3/4 in.
3. Minimum Letter Size:  1/4 in. for name of units if viewing distance is less than 24 in., 1/2

in. for viewing distances up to 72 in. and proportionately larger lettering for greater viewing
distances.  Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

4. Fasteners:  Stainless-steel rivets or self-tapping screws.
5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content:  Include equipment's Drawing designation or unique equipment number.
C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2 in. x 11 in.

bond paper.  Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number
and title where equipment is specified.  Equipment schedule shall be included in operation and
maintenance data.

D. Provide for the following equipment:
1. Air handling units
2. Fans
3. Air-cooled condensing units

2.06 ABOVE CEILING EQUIPMENT LOCATOR
A. 3/4 in. diameter adhesive stickers placed on ceiling grid.  Color coded.  Provide for the

following:
1. Fire dampers/smoke dampers - RED
2. Plumbing valves - BLUE
3. HVAC valves - ORANGE
4. VAV boxes or reheat coils - GREEN
5. Fans - YELLOW
6. Pumps - BLACK

PART 3 - EXECUTION
3.01 GENERAL

A. Provide piping identification with directional flow arrows for all piping on project, at maximum
intervals of 20 ft.
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1. For piping installed through floors or walls, provide at least one pipe label on each side of
penetration, for each pipe function.

2. For piping adjacent to 3-way diverting/mixing valves and tee/wye branches, provide at
least one pipe label on each side of valve/tee.

3. Label all abandoned piping if abandoned piping is allowed by Owner/Engineer. Document
locations of all abandoned piping on as-builts.

B. Provide valve tags for all valves provided on project, except for service valves at terminal
equipment.

C. Provide equipment tags for all equipment listed above.
D. Provide above ceiling equipment locator stickers on ceiling grid for all equipment listed above.

END OF SECTION  23 05 53
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SECTION 23 05 93
TESTING, ADJUSTING AND BALANCING

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for complete
adjusting and balancing Work as required in Contract Documents.

B. This Section specifies the requirements and procedures of mechanical systems testing,
adjusting, and balancing.  Requirements include measurement and establishment of the fluid
quantities of the mechanical systems as required to meet design specifications, and recording
and reporting the results.

C. Test, adjust, and balance the following mechanical systems:
1. Airside

a. Supply air systems, all pressure ranges; including constant volume and variable
volume systems.

b. Return air systems.
c. Exhaust air systems.

D. This Section does not include:
1. Testing boilers and pressure vessels for compliance with safety codes;
2. Specifications for materials for patching mechanical systems;
3. Specifications for materials and installation of adjusting and balancing devices.  If devices

must be added to achieve proper adjusting and balancing, refer to the respective system
sections for materials and installation requirements.

4. Requirements and procedures for piping and ductwork systems leakage tests.
1.02 SUBMITTALS

A. Provide information in report form listing items required by specifications.  Results shall be
guaranteed.  Contractor shall be subject to recall to site to verify report information before
acceptance of the report by the Owner’s Representative.

B. Strategies and Procedures Plan:  Within thirty (30) days of Contractor’s Notice to Proceed,
submit testing and balancing strategies and step-by-step procedures as specified in Section
3.1.B, “Preparation”, and consistent with those listed in Part 3 of this specification.

C. System Readiness Checklists:  Within thirty (30) days of Contractor’s Notice to Proceed, AABC
agency shall provide system readiness checklists as specified in Section 3.1.C, “Preparation”,
to be used and filled out by the installing contractors verifying that systems are ready for
Testing and Balancing.

D. Examination Report:  Provide a summary report of the examination review required in Section
3.1.D to the Engineer, documenting issues that may preclude the proper testing and balancing
of the systems.

E. Certified report format shall consist of the following:
1. Title sheet with job name, contractor, engineer, date, balance contractor’s name, address,

telephone number and contact person’s name and the balancing technician’s name.
2. Individual test sheets for air handlers, terminal units, air distribution, exhaust fans, duct

traverses, pumps, air handling coils, reheat coils, radiation, convectors, cabinet unit
heaters and unit ventilators.

3. Manufacturer’s pump and fan curves for equipment installed with design and actual
operating conditions indicated.

4. TAB Report Forms: Use standard forms from AABC’s “National Standards for Testing and
Balancing Heating, Ventilating, and Air Conditioning Systems” or NEBB’s “Procedural
Standards for Testing, Adjusting, and Balancing of Environmental Systems” or TABB’s
“Testing, Adjusting and Balancing Bureau”.
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1.03 DEFINITIONS
A. System testing, adjusting and balancing is the process of checking and adjusting all the

building environmental systems to produce the design objectives.  It includes:
1. The balance of air and water distribution;
2. Adjustment of total system to provide design quantities;
3. Electrical measurement;
4. Verification of performance of all equipment and automatic controls.

B. Test:  To determine quantitative performance of equipment.
C. Adjust:  To regulate the specified fluid flow rate and air patterns at the terminal equipment (e.g.,

reduce fan speed, throttling).
D. Balance:  To proportion flows within the distribution system (submains, branches, and

terminals) according to specified design quantities.
E. Procedure:  Standardized approach and execution of sequence of work operations to yield

reproducible results.
F. Report Forms:  Test data sheets arranged for collecting test data in logical order for submission

and review.  This data should also form the permanent record to be used as the basis for
required future testing, adjusting, and balancing.

G. Terminal:  The point where the controlled fluid enters or leaves the distribution system.  There
are supply inlets on water terminals, supply outlets on air terminals, return outlets on water
terminals, and exhaust or return supply or outside air inlets or outlets on terminals such as
registers, grilles, diffusers, and louvers.

H. Main:  Duct or pipe containing the system’s major or entire fluid flow.
I. Submain:  Duct or pipe containing part of the systems’ capacity and serving two or more branch

mains.
J. Branch Main:  Duct or pipe serving two or more terminals.
K. Branch:  Duct or pipe serving a single terminal.

1.04 QUALIFICATIONS
A. Follow procedures and methods published by one or more of the following:

1. Associated Air Balance Council (AABC) or National Environmental Balancing Bureau
(NEBB) or Testing, Adjusting and Balancing Bureau (TABB).

2. Individual manufacturer requirements and recommendations.
B. Maintain qualified personnel at project for system operation and trouble shooting.  TAB

contractor shall change sheaves and perform mechanical adjustments in conjunction with
balancing procedure.

C. Balancing contractor shall be current member of AABC, NEBB, or TABB.
D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in the AABC National

Standards for Total System Balance and SMACNA TAB Procedural Guide.
1.05 GENERAL REQUIREMENTS

A. Before concealment of systems visit the job site to verify and advise on type and location of
balancing devices and test points.  Make changes as required to balance facilities.

B. Place systems in satisfactory operating condition.
1. Adjusting and balancing shall be accomplished as soon as the systems are complete and

before Owner takes possession.
2. Initial adjustment and balancing to quantities as called for or as directed by the engineer,

to satisfy job conditions.
3. All outdoor conditions (Db, Wb, and a description of the weather conditions) at the time of

testing shall be documented in the report.
4. Airside
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a. Prior to balancing, adjust balancing devices for full flow and replace temporary filters.
b. Provide sheaves and belts as required to meet system performance requirements for

all belt-driven fan motors 10 HP and greater.  Adjust and align sheaves to obtain
proper settings and operation.  Verify motors are not overloading.

c. Installing contractor shall replace dampers in new systems and identify dampers in
existing systems that cannot be manipulated to satisfy balancing requirements.

d. Traverse main ducts to determine total system air quantities after all outlets have
been set prior to final adjustment if the system does not meet design requirements.  A
sum of room CFM’s is not acceptable.

e. If duct construction and/or installation prohibits proper traverse readings, provide coil
measurements at main coils and/or fresh air intake traverse with units operating in
100% outside air mode (where applicable).

1.06 CONTRACTOR RESPONSIBILITIES
A. Provide Testing and Balancing agency one complete set of contract documents, change

orders, and approved submittals in digital and hard copy formats.
B. Controls contractor shall provide required BAS hardware, software, personnel and assistance

to Testing and Balancing agency as required to balance the systems.  Controls Contractor shall
also provide trending report to demonstrate that systems are complete.

C. Coordinate meetings and assistance from suppliers and contractors as required by Testing and
Balancing agency.

D. Installing contractor shall replace or repair insulation as required by Testing and Balancing
agency.

E. Have the HVAC systems at complete operational readiness for Testing and Balancing to begin.
 As a minimum verify the following:
1. Airside:

a. Provide additional dampers, sheaves and belts as required by Testing and Balancing
agency.

b. Flag all manual volume dampers with fluorescent or other high-visibility tape.
c. Provide access to all dampers, test ports, nameplates and other appurtenances as

required by Testing and Balancing agency.
d. All ductwork is complete with all terminals installed.
e. All volume, smoke and fire dampers are open and functional.
f. Clean filters are installed.
g. All fans are operating, free of vibration, and rotating in correct direction.
h. ASD start-up is complete and all safeties are verified.
i. System readiness checklists are completed and returned to Testing and Balancing

agency.
F. Promptly correct deficiencies identified during Testing and Balancing.
G. Maintain a construction schedule that allows the Testing and Balancing agency to complete

work prior to occupancy.
PART 2 - PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Provide tools, ladders, recording meters, gauges, thermometers, velometers, anemometers,
Pitot tubes, inclined gauge manometers, magnehelic gauges, amprobes, voltmeters,
psychrometers and tachometers required.

B. Instrumentation Calibration:  Calibrate instruments at least every six (6) months or more
frequently if required by instrument manufacturer.
1. Keep an updated record of instrument calibration that indicates date of calibration and the

name of party performing instrument calibration.
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PART 3 - EXECUTION
3.01 PREPARATION

A. Examine Bid Documents and submittals and notify Owner's Representative and Engineer of
any questions regarding balancing.
1. Examine the Contract Documents to become familiar with Project requirements and to

discover conditions in systems' designs that may preclude proper Testing and Balancing
of systems and equipment.

2. Examine the approved submittals for HVAC systems and equipment.
3. Examine equipment performance data including fan and pump curves.

B. Prepare a Testing and Balancing Strategies and Procedures Plan that includes:
1. Equipment and systems to be tested.
2. Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.
4. Sample forms with specific identification for all equipment.

C. Prepare system-readiness checklists, as described in the AABC National Standards for Total
System Balance and SMACNA TAB Procedural Guide, for use by contractors in verifying
system readiness for Testing and Balancing.  These shall include, at a minimum:
1. Airside:

a. All ductwork is complete with all terminals installed.
b. All volume, smoke and fire dampers are open and functional.
c. Clean filters are installed.
d. All fans are operating, free of vibration, and rotating in correct direction.
e. Permanent electrical power wiring and ASD start-up is complete and all safeties are

verified.
f. Automatic temperature-control systems are operational.
g. Ceilings are installed.
h. Windows and doors are installed.
i. Suitable access to balancing devices and equipment is provided.
j. Equipment and duct access doors are securely closed.

D. Examine construction and notify Owner's Representative and Engineer of outstanding issues
related to balancing, as part of "Examination Report" submittal.
1. Examine HVAC equipment and verify that bearings are greased, belts are aligned and

tight, clean permanent filters are installed, and controls are ready for operation.
2. Examine terminal units, such as variable-air-volume boxes, and verify that they are

accessible and their controls are connected, configured by the controls contractor and
functioning.

3. Airside
a. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief

air to verify that they are properly separated from adjacent areas.
b. Examine systems for installed balancing devices, such as test ports, gage cocks,

flow-control devices,  and manual volume dampers prior to pressure testing.  Note
the locations of devices that are not accessible for testing and balancing.

3.02 GENERAL PROCEDURES FOR TESTING AND BALANCING
A. Perform testing and balancing procedures on each system according to the procedures

contained in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and
Air Conditioning Systems" or NEBB's "Procedural Standards for Testing, Adjusting, and
Balancing of Environmental Systems" or TABB’s “SMACNA TAB Procedural Guide” and this
Section.

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures.  After testing and
balancing, close probe holes and patch insulation with new materials identical to those
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removed.  Restore vapor barrier and finish according to insulation Specifications for this
Project.

C. Mark equipment and balancing device settings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators, fan-speed-
control levers, and similar controls and devices, to show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.
3.03 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and
recommended testing procedures.  Crosscheck the summation of required outlet volumes with
required fan volumes.

B. Prepare schematic diagrams of systems' "as-built" duct layouts.
C. For variable-air-volume systems, develop a plan to simulate diversity.
D. Determine the best locations in main and branch ducts for accurate duct airflow measurements.
E. Check airflow patterns from the outside-air louvers and dampers and the return and exhaust-air

dampers, through the supply-fan discharge and mixing dampers.
F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
G. Verify that motor starters are equipped with properly sized thermal protection.
H. Check dampers for proper position to achieve desired airflow path.
I. Check for airflow blockages.
J. Check condensate drains for proper connections and function.
K. Check for proper sealing of air-handling unit components.
L. Check for proper sealing of air duct system.

3.04 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by

fan manufacturer.
1. Measure fan static pressures to determine actual static pressure as follows:

a. Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.
c. Measure inlet static pressure of single-inlet duct as near the fan as possible,

upstream from flexible connection and downstream from duct restrictions.
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that

houses the fan.
2. Measure static pressure across each component that makes up an air-handling unit,

rooftop unit, and other air-handling and treating equipment.
a. Simulate dirty filter operation and record the point at which maintenance personnel

must change filters.
3. Measure static pressures entering and leaving other devices such as sound traps, heat

recovery equipment, and air washers, under final balanced conditions.
4. Compare design data with installed conditions to determine variations in design static

pressures versus actual static pressures.  Compare actual system effect factors to identify
where variations occur.  Recommend corrective action to align design and actual
conditions.

5. Obtain approval from Engineer for adjustment of fan speed higher or lower than indicated
speed.  Make required adjustments to sheaves sizes, motor sizes, and electrical
connections to accommodate fan-speed changes.

6. Do not make fan-speed adjustments that result in motor overload.  Consult equipment
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur.  Measure amperage in full cooling, full
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heating, economizer, and any other operating modes to determine the maximum required
brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.
1. Measure static pressure at a point downstream from the balancing damper and adjust

volume dampers until the proper static pressure is achieved.
a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube

traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.

2. Re-measure each submain and branch duct after all have been adjusted.  Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances.

C. Measure terminal outlets and inlets without making adjustments.
1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written

instructions and calculating factors.
D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances

of indicated values.  Make adjustments using volume dampers rather than extractors and the
dampers at air terminals.
1. Adjust each outlet in same room or space to within specified tolerances of indicated

quantities without generating noise levels above the limitations prescribed by the Contract
Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.
3.05 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

A. Compensating for Diversity:  When the total airflow of all terminal units is more than the
indicated airflow of the fan, place a selected number of terminal units at a maximum set-point
airflow condition until the total airflow of the terminal units equals the indicated airflow of the
fan.  Select the reduced airflow terminal units so they are distributed evenly among the branch
ducts.

B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been
adjusted, adjust the variable-air-volume systems as follows:
1. Set outside-air dampers at minimum, and return-and exhaust-air dampers at a position

that simulates full-cooling load.
2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.

Measure static pressure.  Adjust system static pressure so the entering static pressure for
the critical terminal unit is not less than the sum of terminal-unit manufacturer's
recommended minimum inlet static pressure plus the static pressure needed to overcome
terminal-unit discharge system losses.

3. Measure total system airflow.  Adjust to within indicated airflow.
4. Set terminal units at maximum airflow and adjust controller or regulator to deliver the

designed maximum airflow.  Use terminal-unit manufacturer's written instructions to make
this adjustment.  When total airflow is correct, balance the air outlets downstream from
terminal units as described for constant-volume air systems.

5. Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow.  Check air outlets for a proportional reduction in airflow as
described for constant-volume air systems.
a. If air outlets are out of balance at minimum airflow, report the conditions but leave

outlets balanced for maximum airflow.
6. Re-measure the return airflow to the fan while operating at maximum return airflow and

minimum outside airflow.  Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

7. Measure static pressure at the most critical terminal unit and adjust the static-pressure
controller at the main supply-air sensing station to ensure that the adequate static
pressure is maintained at the most critical unit.

8. Record the final fan performance data.
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C. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems have
been adjusted, adjust the variable-air-volume systems as follows:
1. Set system at maximum indicated airflow by setting the required number of terminal units

at minimum airflow.  Select the reduced airflow terminal units so they are distributed
evenly among the branch ducts.

2. Adjust supply fan to maximum indicated airflow with the variable-airflow controller set at
maximum airflow.

3. Set terminal units at full-airflow condition.
4. Adjust terminal units starting at the supply-fan end of the system and continuing

progressively to the end of the system.  Adjust inlet dampers of each terminal unit to
indicated airflow.  When total airflow is correct, balance the air outlets downstream from
terminal units as described for constant-volume air systems.

5. Adjust terminal units for minimum airflow.
6. Measure static pressure at the sensor.
7. Measure the return airflow to the fan while operating at maximum return airflow and

minimum outside airflow.  Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

3.06 TOLERANCES
A. Set HVAC system's flow rates within the following tolerances:

1. Airside
a. Supply, Return, and Exhaust Fans:  Zero to plus 10 percent.
b. Air Outlets and Inlets:  Plus or minus 10 percent.
c. Minimum Outside Air: Zero to plus 10 percent.
d. Maintaining pressure relationships as designed shall have priority over the tolerances

specified above.
3.07 FINAL TEST AND BALANCE REPORT

A. The report shall be a complete record of the HVAC system performance, including conditions of
operation, items outstanding, and any deviations found during the Testing and Balancing
process.  The final report also provides a reference of actual operating conditions for the owner
and/or operations personnel.  All measurements and test results that appear in the reports must
be made on site and dated by the technicians or Test and Balance Engineers.

B. The report must be organized by systems and shall include the following information as a
minimum:
1. Title Page:

a. AABC or NEBB Certified Company Name.
b. Company Address.
c. Company Telephone Number.
d. Project Identification Number.
e. Location.
f. Project Architect.
g. Project Engineer.
h. Project Contractor.
i. Project Number.
j. Date of Report.
k. Certification Statement.
l. Name, Signature, and Certification Number.

2. Table of Contents.
3. National Performance Guaranty.
4. Report Summary:

a. The summary shall include a list of items that do not meet design tolerances, with
information that may be considered in resolving deficiencies.

5. Instrument List:



Town of Montgomery Police
Station  23 05 93 - 8  Testing, Adjusting and Balancing 

a. Type
b. Manufacturer
c. Model
d. Serial Number
e. Calibration Date

C. Required Airside data - Test, adjust and record the following:
1. Motors:

a. RPM
b. BHP
c. Full load amps
d. Sheave sizes, number and size of belts
e. Shaft diameter
f. Complete nameplate data

2. Fans:
a. Cfm
b. RPM
c. Suction static pressure
d. Discharge static pressure
e. Sheave sizes, number and size of belts, key sizes, shaft, diameter
f. Complete nameplate data
g. Sketch of system's inlet and outlet connections
h. Location of test port

3. Duct:  Traverse Zones:
a. Cfm
b. Static Pressure

4. AHU -  (In both minimum O.A. and economizer modes):
a. Minimum outdoor air Cfm
b. Total discharge and return Cfm
c. Static profile thru unit
d. Complete nameplate data

5. Coil:
a. Entering air temperature (DB/WB)
b. Leaving air temperature (DB/WB)
c. Static differential
d. Face velocity and area
e. Cfm
f. Complete nameplate data

6. VAV Boxes:
a. Minimum Cfm
b. Maximum Cfm

7. Registers/Grilles/Diffusers:
a. Cfm
b. Set, adjust and record air flow pattern

8. Filter Banks:
a. Nameplate data
b. Static pressure drop

D. The final test and balance report shall be provided as a formal project submittal for review by
the Engineer of Record.

END OF SECTION  23 05 93
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SECTION 23 07 10
INSULATION

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.02 SUBMITTAL
A. Submit product data, product description, manufacturer's installation instructions.
B. Submit schedule of types and thicknesses for each application, and location of materials.

1.03 RELATED WORK SPECIFIED ELSEWHERE
A. Section 232010 - Piping Systems and Accessories.
B. Section 233100 - Sheet Metal and Ductwork Accessories Construction.

PART 2 - PRODUCTS
2.01 GENERAL

A. See Exhibits at the end of this section for where insulating materials shall be applied, thickness,
jacketing and remarks.

B. Provide work in compliance with the following Codes and Standards based on the current
edition in effect at project location:
1. Energy Conservation Code of New York State .

C. Insulation, jackets, adhesive, and coatings shall comply with the following:
1. Products shall not contain asbestos, lead, mercury, or mercury compounds.
2. Insulation, including jackets, finishes and adhesives on the exterior surfaces of ducts,

pipes, and equipment, shall have a flame spread rating of 25 or less and a smoke
developed rating of 50 or less, when tested in accordance with ASTM E84 or UL 723.
a. Plenums: Insulation materials shall be noncombustible or listed and labeled per

ASTM E84 or UL 723.
b. Treatment of jackets or facing for flame and smoke safety must be permanent.

Water-soluble treatments are not permitted.
3. All adhesives, coatings and sealants used for insulation in the interior of the building shall

comply with the maximum Volatile Organic Compound (VOC) limits as called for in the
current version of U.S. Green Building Council LEED Credits EQ 4.1 and EQ 4.2.

4. Provide materials which are the standard products of manufacturers regularly engaged in
the manufacture of such products and that essentially duplicate items that have been in
satisfactory use for at least two (2) years prior to bid opening.  Provide insulation systems
in accordance with the approved MICA or NAIMA Insulation Standards.

5. Insulation shall be clearly marked with manufacturer's name, identification of installed
thermal resistance (R) value, out-of-package R value, flame spread and smoke developed
indexes in accordance with Energy Code requirements.

6. Products that come into contact with stainless steel shall have a leachable chloride
content of less than 50 ppm when tested in accordance with ASTM C 871.

7. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in
accordance with ASTM C 795.

2.02 REFERENCE STANDARDS
A. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate

Thermal Insulation; 2022.
B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board; 2023a.
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C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

D. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

2.03 ACCEPTABLE MANUFACTURERS
A. Flexible Elastomeric:  Armacell AP ArmaFlex/FS (Indoor: AP ArmaFlex up to 1”, FS 1-1/2” to 2”;

Outdoor: All sizes), Aeroflex (Indoors/Outdoors: All sizes), K-Flex Insul-Lock (Indoors: All
sizes), or approved equal.

B. Fiberglass:  Johns Manville, Knauf/Manson, Owen-Corning, or approved equal.
C. Polyisocyanurate:  Johns Manville Trymer 25-50 PIR (Indoors), 2000XP (Outdoors), HiTherm,

or approved equal.
D. Jacketing: Johns Manville (PVC, Aluminum), Polyguard Pro (Alumaguard), or approved equal.
E. Adhesives, Coatings, Mastics, Sealants:  Childers, Foster, or approved equal.

2.04 FLEXIBLE ELASTOMERIC
A. Closed-cellular, sponge or expanded-rubber with integral vapor barrier.
B. Tube and Sheet:

1. Product meeting ASTM C 534, Type I/II Grade 1.
2. 'K' Value at 75°F mean temperature

a.  BTU-in/ft2 hr. °F (up to 1 in. wall thickness).
b.  BTU-in/ft2 hr. °F (1-1/2 in. to 2 in. wall thickness).

C. Sheet:
1. Density: As required to meet specified R-value in Exhibit, unless otherwise noted.

2.05 FLEXIBLE FIBERGLASS
A. Glass fibers bonded with a resin.
B. Blanket:

1. Product meeting ASTM C 553 Types I, II and III, and ASTM C 1290; Greenguard
compliant.

2. 'K' Value: 0.27 BTU-in/ft2 hr. °F at 75°F mean temperature.
3. Maximum Service Temperature (Faced):  250°F.
4. Vapor Retarder Jacket: FSK conforming to ASTM C 1136 Type II.
5. Density:  As required to meet specified R-value in Exhibit, unless otherwise noted.

2.06 RIGID FIBERGLASS
A. Pre-formed glass fibers bonded with a thermosetting resin.
B. Pipe:

1. Product meeting ASTM C 547, ASTM C 585, and ASTM C 795; rigid, molded,
noncombustible.

2. 'K' Value: 0.23 BTU-in/ft2 hr. °F at 75°F mean temperature.
3. Maximum Service Temperature:  1000°F.
4. Vapor Retarder Jacket:  Factory applied ASJ/SSL conforming to ASTM C 1136 Type I,

secured with self-sealing longitudinal laps and butt strips.
5. Field applied PVC Fitting Covers with Flexible Fiberglass Insulation:  Proto Corporation

25/50 or Indoor/Outdoor, UV resistant fittings, jacketing and accessories, white or colored.
 Fitting cover system consists of pre-molded, high-impact PVC materials with blanket type
fiberglass wrap inserts.  Blanket fiberglass wrap inserts shall have a thermal conductivity
('K') of 0.26 at 75°F mean temperature.  Closures to be stainless steel tacks, matching
PVC tape, or PVC adhesive per manufacturer's recommendations.

C. Board:
1. Product meeting ASTM C 612 Type IA and IB. Maximum Service Temperature: 450º F.
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2. 'K' Value: 0.24 BTU-in/ft2 hr. °F at 75°F mean temperature.
3. Vapor Retarder Jacket:

a. ASJ conforming to ASTM C 1136 Type I
b. FSK or PSK conforming to ASTM C 1136 Type II.

4. Density: As required to meet specified R-value in Exhibit, unless otherwise noted.
2.07 RIGID POLYISOCYANURATE

A. Pre-formed closed-cellular foam, rigid molded.
B. Pipe:

1. Product meeting ASTM C591, rigid molded, noncombustible.
2. 'K' Value: 0.19 BTU-in/ft2 hr. °F at 75°F mean temperature.
3. Maximum Service Temperature: 300°F.
4. Vapor Retarder Jacket: Dow Saranex Vapor Retarder Film and Tape.
5. Fittings shall match pipe requirements.

C. Board:
1. Product meeting ASTM C1289 Type I, Class I.
2. "K" value:  0.17 BTU-in/ft2 hr. °F at 75°F mean temperature.
3. Density: As required to meet specified R-value in Exhibit, unless otherwise noted.

2.08 FIELD APPLIED JACKETS
A. PVC:  High-impact UV resistant PVC; roll stock ready for shop or field cutting and forming.

1. Thickness: 30 mil.
2. PVC Jacket Color:  White.

B. Aluminum:  Factory cut and rolled to indicated sizes. Product meeting ASTM B 209/C 1729.
1. Material: 3003-alloy, and H-14 temper.
2. Finish:  Bare  Stucco Embossed finish.
3. Thickness (including insulation):

a. Rigid insulation installations: 0.016 (up to 24-in overall diameter) and 0.024 (greater
than 24-in overall diameter).

b. Flexible insulation installations: 0.016 (up to 8-in overall diameter); 0.020 (9-in to 11-
in overall diameter); 0.024 (12-in to 24-in overall diameter); 0.032 (25-in to 36-in
overall diameter); 0.040 (greater than 36-in overall diameter).

4. Moisture Barrier:  3 mil thick, heat-laminated polyethylene and Surlyn.
5. Elbows:  Preformed multi-piece, 45 and 90-degree, short and long-radius elbows; same

material, finish, and thickness as roll.
6. Banding: 304SS, 0.020" thick, 0.75" wide. Provide same material wing seals. Screws,

rivets, stapes or any other fastener capable of penetrating vapor barrier are not allowed.
C. Alumaguard : Self-adhesive, rubberized asphalt, multi-ply, UV-resistant, aluminum foil/polymer

laminate with self-healing foil-faced weather barrier.
1. Thickness: 54 mil, 0.3 lb/sq-ft.
2. Peel Adhesion: >12 lb/in (144 oz/in).
3. Tensile Strength: 35 lb/in.
4. Puncture resistance: 15 lb.
5. Permeance:  0.00, Product meeting ASTM E 96.
6. Warranty: Minimum 10 years.

2.09 ADHESIVES, COATINGS, MASTICS, SEALANTS
A. Provide per manufacturer product requirements for associated system and

application/installation location.
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PART 3 - EXECUTION
3.01 GENERAL REQUIREMENTS

A. All materials shall be installed by skilled labor regularly engaged in this type of work and
installed in strict accordance with manufacturer's recommendations, building codes, and
industry standards. Install insulation materials, forms, vapor barriers or retarders, jackets, and
of thicknesses required for each item of pipe system per manufacturer requirements. Apply
adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and
dry film thicknesses.

B. Locate insulation and cover seams in the least visible location.  All surface finishes shall be
extended in such a manner as to protect all raw edges, ends and surfaces of insulation.  No
glass fibers shall be exposed to the air. Install insulation with longitudinal seams at top and
bottom of horizontal runs. Install multiple layers of insulation with longitudinal and end seams
staggered and with the least number of joints possible.

C. All pipe and duct insulation shall be continuous through hangers.
D. Provide thermal insulation on clean, dry surfaces and after piping, ductwork and equipment (as

applicable) have been tested.  Do not cover pipe joints with insulation until required tests are
completed.

E. All cold surfaces that may "sweat" must be insulated.  Vapor barrier must be maintained;
insulation shall be applied with a continuous, unbroken moisture and vapor seal. All hangers,
supports, anchors, or other projections that are secured to cold surfaces shall be insulated and
vapor sealed to prevent condensation.

F. Items such as boiler manholes, handholds, clean-outs, ASME stamp, and manufacturers'
nameplates, may be left uninsulated unless omitting insulation would cause a condensation
problem.  When such is the case, appropriate tagging shall be provided to identify the presence
of these items.  Provide neatly beveled edges at interruptions of insulation.

G. Provide protective insulation as required to prevent personnel injury:  Piping from zero to seven
feet above all floors and access platforms including hot (above 140F) piping and any other
related hot surface.

H. If any insulation material has become wet because of transit or job site exposure to moisture or
water, the contractor shall not install such material, and shall remove it from the job site.

I. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
J. Finish installation with systems at operating conditions. Repair joint separations and cracking

due to thermal movement. Repair damaged insulation facings by applying same facing material
over damaged areas. Extend patches at least 4 inches [OR insert value] beyond damaged
areas. Adhere, staple, and seal patches in similar fashion to butt joints.

K. For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.

3.02 PENETRATIONS
A. Aboveground Exterior Wall and Roof Penetrations: Install insulation continuously through

penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above through

surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor insulation ends.
Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall/roof flashing at least 2-in. beyond flashing.
Seal jacket to flashing with flashing sealant per roofing manufacturer requirements.
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B. Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal
terminations with flashing sealant.

C. Interior Floor, Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation
continuously through walls and partitions.

D. Fire-Rated Floor, Wall and Partition Penetrations: Install insulation continuously through
penetrations of fire-rated walls and partitions.
1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping

and fire-resistive joint sealers.
3.03 PIPE INSULATION

A. All pipes shall be individually insulated. Cover valves, fittings and similar items in each piping
system with insulation as applied to adjoining pipe run.  Extra care must be taken on piping
appurtenances to insure a tight fit to the piping system.

B. Piping insulation is allowed to be reduced in thickness only when a specific UL assembly detail
for piping passing thru a rated wall indicates a maximum insulation thickness that is less than
this specification section calls for.  In this case reduce the insulation thickness just for the rated
wall penetration.  The reduction of insulation thickness shall be limited to the length of the
penetration only.

C. Coordinate insulation installation requirements for heat tracing that may apply.
3.04 DUCTWORK INSULATION

A. Provide external thermal insulation for ductwork.  Not required where ducts have internal
acoustical insulation.  Make special provisions at dampers, damper motors, thermometers,
instruments, and access doors.

B. Provide factory ASJ jacket for ductwork required to be insulated and to be painted.
3.05 EQUIPMENT INSULATION

A. Apply insulation with joints firmly butted as close as possible to the equipment surface.
3.06 EXHIBIT "I" - PIPE INSULATION MATERIALS



Service



Insulation Material



Thickness



Remarks
Refrigeration Suction
Line Piping (Heating

mode; temperature up
to 200F) Flexible Elastomeric

1-1/2  in. and Larger:  2
in.

1-1/4  in. and Smaller:  1-
1/2 in.

Refrigeration Suction
Line Piping (Cooling

only mode;
temperature up to

60F)
Flexible Elastomeric

7/8  in. and Larger:  1in.
3/4  in. and Smaller:  1/2

in.

Refrigeration Liquid
Line Piping (Heating or

cooling mode;
temperature up to

140F)

Flexible Elastomeric

1-1/2  in. and Larger:  1-
1/2 in.

1-1/4  in. and Smaller:  1
in.

Concealed AC unit
condensate drains Flexible Elastomeric All Sizes:  1/2 in.
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3.07 EXHIBIT "II" - DUCT INSULATION MATERIALS


Service



Insulation Material



Thickness



Remarks

Supply (concealed) Flexible Fiberglass 2 in. Min. installed
R value of 6

Supply (within
mechanical rooms or

exposed at 8'-0" or less
above finished floor)

Rigid Fiberglass

1-1/2 in.

Min. installed
R value of 6

Supply (exposed within
the conditioned space

served)
Not insulated Not insulated

Does not include
the associated

supply ductwork
within the

Mechanical Room
or supply duct to
the conditioned

space.
Outside air ducts and
plenums, connections

and mixing boxes
Rigid Fiberglass 2 in. Min. installed

R value of 8

Neutral ventilation air
supply ducts (between

65F and 80F)
Not insulated Not insulated

Return and exhaust
within heated building

envelope
Not insulated Not insulated

Exhaust, relief or vent
ducts and plenums

(concealed)
Flexible Fiberglass 2 in.

Min. installed
R value of 6

Insulate ducts 15
ft. from exterior

opening and
plenums.

Exhaust, relief or vent
ducts and plenums

(exposed)
Rigid Fiberglass

1-1/2 in.

Min. installed
R value of 6

Insulate ducts 15
ft. from exterior

opening and
plenums.

Exhaust in cold attic
spaces or other un-

heated spaces
Flexible Fiberglass 3 in Min. installed

R value of 8

Interior ductwork
indicated to be lined
(L); exterior ductwork
indicated to be lined

(2L)

Not insulated Not insulated
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Exterior supply or
return ducts Rigid Polyisocyanurate 3 in. Min. installed

R value of 12

END OF SECTION  23 07 10
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SECTION 23 20 10
PIPING SYSTEMS AND ACCESSORIES

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services as required for the complete installation
designed in Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 078413 - Penetration Firestop Systems.

1.03 SUBMITTALS
A. Schedule of pipe materials, fittings and connections.
B. Applicable miscellaneous materials (i.e. dielectric protection, hangers, inserts, supports, sealing

elements,  etc.).
PART 2 - PRODUCTS
2.01 GENERAL

A. Pipe and fittings shall be new, marked with manufacturer's name and comply with applicable
ASTM and ANSI Standards.

B. All adhesives, sealants, primers and paint used for piping in the interior of the building shall
comply with the maximum Volatile Organic Compound (VOC) limits called for in the current
version of U.S. Green Building Council LEED Credits EQ 4.1 and EQ 4.2.

2.02 REFERENCE STANDARDS
A. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.
B. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
C. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.
D. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision

(2019).
E. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
F. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV); 2020.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
2.03 COPPER TUBE AND FITTINGS - PRESS FITTINGS

A. Tubing Standard:  Copper tubing shall conform to ASTM B75 or ASTM B88.
B. Fitting Standard:  Copper fittings shall conform to ASME B16.18, ASME B16.22, or ASME

B16.26.
C. Press Fitting:  Copper press fittings shall conform to the material and sizing requirements of

ASME B16.18 or ASME B16.22.  O-rings for copper press fittings shall be EPDM.
D. Make:  Viega Pro-Press, Nibco, Tyco Grinnell, Elkhart Apolloxpress, Mueller.

2.04 COPPER DRAINAGE TUBE AND FITTINGS - SOLDER JOINT
A. Pipe:  ASTM B306, Type DWV, hard temper.
B. Fittings:  Wrought copper, ANSI B16.29 or cast bronze, ANSI B16.23; solder end connections.
C. Solder Materials:  No lead solder, using alloys made from tin, copper, silver and nickel.
D. Make:  Harris "Stay-Safe 50" and "Bright", Engelhard "Silverbright 100", Canfield "Watersafe" or

approved equal.
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2.05 REFRIGERATION PIPING
A. Type ACR hard temper deoxidized, dehydrated, and sealed copper tubing, refrigerant grade.
B. Refrigerant grade wrought copper fittings.  Long radius elbows.
C. Factory made suction traps, Melco Type PT.
D. Piping and system shall meet the requirements of Safety Code for Mechanical Refrigeration,

ANSI/ASHRAE 15-1994 and ASME/ANSI B31.5.
E. Brazing Materials:  Harris, Inc. Stay Silv 5 or approved equal.
F. Make:  Mueller, Howell Metal, Cerro, Cambridge-Lee, Universal Tube.

2.06 DIELECTRIC PROTECTION
A. Description:  Assembly or fitting having insulating material isolating joined dissimilar metals to

prevent galvanic action and stop corrosion.
B. Dielectric unions shall not be used due to their tendency to leak.  Provide a dielectric waterway

fitting or a brass nipple for dielectric protection.  A brass valve is also an acceptable method of
dielectric protection.

C. Flanges:  Factory-fabricated, companion-flange assembly, for 150 or 300 psig minimum
pressure to suit system fluid pressures and temperatures with flange insulation kits and bolt
sleeves.

D. Waterway Fittings:  300 psi maximum working pressure at 230°F, male threaded or grooved
ends, electroplated ductile iron or steel body with LTHS high temperature polyolefin polymer
liner.

E. Make:  EPCO, Capitol Manufacturing, Watts, Surejoint, Victaulic, or approved equal.
F. The use of brass valves, brass nipples (3 in. and larger) and Shurjoint epoxy coated transition

coupling IPS-CTS may be used for dielectric isolation.  Dielectric transition fittings shall be
Shurjoint Model DE30-GG for sizes 2 in. through 8 in., which shall provide effective insulation
between the steel and copper systems to avoid galvanic local cell and stray current problems.
 The dielectric transition fitting shall be made of ductile iron per ASTM A536 Gr. 65-45-12,
electric deposition coated, with a virgin PP (propylene) lining.

2.07 HANGERS, INSERTS, AND SUPPORTS
A. Hangers, Inserts, Clamps:  B-Line, Grinnell, Michigan Hanger, PHD Manufacturing, Anvil, Hilti.
B. Hangers:

1. Adjustable, wrought malleable iron or steel with electroplated zinc or cadmium finish.
 Copper plated or PVC coated where in contact with copper piping.  Hot-dipped
galvanized finish for exterior locations.

2. Adjustable ring type where piping is installed directly on hanger for piping 3 in. and
smaller.

3. Adjustable steel clevis type for 4 in, and larger, and where insulation passes through
hanger.

4. Hangers sized to permit passage of insulation through the hanger for all piping.
5. Nuts, washers and rods with electroplated zinc or cadmium finish.  Hot-dipped galvanized

finish for exterior locations.
C. Hanger Shields:

1. Pre-Insulated Type:
a. Insulated pipes shall be protected at point of support by a 360° insert of high density,

100 psi waterproof calcium silicate, encased in a 180° sheet metal shield.  Insulation
insert to be same thickness as adjoining pipe insulation and extend 1 in. beyond
sheet metal shield.  Insulation shall be provided with a factory installed ASJ.

2. Field-Insulated Type:
a. #18 USSG, galvanized steel shields, minimum 120° arc.  Provide ICA-HAMFAB-

BLOCK, 18# density molded fiberglass inserts, between pipe and hanger shield to
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maintain proper spacing for insulation.  Insulation inserts shall extend 1 in. beyond
the sheet metal shields.  Material shall comply with ASTM E84 25/50, have a thermal
conductivity of K=.30 (stable) and have a service temperature of -120°F to +650°F.
 Install in accordance with manufacturer's printed instructions.

3. Shield Sizing:


PIPE SIZE



SHIELD LENGTH



MINIMUM GAUGE
1/2 in. to 3-1/2 in. 9 in. 20

4 in. 9 in. 20
5 in. and 6 in. 9 in. 20
8 in. to 12 in. 12 in. 18

14 in. to 24 in. 18 in. 16

4. Hanger shield gauges listed are for use with band type hangers only.  For point loading
(roller support), increase shield thickness by one gauge, and length by 50%.

D. Hanger Spacing Schedules: (Based upon most stringent requirement of MCNYS and ((ASME
B31.9)))



COPPER OR PLASTIC
PIPE SIZE



COPPER PIPE
HANGER SPACING



PLASTIC PIPE
HANGER SPACING



HANGER ROD
SIZE

3/4 to 1 in. 6 ft. 3 ft. 3/8 in.
1-1/4 in. 6 ft. 4 ft. 3/8 in.

1-1/2 to 2 in. 8 ft. 4 ft. 3/8 in.
2-1/2 to 4 in. 10 ft. 4 ft. 1/2 in.

5 in. and larger 10 ft. 4 ft. 3/4 in.



STEEL PIPE SIZE



STEEL PIPE

HANGER SPACING



HANGER ROD SIZE

3/4 to 1 in. 8 ft. 3/8 in.
1-1/4 in. 10 ft. 3/8 in.

1-1/2 to 2-1/2 in. 12 ft. 3/8 in.
3 to 4 in. 12 ft. 1/2 in.

5 in. and larger 12 ft. 3/4 in.

E. Inserts:  Carbon steel body and square insert nut, galvanized finish, maximum loading 1,300
lbs., for 3/8 in. to 3/4 in. rod sizes.  Drill through decking for hanger rods and secure devices
with integral support plate strap with sheet metal screws.  Devices shall have a safety factor of
four.

F. Beam Attachments:
1. C-Clamp, locknut, electroplated finish, UL listed, FM approved, for pipe sizes 2 in. and

smaller.
2. Center load style with clamp attachments that engage both edges of beam, electroplated

finish, UL listed, FM approved, for pipe sizes larger than 2 in., refer to "Supports" for
additional requirements.

G. Supports:
1. Provide intermediate structural steel members where required for hanger attachment.

 Secure member to structure.  Select size of members based on a minimum factor of
safety of four.

2. For Weights Under 1000 lbs.:  Insert, "U" shaped channel, beam clamps or other
structurally reviewed support.  The factor of safety shall be at least four.  Follow
manufacturer's recommendations.
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3. For Weights Above 1000 lbs.:  Drill through floor slabs and provide flush plate welded to
top of rod or provide additional inserts and hangers to reduce load per hanger below 1000
lbs.

4. Make:  Hilti, ITW Ramset, Phillips "Red Head", or approved equal.
H. Trapeze Hangers:

1. For use on 1-1/2 in. and smaller piping only.
2. Hangers shall be supported with rod sized with a safety factor of four.
3. May be manufactured type "U" shaped channel, or suitable angle iron or channel.  Round

off all sharp edges.
4. Securely fasten piping to trapeze with "U" bolt or straps, dissimilar metals shall not touch,

use isolation gaskets.
5. Make:  B-Line, Kindorf, Unistrut, or approved equal.

2.08 PIPING ACCESSORIES
A. Escutcheon Plates:  Provide escutcheon plates on uninsulated piping in exposed and finished

areas.  Steel or cast brass polished chrome, split hinge type with setscrew, high plates where
required for extended sleeves.

2.09 SLEEVES
A. Standard Type:

1. Schedule 40 black steel pipe sleeves shall be used for sleeves in horizontal and vertical
applications through structural surfaces.  Sleeves shall extend a minimum of 1 in. beyond
both sides of the structure surface being penetrated.  The sleeve shall be sized to account
for the total diameter of the service, inclusive of insulation and the appropriate annular
space for firestopping installation or requirements of the sealing element manufacturer.

2. Full circle water stop collar for sleeves located in below grade walls, wet wells and
waterproofed surfaces.  The collar shall be fabricated from steel plate and welded to the
sleeve around its entire circumference.

3. Schedule 40, PVC sleeves or sheet metal sleeves for nonstructural surfaces. Sheet metal
sleeves shall be 18 gauge minimum and braced to prevent collapsing.  Sleeves shall
extend a minimum of 1/2 in. beyond both sides of the non-structural vertical surface being
penetrated.  The sleeve shall be sized to account for the total diameter of the service,
inclusive of insulation and the appropriate annular space for firestopping.

B. Pre-Insulated Type:
1. Adjustable or fixed length metal cans, 24 gauge minimum sized for 1 in. spacing between

insulation and can. Insulation shall consist of a 360° waterproofed calcium silicate insert
sized to extend 1 in. beyond wall or floor penetration.  Calcium silicate insert shall be the
same thickness as adjoining pipe insulation.  Spacing between shield and can packed at
each end with double neoprene rope positively fastened.

2.10 SEALING ELEMENTS
A. Expanding neoprene link type, watertight seal consisting of interlocking links with zinc plated

bolts.
1. Make:  Thunderline "Link-Seal" Series 200, 300 or 400, Pyropac, Calipco.

B. Waterproof Type:
1. Exterior Walls, Below Grade, Above Floor:  Synthetic rubber material with zinc plated

bolts.  Make: "Link-Seal" Series 200, 300 or 400, Pyropac, Calipco.
2.11 PIPING MATERIALS AND SCHEDULE

A. See Exhibit "A", "Schedule of Piping Materials" at end of this Section for (HVAC) piping.
PART 3 - EXECUTION
3.01 EQUIPMENT AND SYSTEMS

A. Provide equipment and systems in accordance with laws, codes, and provisions of each
applicable section of these specifications.  Accurately establish grade and elevation of piping
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before setting sleeves.  Install piping without springing or forcing (except where specifically
called for), making proper allowance for expansion and anchoring.  Arrange piping at
equipment with necessary offsets, union, flanges, and valves, to allow for easy part removal
and maintenance.  Offset piping and change elevation as required to coordinate with other
work.  Avoid contact with other mechanical or electrical systems. Provide adequate means of
draining and venting units, risers, circuits and systems.  Install drains consisting of a tee fitting
with a 3/4 in. ball valve with hose end cap and chain, at low points in hydronic piping system
mains, and elsewhere as required for system drainage.

B. Conceal piping unless otherwise called for.  Copper tubing shall be cut with a wheeled tubing
cutter or other approved copper tubing cutter tool.  The tubing must be cut square to permit
proper joining with the fittings.  Ream pipes after cutting and clean before installing.  Cap or
plug equipment and pipe openings during construction.  Install piping parallel with lines of
building, properly spaced to provide clearance for insulation.  Make changes in direction and
branch connections with fittings unless submitted and accepted per Part 2.  Do not install
valves, union and flanges in inaccessible locations.  Provide trap seal of adequate depth on
drain pans.

C. Provide reducers at all control valves, where control valve is smaller than pipeline size.
 Reducers for steam control valves shall be eccentric type.  Provide unions at each side of
every control valve and reducers directly adjacent to the unions.

D. Provide reducers at all balance valves, where balance valve is smaller than pipeline size.
3.02 PIPING OVER ELECTRICAL EQUIPMENT

A. Contractor shall route piping to avoid installation directly over electric equipment, including, but
not limited to panels, transformers, disconnects, starters, motor control center, adjustable
speed drives and fused switches.

B. Piping shall not be installed in the dedicated electric and working space as defined by NEC
110.  Dedicated electrical space is generally equal to the depth and width of electrical
equipment, and extends 6 ft. above the electrical equipment, or to a structural ceiling.
 Dedicated working space is a minimum of 30 in. wide or the width of equipment (whichever is
larger) a minimum of 6 ft.-6 in. tall, with a depth of 3 ft. to 9 ft. depending on the voltage.

3.03 CONDENSATE DRAIN PIPING
A. Condensate drain piping shall be sloped a minimum of 1% in the direction of flow to an

approved place of disposal.  Condensate shall not be disposed into a street, alley or other
areas so as to cause a nuisance.

B. Condensate drain piping shall not be less than 3/4" internal diameter and shall not decrease in
size from the drain pan connection to the location of condensate disposal.

C. Condensate drains shall be trapped as required by the equipment or appliance manufacturer.
D. Condensate drain piping shall be configured to permit the clearance of blockages and

performance of maintenance without requiring the drain piping to be cut.
3.04 REFRIGERATION PIPING

A. Fittings brazed with silver brazing alloy.  Guarantee refrigerant charge for one year from date of
final acceptance.  Provide for flexibility at compressor connections.  Piping and system shall
meet the requirements of Mechanical Refrigeration Safety Code, ANSI B9.1.  Clean piping,
then pump-down and evacuate system to 0.1 in. VAC break vacuum with dry nitrogen and re-
evacuate to 0.1 in. VAC and hold for four (4) hours; then charge system.  Charge with
refrigerant as recommended by manufacturer.

3.05 HANGERS, INSERTS AND SUPPORTS
A. Piping shall not be supported by wires, band iron, chains, or from other piping.  Support each

pipe with individual hangers from concrete inserts, welded supports, or beam clamps of proper
configuration and point loading design requirements for each location including the designated
safety factor.  Trapeze hangers are acceptable for racking of multiple pipes of 1-1/2 in. or less
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in size.  Follow manufacturer's safe loading recommendations.  Suspend with rods of sufficient
length for swing and of size as called for, using four nuts per rod.  Provide additional
rustproofed structural steel members, where required for proper support.  Provide oversized
hangers where insulation/supports must pass between pipe and hanger.    Only concentric type
hangers are permissible on piping larger than 2-1/2 in., "C" types are permitted for piping 2-1/2
in. and smaller.  Provide riser clamps for each riser at each floor.

B. Provide a pipe hanger within 12 in. of pipe unions and piping connections to equipment, in
order to facilitate disconnections of piping without pipe sagging.

3.06 HANGERS ATTACHED TO JOISTS
A. Individual hangers may be suspended directly from the bottom chord panel point provided that

the sum of the concentrated loads within the chord panel does not exceed 100 pounds and the
attachments are concentric to the chord.  (Eccentrically loaded joists using beam clamps or
other attachment methods are not acceptable.)

B. For nominal concentrated loads between panel chords, which have been accounted for in the
specified uniform design load for the joists, this Contractor is to provide struts to transfer the
load to a panel point on the opposite chord as reviewed and acceptable by the Structural
Engineer of Record.

3.07 PIPE CONNECTIONS
A. Solder Connections:  Nonacid flux and clean off excess flux and solder.
B. Press Connections:  Copper press fittings shall be made in accordance with the manufacturer's

installation instructions.  The tubing shall be fully inserted into the fitting and the tubing marked
at the shoulder of the fitting.  The fitting alignment shall be checked against the mark on the
tubing to assure the tubing is fully engaged (inserted) in the fitting.  The joints shall be pressed
using the tool approved by the manufacturer.

C. Brazed Connections:  Make joints with silver brazing alloy in accordance with manufacturer's
instructions.  Remove working parts of valves before applying heat.

D. Dielectric Protection:  Provide dielectric protection devices at ALL piping connections and ALL
equipment connections, where dissimilar metals meet.  Follow all applicable manufacturer's
recommendations at equipment connections.  Dielectric protection systems are not required for
air or gas systems.

3.08 HANGER SHIELDS
A. Provide at hangers for all piping.  Pre-insulated type or field-insulated type at Contractor's

option.
3.09 SLEEVES

A. Provide for pipes passing through floors, walls or ceilings.
B. Pre-Insulated Type:  Required for refrigerant piping.
C. Standard Type:  Provide for piping, except as called for.
D. Extend 1/8 in. above finished areas.  In above grade mechanical and other areas with floor

drains; use steel pipe sleeves 2 in. above floor.  Use pipe sleeves in bearing walls, structural
slabs, beams and other structural surfaces, and where called for.  Sleeves shall be as small as
practical, consistent with insulation, so as to preserve fire rating.
1. Fill abandoned sleeves with concrete.  Provide rubber grommet seals for pipes passing

through ducts or air chambers or built-up housings.
3.10 SLEEVE PACKING

A. Seal void space at sleeves as follows:
1. Interior Locations:  Firmly pack with fiberglass and caulk.
2. Exterior Walls and Below Grade Cored Holes:  Use sealing element.
3. Fire Rated, Partitions and Floor Slabs:  Use fire rated sealing elements, materials and

methods.  Provide per manufacturer's instructions to maintain firestop.
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4. Waterproofed Walls and Floors:  Use waterproof sealing element, device, or compound.
3.11 ESCUTCHEON PLATES

A. Provide polished chrome escutcheon plates for uninsulated exposed piping passing through
floors, walls or ceilings in finished areas.

3.12 TESTS
A. Test piping and accessories before insulation, or concealment.  Repeat as many times as

necessary to prove tight system.  Notify Owner's Representative at least seven days in
advance of each test.  Isolate valves and equipment not capable of withstanding test pressures.
 Make leaks tight; no caulking permitted.  Remove and replace defective fittings, pipe or
connections.  Furnish necessary pumps, gauges, equipment, piping, valving, power and labor
for testing.  Certify that tests have been successfully completed.

B. Test:  No change in pressure under stable temperature conditions.
C. Schedule of Test Requirements:

1. Refrigeration:
a. After installation, charge system with dry nitrogen to manufacturer's recommended

pressure.
b. System shall hold this charge with no pressure drop for 24 hours.

2. Equipment:  Test at working pressures.
3.13 PROTECTION AGAINST PHYSICAL DAMAGE

A. In concealed locations where piping, other than cast-iron or steel, is installed through holes or
notches in studs, joists, rafters or similar members less than 1-1/2 in. from the nearest edge of
the member, the pipe shall be protected by shield plates.  Protective steel shield plates having
a minimum thickness of 0.0575 in. (No. 16 gage) shall cover the area of the pipe where the
member is notched or bored, and shall extend note less than 2 in. above sole plates and below
top plates.

3.14 PIPE LINE SIZING
A. Pipe sizes called for are to be maintained. Pipe sizing changes made only as reviewed by

Owner's Representative.  Where discrepancy in size occurs, the larger size shall be provided.
B. EXHIBIT "A" - PIPING MATERIALS (HVAC)



SERVICE



PIPE MATERIALS



FITTINGS



CONNECTIONS

Refrigerant
Type ACR refrigerant
grade hard temper,
deoxidized copper

Wrought copper,
brazed end

Sil-Flo "5" silver
brazing

Vent, overflow,
condensate drain

Type DWV or Type M
copper Wrought copper Threaded or solder

Vent, overflow,
condensate drain

(optional)
Type L copper Wrought copper or cast

bronze

Viega Pro-Press, Nibco
Press, Elkhart
Apolloxpress

END OF SECTION  23 20 10
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SECTION 23 31 00
SHEET METAL AND DUCTWORK ACCESSORIES CONSTRUCTION

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services required for the complete installation
designed in Contract Documents.

1.02 QUALITY ASSURANCE
A. Ductwork shall be fabricated and installed in compliance with latest edition of the following

standards and with the edition of the Codes in effect at the time the building permit is obtained.
1. SMACNA Duct Construction Standards - Metal and Flexible Ductwork.
2. SMACNA Duct Liner Application Standard.
3. SMACNA HVAC Air Duct Leakage Test Manual.
4. Mechanical Code of New York State.
5. Energy Conservation Construction Code of New York State.
6. Plans and Specifications which exceed the requirements in any of the referenced

standards.
B. All sheet metal shall be fabricated and installed by an experienced Contractor specializing in

this type of work.
C. All ductwork and fittings shall have a computer generated label affixed to the exterior surface of

each section, detailing all applicable information including the duct dimensions, gauge,
reinforcement type/class and connection type by systems manufacturer.  Galvanizing thickness
shall be clearly stenciled on each duct section.

D. All ductwork on the project shall meet the SMACNA Duct Cleanliness for New Construction
Guidelines, "Advanced Level" of duct cleanliness for production, delivery, storage and
installation of ductwork.

1.03 SUBMITTALS
A. Ductwork Shop Drawings.
B. Duct Access Doors.
C. Flexible Duct.
D. Submit a complete shop standard manual including miscellaneous materials, and construction

details for all shop fabricated materials including, but not limited to, volume dampers, turning
vanes, duct sealant, equipment flexible connections, access doors, flexible duct, acoustical
duct lining, etc.

1.04 GENERAL
A. All adhesives, sealants, primers and paint used for ductwork in the interior of the building shall

comply with the maximum Volatile Organic Compound (VOC) limits called for in the current
version of U.S. Green Building Council LEED Credits EQ 4.1 and EQ 4.2.

1.05 REFERENCE STANDARDS
A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, with Editorial
Revision (2023).

B. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients
by the Reverberation Room Method; 2023.

C. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2022.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
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E. ASTM E477 - Standard Test Method for Laboratory Measurements of Acoustical and Airflow
Performance of Duct Liner Materials and Prefabricated Silencers; 2020.

F. ASTM E795 - Standard Practices for Mounting Test Specimens during Sound Absorption Tests;
2023.

G. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
H. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including

All Revisions.
I. UL 181A - Closure Systems for Use with Rigid Air Ducts; Current Edition, Including All

Revisions.
J. UL 181B - Closure Systems for Use with Flexible Air Ducts and Air Connectors; Current Edition,

Including All Revisions.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.06 DUCTWORK CLASSIFICATION

A. Duct systems are to be classified and constructed per the SMACNA Velocity-Pressure
classification system as follows:
1. All ductwork shall be constructed for a minimum pressure class of 2 in. w.g. (unless stated

otherwise) for the following systems, as applicable:
a. Supply duct downstream of terminal units.
b. Typical low pressure supply ductwork.
c. Typical return ductwork.
d. Typical low pressure exhaust ductwork.

2. Supply duct upstream of terminal units shall be constructed for a minimum pressure class
of 3 in. w.g. unless otherwise stated or required as per below.

3. Pressure classes above 3 in. w.g. shall be provided as follows, based upon the external
static pressure as scheduled for each specific fan.



Scheduled External Static Pressure



Pressure Class
Over 3 in. up to 4 in. w.g. 4 in. w.g.
Over 4 in. up to 6 in. w.g. 6 in. w.g.

Over 6 in. up to 10 in. w.g. 10 in. w.g.

1.07 DUCTWORK SHOP DRAWINGS
A. Prepare minimum 1/4 in. scale drawings:

1. Detailed ductwork shop drawings shall include size, layouts and pressure classifications.
 Any ductwork installed without benefit of review by the Engineer of Record may be
subject to replacement at the expense of the Contractor.

2. Constructed from actual field inspections and measurements so as to assure a complete
job.

3. Incorporate dimensions of actual equipment proposed for use on the project.
4. Showing adequate sections, elevations, and plan views and indicating the bottom of

ductwork elevations from the finished floor.
5. Indicating all volume dampers, fire dampers, smoke dampers, damper access doors and

other accessories required for a completed project.
B. Call to the attention of the Engineers immediately, any major deviations from the Contract

Drawings, which must be made.  All deviations shall be documented in writing.
C. Indicate roof, wall and floor opening dimensions and locations shown on shop drawings.
D. Submit prints to each Contractor of the other trades for review for interference's and

coordination with their work.
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PART 2 - PRODUCTS
2.01 DUCTWORK MATERIALS

A. Unless otherwise called for, provide materials in accordance with Exhibit I at the end of this
section.

2.02 SQUARE AND RECTANGULAR DUCTWORK
A. Materials:

1. Galvanized Sheetmetal: Comply with ASTM A653 and A924, with G90/Z275 coating.
2. Stainless-steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated

in Exhibit "I"; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D
or No. 3 as indicated in Exhibit "I".

3. Aluminum sheets:  Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14 temper;
with mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces
exposed to view.

4. Gauges per SMACNA HVAC Duct Construction Standards, Metal and Flexible.
B. Transverse and longitudinal duct seams reinforcement shall conform to appropriate tables and

figures per SMACNA Velocity-Pressure Classification for duct construction.
1. Transverse joints shall be sealed with duct joint sealant.  "Ductmate" or "Nexus" 4-bolt

connection systems may be used in lieu of standard construction.
2. Field assembled longitudinal seams shall be sealed with duct sealant.  Factory or shop

fabricated rolled or machine pressed longitudinal seams does not require sealant.
C. Corner closures shall be required as described and illustrated by SMACNA Duct Construction

Standards.
D. Throat radius on all elbows shall not be less than the dimension of the duct plane of radius.

 Where this cannot be maintained, use shorter radius with internal guide vanes, or square
elbow with turning vanes.

E. Bracing and hanging of ductwork shall be per SMACNA Standards for size and system class of
ductwork being used.

F. Any transformations shall not reduce the ductwork cross-sectional area.  Maximum angle in
straight duct, 20 for diverging flow and 30 for contraction flow.  Transformation from square
to round or flat to oval seams welded or brazed.

2.03 ROUND DUCTWORK
A. Standard Round Ductwork:

1. Materials:
a. Galvanized Sheet metal: Comply with ASTM A653 and A924, with G90/Z275 coating.
b. Stainless-steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as

indicated in Exhibit "I"; cold rolled, annealed, sheet.  Exposed surface finish shall be
No. 2B, No. 2D or No. 3 as indicated in Exhibit "I".

c. Aluminum sheets:  Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14
temper; with mill finish for concealed ducts, and standard, one-side bright finish for
duct surfaces exposed to view.

d. Gauges per SMACNA Duct Construction Standards. Spiral lock-seam or longitudinal
fusion-welded.

2. All spiral ducts shall have locked seams so made as to eliminate leakage under pressure
for which this system has been designed.  Longitudinal seams duct shall have fusion-
welded butt seams.

3. Round Ductwork Fittings:
a. All fittings fabricated per SMACNA Standards for round and flat-oval ductwork,

material to match straight pieces of ductwork.
b. Fittings shall have continuous, welded seams.
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c. 90 tees shall be conical type.  90 tees and 45 laterals up to and including 12 in.
diameter tap size shall have a radiused entrance into the tap, produced by machine
or press forming.  The entrance shall be free of any restrictions.

d. Round taps off the bottom of rectangular ducts down to diffusers shall be made with a
45 square to round shoe-tap.

4. Elbows:
a. Diameters 3 in. through 8 in.:  Two-section stamped and continuously welded elbows,

material to match straight pieces of ductwork.
b. Over 8 in.:  Gored construction with standing seam construction and internally sealed

or continuously welded.  Less than 35 - two gores, 36 to 70 - three gores, over
71 - five gores.

c. Fabricated to a centerline radius of 1.5 times the cross-section diameter.
5. Joints:

a. For duct construction pressure 3 in. w.g. or greater:
1) Round Joints:

(a) Unexposed Duct 3 in. - 30 in. Diameter:  Connect round duct with a one
piece interior slip coupling, at least two gauges heavier than duct wall,
beaded at center and fastener to duct with screws.  Seal joint with an
approved sealant applied continuously around both end of coupler prior to
assembling and after fastening.

(b) All Exposed Duct and Unexposed Duct 30 in. - 72 in. Diameter:  Install
using a three piece, gasket flanged-joint consisting of two internal flanges,
with integral mastic sealant, and one external closure band, which
compress the gasket between the internal flanges.
(1) Acceptable Manufacturer:  Ductmate Industries "Spiralmate" system or

approved equal.
(c) Above 72 in. Diameter:  Install using companion angle flanged joints as

defined in Figure 3-1 of the 2005 SMACNA Manual, "HVAC Duct
Construction Standards, Metal and Flexible" Third Edition.  Refer to manual
for proper sizing and construction details.

(d) Dust collection systems and exposed duct 3 in. - 14 in. use a one piece,
polyethylene lined gasket connector with integrated bolt for the closure
system.
(1) Acceptable Manufacturer:  Ductmate Industries "Quicksleeve" or

approved equal.
b. Pipe-to-pipe joints in diameters up to 60 in. shall be by the use of sleeve couplings,

reinforced by rolled beads.
c. Pipe-to-fitting joints in diameters up to 60 in. shall be by slip-fit of projecting collar of

the fitting into the pipe.
d. Insertion length of sleeve coupling and fitting collar shall be 2 in. up to 36 in. diameter

and 4 in. above 36 in. diameter.
e. Pipe-to-pipe and pipe-to-fitting connections in ductwork above 60 in. in diameter shall

be made by angle ring flanges.  The flange on the pipe shall be a 2 in. x 2 in. x 3/16
in. angle attached to the pipe with a continuous weld.  The fittings shall have a loose
ring "Van Stone" flange.  A 5/8 in. flange shall be provided to act as a gasketing
surface for sealing with the angle ring being a rolled, welded ring 2 in. x 2 in. x 3/16
in.  Bolt hole spacing for angle rings shall be 6 in. centers.

f. If longitudinal seam duct greater than 60 in. in diameter is supplied in lengths greater
than 4 ft., one angle ring must be welded to the duct on 4 ft. centers for support.

B. Make:  Semco, United Sheet Metal.
2.04 DUCTWORK SEALING

A. SMACNA Duct Sealing Classification shall be used for duct systems using the following criteria:
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1. Ductwork and all plenums with pressure class ratings shall be constructed to Seal Class
A, as required to meet the requirements of SMACNA Duct Construction Standards and
with standard industry practice, including transverse joints, longitudinal seams, fitting
connections, and all penetrations of the duct wall.

2. Openings for rotating shafts shall be sealed with bushings or other devices that seal off air
leakage.  Pressure sensitive tape shall not be used.

3. All connections shall be sealed, including but not limited to spin-ins, taps, other branch
connections, access doors, access panels and duct connections to equipment.

4. Sealing that would void product listings is not required.
5. Spiral lock seams need not be sealed.

B. Duct sealant for indoor applications shall be non-fibrated, water based, Hardcast Iron-Grip IG-
601, Ductmate PRO Seal, Foster 32-17 or Childers CP146.

C. Duct sealant for outdoor applications shall be fibrated, water based, Hardcast Versa-Grip VG-
102, Ductmate Fiberseal, Foster 32-17 or Childers CP148.

D. Sealants and tapes shall be listed and labeled in accordance with UL 181A or UL181B and
marked according to type.

2.05 TURNING VANES
A. Provide in mitered elbows as shown on contract drawings.  Vanes 36 in. or longer shall be

double wall air foil type.  All turning vanes shall be installed as per the latest SMACNA
Standards.  Turning vane size and spacing shall be as per SMACNA.  Turning vane spacing
greater than SMACNA Standards is not acceptable.

B. Turning vanes shall be Harper or equivalent double wall turning vanes fabricated from the
same material as the duct.

C. Turning vane front and back panels shall be securely locked together with adequate crimping to
prevent twisting of vane.  Vane shall be capable of withstanding 250 pounds of tensile load
when secured according to the manufacturer's instructions.

D. Rails for mounting turning vanes shall have self locking, friction fit tabs designed to facilitate
proper alignment of vanes.  Tab spacing shall be as specified in Figure 4-3 of the 2005
SMACNA Manual, "HVAC Duct Construction Standards, Metal and Flexible".  Rail systems with
non-compliant tab spacing shall not be accepted.

E. Acoustical Turning Vane:  Shall be used in applications that require quiet operating systems.
 Mounting rails shall have friction insert tabs that align the vanes automatically.

F. Acceptable Manufacturer:  Ductmate Industries PRO-Rail Turning Vane or approved equal.
2.06 DAMPERS IN DUCTWORK

A. Blade Type Volume Dampers:  Constructed per SMACNA, one gauge heavier than duct
material, securely fastened to 3/8 in. sq., cold rolled steel operator rod.  Provide Ventlock 639
elevated dial regulator for 2 in. insulated ductwork.

B. Multiple Blade Type Volume Dampers:  Provide multiple blade volume dampers in ductwork
above 12 in. in height.
1. Heavy duty, manual balancing dampers suitable for application in HVAC systems with

velocities to 1,500 ft. per minute, open position and max. pressure of 3 in. w.g. close
position.  Ruskin MD 35 or equivalent.

2. Fabrication:
a. Frame:  5 in. x minimum 16 gauge roll formed, galvanized steel hat-shaped channel,

reinforced at corners.  Structurally equivalent to 13 gauge U-channel.
3. Blades:

a. Style:  Single skin with 3 longitudinal grooves.
b. Action:  Parallel.
c. Orientation:  Horizontal.
d. Material:  Minimum 16 gauge equivalent thickness, galvanized steel.
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e. Width:  Nominal 6 in.
4. Bearings:  Molded synthetic sleeve, turning in extruded hole in frame.
5. Linkage:  Concealed in frame.
6. Axles:  Minimum 1/2 in. diameter, plated steel, hex-shaped, mechanically attached to

blade.
7. Control Shaft:  3/8 in. square plated steel.
8. Finish:  Mill galvanized.

a. Actuator:  Hand quadrant for 3/8 in. square extended shaft.
b. Hand Quadrant Standoff Bracket:  2 in. standoff for insulated ductwork.
c. Oillite bearings.
d. Factory Sleeve:  Minimum 20 gauge thickness, minimum 12 in. length.

C. Fire and Smoke Dampers:  See "Fire and Smoke Dampers" Section.
2.07 FLEXIBLE AIR DUCTS AND CONNECTORS

A. Flexible air ducts and connectors shall be constructed in compliance with NFPA Bulletin 90A,
90B and UL Standard 181 and shall be listed and labeled as Class I Air Duct.

B. Flexible air ducts and connectors shall be tri-laminate:
1. Consisting of corrosion resistant galvanized steel helix encapsulated by a double

lamination of polyethylene or spun bond nylon.
2. Factory applied (R 6.0 ) fiberglass  exterior insulation, sheathed in a seamless, tri-

directionally reinforced, metalized polyester, exterior vapor barrier.
3. R-value shall be classified by Underwriters Laboratories, and certified by the Air Diffusion

Council, in accordance with ADC Flexible Duct Performance and Installation Standard
(1991), using ASTM C-518, at installed wall thickness, on flat insulation only.  Comply with
ASHRAE/IESNA 90.1.

4. Recommended operating pressure for flexible ductwork shall be three times maximum
system press but not less than 6 in. w.g. positive pressure for 4 in. - 20 in. dia., 5 in. w.g.
negative pressure through 16 in. dia., 1 in. negative pressure for  18 in. and 20 in. dia.
Maximum velocity of 5500 fpm.

5. Operating temperature range - 20°F to 250°F, intermittent @1/2 in. pos. w.g. max., -20°F
to 140°F, continuous at maximum pressure.

6. Flame Spread:  25 max. smoke developed rating: 50 max.
7. Porous inner core flexible duct shall not be used.

C. Static pressure and thermal performance shall be tested and certified in accordance with Air
Diffusion Council (ADC) Test Code FD-72-R1 under conditions of 140°F for 164 hours and
180°F for 4 hours.

D. Acoustical performance shall be certified in accordance with ASTM E 477 and/or Air Diffusion
Council Test Code FD-72-R1.
1. Minimum Acoustic Performance:

a. The insertion loss (dB) of a 6 foot length of duct when tested in accordance with
ASTM E477 at a velocity of 1000 feet per minute shall be at least:



125 Hz



250 Hz



500 Hz



1000 Hz



2000 Hz



4000 Hz
8 inch dia. 26 27 27 31 32 27
12 inch dia 22 26 24 31 31 20

E. Friction loss and leakage for flexible duct only shall be certified in accordance with Air Diffusion
Council Test Code FD-72-R1.  Leakage for connections shall be accordance with UL 181
requirements.

F. Basis-of-Design:  Flexmaster 6B (R-6.0) .
G. Acceptable Manufacturers:

1. Dundas-Jafine Type SPC R6.0
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2. Hart & Cooley Type F216 (R-6.0)
3. Type M-KE (R-6.0)
4. Atco Rubber Products, Inc. Type 036 (R-6.0)

2.08 FLEXIBLE DUCT ELBOW SUPPORT
A. Provide flexible duct elbow support for flexible duct connected directly to a diffuser collar.
B. Elbow support shall be a radius forming brace designed to form flexible duct into a 90° elbow

not less than one duct diameter in centerline radius.
C. Elbow support shall be manufactured from 100% recycled copolymer polypropylene with a

universal fit of 4 in. thru 16 in. and be UL listed.
D. Basis-of-Design:  Titus Flexright.

2.09 FLEXIBLE CONNECTIONS TO FANS AND EQUIPMENT
A. Basis of Deign:  Ventfabrics, Inc.
B. Acceptable Manufacturers:  Ductmate Industries, Inc., Duro Dyne Inc., Elgen Manufacturing,

Ward Industries, Inc.; a division of Hart & Cooley, Inc.
C. Materials:  Flame-retardant or noncombustible fabrics, water and mildew resistant UL Standard

214.
D. Coatings and Adhesives:  Comply with UL 181, Class 1.
E. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 in. wide attached to two

(2) strips of 2-3/4-in. wide, 0.028-in. thick, galvanized sheet steel or 0.032 in. thick aluminum
sheets.  Provide metal compatible with connected ducts.

F. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
1. Minimum Weight:  26 oz./sq. yd.
2. Tensile Strength:  480 lbf/in. in the warp and 360 lbf/in. in the filling.
3. Service Temperature:  Minus 40 to plus 200°F.

G. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof,
synthetic rubber resistant to UV rays and ozone.
1. Minimum Weight:  24 oz./sq. yd.
2. Tensile Strength:  530 lbf/in. in the warp and 440 lbf/in. in the filling.
3. Service Temperature:  Minus 50 to plus 250°F.

H. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in
compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan
discharge and duct.
1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of

30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the

spring at rated load.
3. Minimum Additional Travel:  50 percent of the required deflection at rated load.
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without

deformation or failure.
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.
7. Coil Spring:  Factory set and field adjustable for a maximum of 1/4-in. movement at start

and stop.
2.10 ACCESS DOORS

A. General:
1. Provide access doors of adequate size to allow easy access to the equipment that will

require maintenance.  Provide insulated or acoustically lined doors to prevent
condensation where applicable.

http://www.specagent.com/LookUp/?uid=123456812781&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812782&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456826011&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821343&mf=04&&mf=04&src=wd
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2. Manufacturer to provide an installed neoprene gasket around perimeter of access door for
airtight seal.

3. Systems 3 in. w.g. or less shall utilize a hinged, cam, or hinged and cam square framed
access door.

4. Systems 4 in. w.g. and above shall utilize a sandwich type access door.  Construct doors
in accordance with Figure 7-3 of the 2005 SMACNA Manual, "HVAC Duct Construction
Standards, Metal & Flexible" Third Edition.

5. Approved Manufacturer:  Ductmate Industries "Sandwich" style door or approved equal.
6. All access doors shall be continuous piano hinged type, unless noted otherwise.
7. Non-hinged only allowed where clearance to ceiling does not allow a full 90 swing.
8. Double panel insulated type when used in insulated duct.
9. Single panel uninsulated type allowed in un-insulated duct.
10. Pressure rated according to system in which being installed.  Door-to-frame and frame-to-

duct gasketing.
11. Provide specified Seal Class A or B ductwork sealing around frame, and hand adjust the

latch tension for proper seal, on all access doors other than sandwich panel (Ductmate)
style.

12. MINIMUM access door size for ducts 12 in. or less in depth is 12 in. x 8 in.
13. MINIMUM access door size for ducts 12 in. to 18 in. in depth is 18 in. x 14 in.
14. MINIMUM access door size for ducts more than 18 in. in depth is 24 in. x 18 in.
15. In ducts which require multiple section fire dampers due to duct size, provide one access

door for each fire damper section.
16. Access doors for fire and smoke dampers shall be permanently labeled with 1 in. high

lettering reading "SMOKE DAMPER", "FIRE DAMPER" or FIRE/SMOKE DAMPER".
B. Door Types:

1. Low Pressure Systems (2 in. w.g. pressure class):  National Controlled Air ADH-1, Ruskin
ADH22, Vent Products 9701, Air Balance FSA-100, Safe Air SAH, Nailor.

2. Medium and High Pressure Systems (3 in. w.g. pressure class and higher):
a. Rectangular Duct:  Ductmate Industries "Ultimate" Style Door, or equal.
b. Round Duct:  Ductmate Industries Round Sandwich type, or equal.  8 in. x 4 in. for

ducts 14 in. and less in diameter.  Ductmate Industries Round Sandwich type 16 in. x
12 in. for ducts more than 14 in. in diameter.

c. Furnish and install factory supplied protector molding on cut medal edge for all
Ductmate access doors.

2.11 ACOUSTIC-THERMAL DUCT LINING IN DUCTWORK
A. General:  Comply with NFPA Standard 90 and NAIMA Standard AHC-101.
B. Materials:  ASTM C 1071, Type I.  Glass mineral wool insulation coated with an anti-microbial

EPA registered coating that seals the airstream surface fibers into a smooth, low-friction
surface acoustic ductliner shall be of thickness shown in the table.  Density at 1.5 PCF.
 Maximum "K" value to be 0.24 btu/in. /sq. ft. /degrees F. /hr. when tested in accordance to
ASTM C177.  Acoustic duct liner to be suitable for use up to 6000 feet per minute air velocity
and temperatures up to 250°F.  The acoustic duct liner shall not accelerate the corrosion of
steel, copper or aluminum.  The liner shall not absorb greater than 3% by weight when tested
per ASTM C1104.  Acoustic duct liner shall provide the minimum sound absorption coefficients
shown below when tested per ASTM C423 and ASTM E795, Mounting Type A.

Octave Band Frequencies Hz
Thickness 125 250 500 1000 2000 4000 NRC
1-1/2 in. .23 .50 .87 .92 .93 .93 .80

2 in. .37 .76 1.02 1.00 .98 .92 .95

C. Thickness:  Unless otherwise noted, all supply air ductwork indicated to be acoustically lined,
shall have 1-1/2 in. thick liner with a minimum R value of 6.  Return or exhaust ductwork, if
acoustically lined, shall be of a thickness specifically noted.  Note that per the symbol list (L)



Town of Montgomery Police
Station  23 31 00 - 9  Sheet Metal and Ductwork

Accessories Construction 

equals 1-1/2 in. thick.  If called for on the plans, (2L) equals 2 in. thick.
D. Fire Hazard Classification:  Flame spread rating of not more than 25 and a smoke developed

rating of no higher than 50, when tested in accordance with ASTM E84, UL 723, UL/ULC S102-
M88 and NFPA 255.

E. Liner Adhesive:  Comply with NFPA Standard 90A, ASTM C919, and maximum VOC
requirements of LEED EQ 4.1 and EQ 4.2.

F. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, mechanical
attachment, or welding attachment to duct.  Provide fasteners that do not damage the liner
when applied as recommended by the manufacturer, that do not cause leakage in the duct, and
will indefinitely sustain a 50 pound tensile dead load test perpendicular to the duct wall.
1. Fastener Pin Length:  As required for thickness of insulation, and without projecting more

than 1/8 inch into the airstream.
2. Adhesive for Attachment of Mechanical Fasteners:  Comply with the "Fire Hazard

Classification" of duct liner system.
G. Design Equipment:  Knauf Atmosphere.
H. Acceptable Makes:  Knauf Atmosphere, Certainteed ToughGard R.,.
I. For duct velocities above 4000 fpm, provide metal "build-outs" of proper height, welded to the

ductwork for turning vanes and dampers.
2.12 CABLE SUSPENSION SYSTEM

A. Ductwork not required to be exterior insulated in exposed installations may be installed using a
cable suspension system.

B. Ductwork shall be installed using load rated, stainless steel cable suspension systems.  Cables
shall be pre-cut lengths, type 316 stainless steel with fused ends, and pre-made end
attachments.

C. Cable grips shall be of 316 stainless steel and have an internal tamperproof cable release
mechanism.

D. Stress distribution saddles shall be prescribed in addition for the support of rectangular duct on
corners as necessary.

E. Hangers shall have a manufacturer's published safe working load and have a 5 to 1 safety
factor.

F. Hang and support ductwork as defined in the latest edition of SMACNA Manual, "HVAC Duct
Construction Standards, Metal & Flexible".

G. Adjustable steel cable hanging system consisting of spring loaded, serrated clamping
mechanism shall be tested and certified in compliance with all applicable SMACNA standards
for upper and lower attachment methods.
1. All approved systems must be installed using matching components including steel cable,

clamping mechanism and hardware approved by the manufacturer for its corresponding
load rating.  No Substitution of manufacturer's components is permitted.

2. Approved systems must be installed per the manufacturer's specific instructions and must
not exceed the stated working load rating at any point throughout the system.

H. Supports, bar/angle reinforcements, and other products that are not part of the duct that are
manufactured of uncoated mild steel shall either be painted with two (2) coats of primer or shall
be manufactured of a galvanized equivalent material.

I. Approved Manufacturer:  Ductmate Industries "Clutcher" Cable Hanging System or Gripple Inc.
2.13 DUCT ACCESSORY HARDWARE

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to
suit duct-insulation thickness.
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B. Ventlock 699 or 699-2 based upon insulation thickness.
C. Install duct test holes where required for duct traverse testing and balancing purposes.

PART 3 - EXECUTION
3.01 REQUIREMENTS

A. Equipment and systems shall be installed in accordance with local and state codes and
regulations having jurisdiction.  Bracing and hanging of ductwork shall be per SMACNA - HVAC
Duct Construction Standard.

B. Install all ductwork concealed and tight to the structure above unless noted otherwise on shop
drawings.  Fabricate only after the approval of shop drawings, and in locations to avoid
interferences.  Ductwork installed without approved shop drawings, which requires
removal/modification and/or reinstallation due to conflicts or improper installation shall be
repaired at no cost to the Owner.

C. Sizes given on contract drawings are inside dimensions.
D. Keep openings continuously closed and sealed with protective plastic wrapping during

construction to prevent entrance of dirt and debris.
E. Extend access openings, damper rods and levers, to outside of external insulation make

systems airtight.
F. No piping, conduit or other obstruction to airflow is permitted in ductwork.
G. Provide necessary openings, hanger inserts, framing, chases, and recesses, not provided by

other trades.
H. Exposed exhaust or return registers and grilles shall be flush with face of duct; exposed supply

registers and grilles shall be mounted outside airstream with 45 shoe-tap extension collars.
I. Provide 14 gauge sleeves for ducts passing through Mechanical Room floors.  Set sleeves 4 in.

above finished floor in Mechanical Rooms, seal watertight to floor.
J. Where a return or exhaust duct is shown to be left open ended, provide hardware mesh screen

at opening.
K. Do not utilize flexible ductwork or connection in any way to connect variable or constant volume

boxes to ductwork.
L. For duct penetrations of non-rated walls, provide sheet metal angle framing or sheet metal

closure panels around the entire perimeter of each duct wall penetration on both sides of the
wall, where the gap exceeds 1/4 inch.  Where the gap is less than 1/4 inch, the gap may be
caulked on both sides of the wall.  Non-rated wall penetrations SHALL NOT be fire caulked
under any circumstances.

M. For duct penetrations of rated walls, see Specification Section 230500 - Basic Mechanical and
Electrical Requirements.

N. Ductwork that is called for to be welded shall be fully welded, continuous around the entire
perimeter at all joints/seams, and shall be fully airtight and watertight.

3.02 FLEXIBLE CONNECTIONS
A. Provide flexible connections for the intake and discharge connections of duct connected to fans

and air handling equipment.
B. Round connections are to be made with adhesive and metal drawbands with ends tightly

bolted.
C. Rectangular connections shall be made with material securely held in grooved seam between

flanges.  Attach with adhesive and mechanical fasteners on 6 in. centers.
D. Connections shall be made with a minimum of 2 in. space between duct and equipment collars,

installed in line, and with 1 in. excess material folded so as not to interfere with airflow through
connection.
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E. Mechanically fastened and sealed, with specified duct sealant, at duct and equipment
connections.

3.03 FLEXIBLE AIR DUCTS AND CONNECTORS
A. "Air duct" applies to conduit or passageway for conveying air to or from heating, cooling, air

conditioning or ventilating equipment but not including the plenum as defined in NFPA 90A.
 "Air connector" applies to conduit for transferring air between an air duct or plenum and an air
terminal device or an air inlet or an air outlet as defined by the NFPA 90A.

B. For round to oval connections, provide round-oval flexible adapter.
C. Flexible air ducts and connectors shall be provided in fully extended condition, free from kinks.
D. Flexible air ducts and connectors shall not be used in systems with entering air temperatures in

excess of 250°F.
E. Flexible air ducts and connectors shall use only the minimum length required to make the

connection and shall be installed in the horizontal or vertical position.  Flexible elbows are not
acceptable.  Do not exceed a maximum length of 48 in., fully extended.

F. Flexible air ducts and connectors shall use minimum 1/2 in. wide positive locking, steel worm
drive clamp, or nylon plenum rated straps for joints and connections.  One clamp or strap for
the inside core liner and one clamp or strap for the outer jacketing.  When non-metallic (nylon)
straps are used, they should be listed and labeled to standard UL 181B.  Fastener package
should be marked UL 181 B-C.

G. Collars to which flexible duct is attached shall be beaded and a minimum of 2 in. in length.
 Wrap twice with UL 181 tape and secure with clamp or strap.  Sleeves used for joining two
sections of flexible duct shall be beaded and a minimum of 4 in. in length.  The draw band shall
be positioned behind the bead on the metal collar.

H. Outer vapor barrier and insulation shall be slid over inner core and collar, wrapped twice with
UL 151 tape and secured with a clamp or strap.

I. Connections shall be per SMACNA "HVAC Duct Construction Standards - Metal and Flexible",
Air Diffusion Council "Flexible Duct Performance and Installation Standards" and NAIMA
Installation Standards.

J. Flexible duct shall be supported at manufacturer's recommended intervals, but no greater
distance than 2'-6" on center and prior to all 90 degree bends.  Maximum permissible sag shall
be 1/2 in. per foot of support spacing. Provide a minimum of one hanger on each run of flexible
duct.

K. A connection to rigid duct or equipment shall be considered a support joint.  Long horizontal
duct runs with sharp bends shall have additional supports before and after the bend
approximately one duct diameter from the centerline of the bend.

L. Hanger or saddle material in contact with the flexible duct shall be of sufficient width to prevent
any restriction of the internal diameter of the duct when the weight of the supported section
rests on the hanger or saddle material.  In no case shall the material contacting the flexible duct
be less than 1-1/2 in. wide.  Factory installed suspension systems integral to the flexible duct
are an acceptable alternative hanging method when the manufacturer's recommended
procedures are followed.

M. The hanger shall be strapped around the flexible duct and secured to the structure above.
 Hangers shall not be attached to other mechanical or electrical objects.  Hangers may be
attached to an approved trapeze.  Ceiling grid shall not be used to fabricate a trapeze. Support
hangers shall be installed horizontal.  Screws shall not be used to penetrate the flexible duct to
attach to the hanger.

N. Provide flexible duct connections and splices in accordance with manufacturer's recommended
installation instructions.
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O. Seal flexible duct connections with sealing materials listed and labeled in accordance with UL
181B.  Mechanically secure connections with approved clamping materials.

3.04 TURNING VANES
A. Install only in square elbows of equal dimensions.
B. Install as per latest SMACNA Standards.
C. Secure vane runners to duct with spot welding, riveting or sheet metal screws.
D. When installing in ductwork with internal insulation.

1. Install runners in ductwork inside insulation and bolt through insulation and duct sides,
welding bolts to insure rigid installation.  Provide build-outs for duct Velocity-Pressure
classes above 2 in. w.g.

3.05 DUCT CLEANLINESS AND CLEANING AFTER INSTALLATION
A. Duct Cleanliness:

1. All ductwork on the project shall meet the SMACNA Duct Cleanliness For New
Construction Guidelines, "Advanced Level" of duct cleanliness for production, delivery,
storage and installation of ductwork.

2. Prior to shipment to the jobsite, all duct ends and openings must be covered with a heavy
duty, dual-ply, clear polyethylene protective film.  Open ends are to be kept covered
during transport, storage, and installation.  As ductwork is installed at the job site, open
ends are to be covered to maintain cleanliness.

3. The film must be securely affixed to protect against dirt and debris, and must be
translucent to facilitate inspection of interior surfaces without removing the film.  The film is
have a elongation rating of 600% and a break strength of 13.1 lbs./in.  The film shall
contain no VOC's, and shall leave no residue on duct after removal.

4. Manufacturer:  Ductmate Industries ProGuard (heavy duty grade clear).
B. Cleaning After Installation:

1. Interior surfaces shall be free of dust and debris prior to initial startup.  Protect equipment
which may be harmed by excessive dirt with filters, or bypass during cleaning.  Provide
adequate access into ductwork for cleaning purposes.  Any cleaning of duct systems shall
comply with recommendations of NAIMA and NADCA.

2. Clean external surfaces of foreign substances that might cause corrosion, deterioration of
the metal, or where ductwork is to be painted.

3. Clean debris from system before fans are turned on.
4. Keep openings continuously closed during the construction period.
5. Pay damages resulting from dirt blown on painted or other finished surfaces.
6. Repair or replace damaged fan wheels, dampers, or other system parts damaged as a

result of debris.
7. Clean system as many times as required until the entire system is dirt free.

3.06 INSTALLATION OF ROUND  DUCTWORK
A. Use factory-fabricated couplings for joints.
B. After the joint is slipped together, sheet metal screws are placed 1/2 in. from the joint bead for

mechanical strength.
C. Sealer is applied to the outside of the joint and covering the screw heads.
D. Flanged joints shall be made with neoprene rubber gaskets.

3.07 TEST OF DUCTWORK
A. Conduct duct leakage tests per SMACNA "HVAC Air Duct Leakage Test Manual" and per the

requirements of the2020 Energy Conservation Construction Code of New York State, for
ductwork systems as indicated below.  Positive pressure leakage testing is acceptable for
negative pressure ductwork.  The rate of air leakage (CL) must be less than or equal to 4.0, as
determined by the equation  in the code referenced above,  which reads:  CL=F/P0.65 where F
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= measured leakage rate in CFM per 100 sq. ft. of duct surface, and P = static pressure of the
test.  When leakage above stated limits occurs, ascertain location of leaks and rebuild, repair,
or seal the ductwork as required.  Repeat tests as required to obtain allowable leakage rates.
 Prepare a report similar to that suggested by SMACNA and submit for review.  Duct testing
shall be conducted in the presence of the Owner's Representative.

B. Systems designed to operate at static pressures of 3.0 in. w.g. or greater:  Representative
sections totaling no less than 25% of the total duct area, per system, for the designated
pressure class shall be tested as well as all associated ductwork located out-of-doors.  All
areas to be tested shall be coordinated with the engineer based on the approved ductwork
shop drawings.

C. Provide test reports indicating pressure tests performed.  Include date, section tested, test
pressure and leakage rate.

D. Ductwork not required to be tested for leakage, shall be checked and guaranteed to meet the
standards of the specified SMACNA Duct Seal Class A.  Air balancing and testing shall be used
to determine satisfactory operation of duct systems.  Balancing reports indicating excessive
leakage amounts shall be required to rebuild, repair or seal ductwork having excessive
leakage.

3.08 DAMPERS AND AIR CONTROL DEVICES
A. Provide volume dampers at all air outlets, diffusers, grilles and as noted on plans.  Provide

volume dampers at all low pressure supply, return and exhaust, branch ducts and as noted on
the plans.

B. Provide dampers necessary to permit proper balancing of air quantities.  Comply with code
requirements for smoke and fire control.  Prevent introduction of uncontrolled outside air into
building through roof and wall openings.

C. When dampers are installed in acoustically lined ductwork, install with insulated "build-outs" per
SMACNA.

D. Install fire and smoke dampers in accordance with "Fire and Smoke Dampers" Section and
applicable codes.

E. Install all dampers furnished as part of "Building Management System" Section.
3.09 ACCESS DOORS

A. Provide for access to upstream side of duct mounted reheat coils, dampers, damper motors,
fire dampers, smoke dampers, smoke detectors, control devices, fan bearings, and equipment
requiring periodic inspection or service.  Provide labels for fire and smoke dampers as called for
in Part 2 - Products.

B. For ducts that are too small to install an access door of the minimum specified size, provide a
12 in. long section of removable ductwork for maintenance and inspection access.  Removable
ductwork shall be fastened between device requiring access and next duct section with duct
flanges or Donaldson Torit clamp with PVC foam seal.  For ducts that are required to be
insulated, provisions shall be made to allow insulation to be easily removed and re-installed.

3.10 DUCT SUPPORTS
A. Provide per SMACNA, same material as duct.  Hanger bands to extend down sides and turn

under bottom 2 in.  Minimum two metal screws per hanger.  Angle iron on larger duct spaced
per building structural system but not greater than 8 ft.  Provide extra support angles as
required.

B. Provide additional supports as required to support reheat coils, air terminal units, filter
enclosures, and any other duct mounted equipment independent from the associated ductwork
system.
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3.11 ACOUSTIC-THERMAL DUCT LINING
A. Increase metal duct dimensions to accommodate lining.  Adhere lining to interior side of duct;

minimum 90% coverage of Benjamin Foster 85-20 fire retardant adhesive, UL approved.
 Stapling method of attaching will not be permitted.  Mechanical fasteners shall not pierce the
sheet metal.  Installing fasteners with spacing as per SMACNA Standards.  Multiple layers of
liner to achieve indicated thickness is prohibited.

B. Abutting edges of acoustic linings shall be sealed with a fire resistant neoprene coating, and
exposed edges of acoustic linings shall be installed with sheet metal nosing to prevent erosion.

C. Lining shall not impart odor to the air, delaminate or be loosened by the airstream under normal
operating conditions.  Lining which is damaged during fabrication or shipment shall not be
installed.

D. Supply ductwork downstream of terminal units shall have 1-1/2 in. thick acoustical lining for a
minimum of 10 feet.  All air outlets shall be installed downstream of this minimum distance.

E. Provide 1-1/2 in. thick acoustical lining for a minimum of 10 feet upstream and downstream of
all supply and return fans.

3.12 SMOKE DETECTION
A. Smoke detectors shall be furnished by Division 26 "Electrical".  This Contractor shall install

detectors located in ductwork.  Clearly indicate locations of smoke detectors on the sheet metal
shop drawings.

B. Increase duct size at smoke detectors, where required for proper installation, per smoke
detector manufacturer's recommendations.  Coordinate minimum duct size required with
Division 26 "Electrical" .

3.13 DUCT SEALING
A. Preparation:

1. Clean surfaces of dirt, oil, grease and loose of foreign matter that could impair adhesion,
using soap and water or solvent.

2. Allow surfaces to dry completely before proceeding.
B. Installation of Sealant System:

1. Apply sealant system to duct joints, fasteners, and seams in accordance with
manufacturer's instructions.

2. Apply sealant by brush, putty knife or caulk gun, to full coverage.  Remove excess
adhesive immediately.

3. Completely seal duct joint, fasteners and seams without voids, to a minimum 20 mil thick
wet film.

4. Apply and store at ambient temperature of 40F to 100F; and protect from freezing until
dry.

C. Field Quality Control:
1. Allow duct sealant system to cure a minimum of 72 hours before operating the system.
2. Do not apply external duct insulation or coatings until the joints have been inspected by

the Owner's Representative.
3.14 EXHIBIT I - DUCTWORK MATERIALS



SERVICE



MATERIAL



SPECIAL REQUIREMENTS

Supply, return, vent, relief,
outside and exhaust

Lock forming quality,
galvanized steel ASTM A653

and A924, galvaneal/paint grip
if not insulated and exposed

Joints and features as called
for

Locker room exhaust duct
systems in their entirety. Aluminum Aluminum fasteners
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Showers/Drying and as called
for on plans

Accessories, dampers and air
turns

Same material and gauge as
parent duct ---------------

END OF SECTION  23 31 00
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SECTION 23 33 13
FIRE AND SMOKE DAMPERS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.
B. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.02 DESCRIPTION
A. Provide labor, materials, equipment and services required for the complete installation as

shown on the Contract Documents.
1.03 SUBMITTALS

A. Submit product data, types, schedule of sizes, locations, and installation arrangements of all
dampers.

B. Submit manufacturer's UL listed installation details for each mounting arrangement.
1.04 QUALIFICATIONS

A. Provide work in compliance with the following Codes and Standards based on the current
edition in effect at project location:
1. Mechanical Code of New York State.
2. UL 555, UL 555S and UL555C.

a. Fire dampers shall be Underwriter's Laboratories classified and labeled.
b. Smoke dampers and operator assemblies shall be Underwriter's Laboratories (UL)

classified and labeled as an assembly.
PART 2 - PRODUCTS
2.01 FIRE DAMPERS

A. Curtain type damper of galvanized steel (304 stainless steel for ductwork containing shower
room exhaust, wet location exhaust, and corrosive fume exhaust) construction with fusible link,
20 gauge frame and 24 gauge blades.  UL listed and labeled.
1. 100% free area with welded head .
2. Square, rectangular, round or oval duct connection as required by duct connections.
3. 1-1/2 hour rated dampers for walls or floors rated less than three hours.  Three-hour rated

dampers for three and four hour walls or floors.
4. With factory fabricated sleeve with fixed and slip flanges.
5. Fusible link temperature rating of 165 F.

B. Design Equipment:  Ruskin Model IBD2 Style B.
C. Make:  Ruskin, Air Balance, National Controlled Air, Prefco, Venco, Greenheck, Nailor, Pottorff.

2.02 SMOKE DAMPERS FOR VELOCITY UP TO 2000 FPM
A. Airfoil multiblade type damper of galvanized steel construction (stainless steel for corrosive

fume exhaust) with 16 gauge hat channel frame with corner reinforcement and blades
equivalent to 14 gauge, silicone rubber blade edge seals, stainless steel bearings and flexible
stainless steel jamb seals.  UL listed and labeled.
1. UL listed120 volt electric motor operator.  Operator to be mounted outside of the air

stream.
2. Suitable for installation in duct system with velocities up to 2000 fpm at maximum of 4 in

s.p.
3. Square or rectangle as required.  Duct transitions for dampers in round or oval ducts.
4. With factory fabricated sleeve with fixed and slip flanges.
5. Class I performance of 4.0 cfm/ft 2 at 1 in. w.g. (8.0 cfm/ft2 at 4 in. w.g.).
6. Provide with damper position indicator switch package.
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B. Design Equipment:  Ruskin Model SD37.
C. Make:  Ruskin, Air Balance, National Controlled Air, Greenheck, Nailor, Pottorff.

2.03 COMBINATION FIRE/SMOKE DAMPERS
A. Airfoil multiblade type damper of galvanized steel construction suitable for installation in high

velocity duct systems up to 2000  fpm and 4 in. s.p. with 16 gauge hat channel frame with
corner reinforcement and blades equivalent to 14 gauge, silicone rubber blade edge seals,
stainless steel bearings and flexible stainless steel jamb seals.  UL listed and labeled.
1. UL listed 120 volt electric motor operator.  Operator to be mounted outside of the air

stream.
2. Square, rectangle, or round as required.  Duct transitions for dampers in oval ducts.
3. With factory fabricated sleeve with fixed and slip flanges.
4. Class I leak rating of 4.0 cfm/ft2 at 1 in. w.g.  (8.0 cfm/ft2 at 4 in. w.g.)
5. 1-1/2 hour fire rated.  Fusible link temperature rating of 165F.
6. Provide with damper position indicator switch package.

B. Design Equipment:  Ruskin FSD60.
C. Make:  Ruskin, Air Balance, National Controlled Air, Greenheck, Nailor, Pottorff

PART 3 - EXECUTION
3.01 LOCATIONS

A. Provide fire dampers in all one, two and three hour rated wall and floor penetrations.
B. Provide smoke dampers as called for in penetrations of smoke barriers.

3.02 INSTALLATION
A. Dampers shall be installed in accordance with the manufacturer's written instructions and as

required to meet specified listings.
B. Provide sleeve, angles, and access doors for installation in accordance with the latest

requirements of SMACNA, NFPA, UL and damper manufacturer.
C. Provide sheet metal access doors with labels, as called for in Specification Section 233100 in

ductwork for dampers and accessories.
D. Provide ceiling or wall access doors for dampers and accessories.
E. Install dampers square and free from racking.
F. Do not compress or stretch the damper frame into the duct or opening.
G. Provide bracing for multiple section assemblies to support assembly weight and to hold against

system pressure.  Attach multiple damper section assemblies together in accordance with
manufacturer's instructions.  Install support mullions as reinforcement between assemblies as
required.

H. Division 26 "Electric" will provide signal wiring and power wiring for smoke dampers.  Refer to
"Building Management System" Section for additional requirements.  Smoke detectors shall be
furnished by Division 26 "Electric" .  Install detectors located in ductwork within 5'-0" of the
damper.  Increase duct size at smoke detectors, where required for proper installation, per
smoke detector manufacturer's recommendations.  Coordinate minimum duct size and length
for smoke detectors required with Division 26 "Electric" .

I. Provide insulation end seal fittings for double wall ductwork where same connects to damper
assembly.

3.03 CERTIFICATION
A. Contractor shall certify that dampers are accessible for servicing, are installed properly, and are

operational.  Submit three (3) copies of signed certification to the Owner's Representative for
review.
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3.04 IDENTIFICATION
A. Provide damper tags and charts.

1. Fasten tag to ductwork adjacent to the dampers.
2. Number each damper and make chart listing.

a. Number.
b. Location.
c. Air system in which they are installed.

B. Submit three (3) copies of chart to the Owner's Representative for review.
END OF SECTION  23 33 13
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SECTION 23 34 00
FANS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2019.
1.02 DESCRIPTION

A. Provide labor, materials, equipment and services as required for the complete installation
designed in Contract Drawings.

1.03 SUBMITTALS
A. Submit product data for all fans, motors, drives, and accessories.  Include all fan curves fan

operating point, and sound data.
1.04 QUALITY ASSURANCE

A. Capacity, size and arrangement, static pressure, brake horsepower, component parts and
accessories shall be provided as called for or scheduled.  Guaranteed full capacity delivery
through duct systems finally installed and under conditions listed.  The manufacturer shall
guarantee sound-power level ratings not exceeding those of the design equipment.  All
equipment shall be statically and dynamically balanced to acceptable tolerances with weights
permanently fastened.  Fan wheels shall be rebalanced in the field, if necessary.

B. Pressure Classification:
Maximum Total Sp Class

Up to 3-3/4 in.  WG-STD  I
Up to 6-3/4 in.  WG-STD II

Up to 12-3/4 in.  WG-STD III

C. Conventional Motors:
1. Motor sizes shall be as scheduled.  Refer to Specification Section 230513 for motor types,

efficiency requirements, and acceptable motor manufacturers.  All belt-driven fan motors
shall be mounted on either an adjustable slide base or a pivoting base.

D. EC Motors:
1. Motors shall be Electronically Commutated Type (EC), variable speed, DC, brushless

motors specifically designed for use with single phase, 277 volt (or 120 volt), 60 hertz
electrical input.

2. Motor shall be complete with and operated by a single-phase integrated controller/inverter
that operates the wound stator and senses rotor position to electronically commutate the
stator.

3. Motors shall be designed for synchronous rotation.  Motor rotor shall be permanent
magnet type with near zero rotor losses.  Motor shall have built-in-soft start and soft speed
change ramps.

4. Motor shall be able to be mounted with shaft in horizontal or vertical orientation.  Motor
shall be permanently lubricated with ball bearings.  Motors shall be direct coupled to the
blower.

5. Motor shall maintain a minimum of 85% efficiency over its entire operating range and have
a turndown to 20% of full speed, (80% turndown).

6. Provide manual fan speed output control for field adjustment of the fan airflow setpoint.
7. Inductors shall be provided to minimize harmonic distortion and line noise.
8. Provide isolation between fan motor assembly and unit casing to eliminate any vibration

from the fan to the terminal unit casing.
9. Provide a motor that is designed to overcome reverse rotation and not affect life

expectancy.
10. The fan manufacturer shall provide a factory installed PWM controller for either manual or

DDC controlled fan CFM adjustment.  The manual PWM controller shall be field adjustable
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with a standard screwdriver.  The remote PWM controller shall be capable of receiving a
0-10 VDC signal from the DDC controller (provided by the controls contractor) to control
the fan CFM.  When the manual PWM controller is used, the factory shall present the fan
CFMs as shown on the schedule.

11. Acceptable Manufacturers:  Emerson Ultratech, U.S. Motors-Nidec, GE-ECM, A.O. Smith
or equivalent.

E. Drive Systems:
1. Provide fans with belt or direct drive systems as scheduled.  V-belt drives as

recommended by drive manufacturer, unless otherwise specified or scheduled.
a. Size drive for 200% of motor rating when motor is 10 HP and larger.  Size for 150%

of motor rating when motor is less than 10 HP.
b. Motors 5 HP and larger shall be provided with a minimum of two (2) belts.  All belt

sets shall be matched.
c. Cast iron or cast steel pulleys.
d. Provide belt and shaft guards for each driven device.  Provide openings in both the

motor and fan sections of the guard so that the motor and fan speeds can be
checked without removing the belt guard.

e. Belts shall be oil and heat resistant, non-static type.
f. Drives shall be precision machined cast iron type, keyed and securely attached to the

wheel and motor shafts.
g. All belt drive fan motor selections must include an allowance for medium drive losses

as established by AMCA Publication 203.
F. Motor Pulleys:

1. 5 HP and Smaller:  Adjustable type to produce 15% speed change above and below
scheduled fan speed.  7-1/2 HP and Larger:  Fixed type.

2. 5 HP and Smaller:  "A" section, 2.6 in. minimum pitch diameter.
3. Drive ratio not over 4:1.

G. Bearings:
1. Bearings shall be designed and individually tested specifically for use in air handling

applications.  Construction shall be heavy-duty regreasable ball type in a pillow block cast
iron housing selected for a minimum L50 life in excess of 200,000 hours as maximum
cataloged operating speed.

H. Wheels and Propellers:
1. All wheels and propellers shall be balanced in accordance with AMCA Standard 204-96,

balance quality and vibration levels for fans.  Wheel shall overlap an aerodynamic
aluminum inlet cone to provide maximum performance and efficiency.

2. Blades on all sizes shall be continuously welded to the backplate and deep spun inlet
shroud.

3. All hubs shall be keyed and securely attached to the fan shaft.
I. Blower Shafts:

1. All blower shafts shall be AISI-C-1045 hot rolled and accurately turned, ground and
polished.  Shafting shall be sized for a critical speed of at least 125% of maximum
cataloged operating speed.

J. Coating:
1. All steel fan components shall contain an electrostatically applied, baked polyester powder

coating.  Paint must exceed 1,000 hour salt spray under ASTM B117 test method.
K. Vibration isolation for units shall be furnished by the fan manufacturer unless otherwise noted.

 Provide rubber in shear type vibration isolators.
L. Certifications:

1. Fan shall be listed by Underwriters Laboratories (((UL 705))) and UL listed for Canada
(CUL 705).  Fan shall bear the AMCA certified ratings seal for sound and air performance.
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2. All units shall bear an engraved aluminum nameplate and shall be shipped in ISTA
certified transit-tested packaging.

PART 2 - PRODUCTS
2.01 ROOF FANS

A. Manufacturers:  Subject to compliance with requirements of this section, provide products by
one of the following:
1. Acme, Cook, Greenheck, Twin City, PennBarry.

B. Spun Aluminum Downblast Centrifugal Exhaust Ventilator:
1. Construction:

a. The fan shall be bolted and welded construction utilizing corrosion resistant
fasteners.  The spun aluminum structural components shall be constructed of
minimum 16 gauge marine alloy aluminum, bolted to a rigid aluminum support
structure.

b. The aluminum base shall have continuously welded curb cap corners for maximum
leak protection, and shall be tall enough to cover the wood nailer on roof curb.

c. The discharge baffle shall have a rolled bead for added strength.
d. An integral conduit chase shall be provided through the curb cap and into the motor

compartment to facilitate wiring connections.
e. Bearings and drives shall be mounted on a minimum 14 gauge steel power

assembly, isolated from the unit structure with rubber vibration isolators.  These
components shall be enclosed in a weather-tight compartment, separated from the
exhaust airstream.

f. Hinged at curb so that entire fan can be tilted upward for maintenance, access to
dampers, and access to damper motor.

g. 1/2 in. x 1/2 in. aluminum wire mesh bird screen.
2. Wheel:

a. Wheel shall be centrifugal backward inclined, constructed of 100% aluminum,
including a precision machined cast aluminum hub.

3. Accessories:
a. Backdraft Damper - Motorized.
b. Roof Curb - In accordance with Section 230530.
c. Disconnect Switch - Factory wired and mounted.
d. Fan Speed Controller (For Direct Drive Models Only) - Factory wired and mounted.

4. Basis-of-Design:  Product indicated in schedule.
2.02 CONTROL (MOTORIZED) DAMPERS

A. Manufacturers:  Subject to compliance with requirements of this section, provide products by
one of the following:
1. Ruskin, Tamco, Greenheck.

B. Provide control dampers as shown on the drawings and diagrams, to meet the following
minimum construction standards:
1. Leakage:  Class 1, 4 CFM/sq. ft. at 1 in. w.c., tested per AMCA Standard 500-D-98, and

AMCA Standard 500-D-98, and AMCA Standard 511 and bearing AMCA's Certified
Ratings for both air performance and air leakage.

2. Frame:  16 gauge galvanized steel structural hat channel with tabbed corners for
reinforcement to meet 13 gauge criteria.

3. Blades:  14 gauge (equivalent thickness galvanized steel) roll forward air foil type for low
pressure drop and low noise generation.  Blades shall be parallel for two-position dampers
and opposed, for modulating dampers.

4. Blade Seals:  Ruskiprene, suitable for -72°F to 275°F mechanically locked into the blade
edge.

5. Jamb Seals:  Flexible metal compression type.
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6. Blade Axles:  1/2 in. plated steel hexagonal positively locked into the damper blade.
 Linkage concealed out of the airstream.

7. Bearings:  Corrosion resistant, permanently lubricated stainless steel sleeve.
8. Dampers subject to corrosive fumes or humidity shall be constructed of stainless steel.
9. Dampers over 48 in. in length and height shall be made in multiple sections.
10. Where damper sizes are not specifically indicated, they shall be sized by the Contractor.

 Maximum velocity shall be 1500 FPM and maximum pressure drop 0.1 in. w.g.
11. Where shown or required for proof of closure or open position, provide factory installed

damper positioning switch package Ruskin Model SP-100.
12. Dampers shall be as manufactured by Ruskin CD 60 control damper, or equivalent

Tamco, Greenheck or Nailor.
13. Basis of Design:  Ruskin CD60.

PART 3 - EXECUTION
3.01 INSTALLATION OF EQUIPMENT

A. Provide equipment in accordance with manufacturer's instructions.  All fans shall meet the
intent of the system performance requirements.  Provide rubber in-shear vibration isolation for
all fans unless otherwise called for.  Provide necessary support steel for equipment.  Provide
guards for all exposed belts, shafts, and fan wheels.  Change pulley sizes or adjust sheaves as
required to make systems deliver specified quantities of air as listed on the Contract Drawings.

END OF SECTION  23 34 00
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SECTION 23 36 00
VARIABLE VOLUME TERMINAL UNITS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

B. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
C. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including

All Revisions.
1.02 DESCRIPTION

A. Provide labor, materials, equipment and services as required for the complete installation as
shown on the Contract Drawings.

1.03 SUBMITTALS
A. Submit product data for terminal units including room number, maximum and minimum CFM,

accessories, pressure drops, discharge and sound power data by octave band.  Clearly
indicate box sizes being proposed.

PART 2 - PRODUCTS
2.01 TERMINAL UNITS

A. General Unit Construction:
1. Unit casing shall be constructed of 22 gauge welded galvanized steel.  Factory label each

unit with size, location, minimum and maximum CFM, and calibration chart.  Air terminal
units shall be capable of operating at 10 in. w.g., pressure maximum without damage.
 Maximum casing leakage at 3 in. W.G. shall be 11 cfm.

2. Unit insulation liner shall comply with the requirements of UL 181 (erosion, mold growth
and humidity) and ASHRAE 62.1, and shall have a maximum flame/smoke spread of
25/50 for both the insulation and the adhesive when tested in accordance with ASTM E84.
 Insulation shall be secured with adhesive.  Liner shall be:
a. Fiberglass insulation 1 in. thick (R4.1); insulation edges exposed to the airstream

shall be coated with NFPA 90A approved sealant.
3. Units to be certified under ARI Standard 880-94 Certification Program and carry ARI seal.
4. Units to be provided with a factory control enclosure suitable for field installed controls.
5. Units shall be provided with factory access door option.

B. Control and Volume Regulating Devices:
1. Internal unit damper shall be constructed of galvanized steel with blade-end seals for tight

shut-off with a maximum damper leakage of 7 CFM against a maximum of 3 in. w.g.
 Damper shall be mounted on a galvanized steel shaft extending through the unit on
torque free bearings.  Terminal shall have normally open dampers.
a. Minimum and maximum air quantities shall be factory set, but may be field

adjustable.  Neither the radiated or discharge sound power levels shall exceed the
ratings of design equipment as scheduled on the Contract Drawings.

C. Electric Resistance Reheat Coil:
1. Coil shall be factory installed on the terminal unit utilizing drive slip joints.  UL listed and

meeting all NEC requirements.  Primary and secondary over-temperature protection.
 Minimum airflow interlock switch.  Two-stage coil with unit mounted disconnect,
contactors, power and control terminal blocks.  Capacity, volts, phase and controls as
called for.

D. Terminal Volume Controller (Electronic):
1. Provide unit with airflow velocity and total pressure sensor suitable for use up to 3000 fpm

velocity.  Sensors shall be averaging type with multiple sampling points on cross grids.
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 Electronic controller shall be pressure independent and shall modulate airflow in
response to space temperature.  Damper actuator shall be worm gear drive, electronic
type, with built-in limit switches and adjustable minimum and maximum stops.  Unit shall
be provided with 120 V/24 V, single phase transformer for powering controller.  The entire
controller shall be prewired.  7-day programable wall mounted thermostat.

E. Design Equipment:  Titus EESV
F. Acceptable Makes:  Anemostat, Carrier, Envirotech, Krueger, Nailor, Price, Titus, Tuttle and

Bailey, Trane
PART 3 - EXECUTION
3.01 GENERAL REQUIREMENTS

A. Suspended terminal units from the building structural system independent of the ceiling,
ductwork and piping systems.  If this cannot be accomplished, provide additional intermediate
angle iron from which the units shall be suspended.  Level each unit.

B. Access to the terminal unit controls shall be accomplished by removal of ceiling panels or
through an access door.  Coordinate locations of access doors.

END OF SECTION  23 36 00
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SECTION 23 37 13
REGISTERS AND DIFFUSERS

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services required for the complete installation
designed in Contract Documents.

1.02 SUBMITTALS
A. Registers/Grilles/Diffusers:  Submit product data including room schedule listing size, CFM,

throw, direction of throw, accessories, finish, material type, color chart, pressure drop and noise
criteria.

1.03 GENERAL REQUIREMENTS
A. Each manufacturer shall check noise level ratings for registers and diffusers to insure that the

sizes selected will not produce noise to exceed N.C. - 24, measured at occupant level; notify
Owner's Representative of problems prior to submittal.

B. Pressure drop, airflow and noise criteria selection is based on design equipment.
 Manufacturers not submitting design makes must provide written certification in front of
submittal that equipment submitted has been checked against and performs equal to the
design make.

C. Borders and frames shall be coordinated with materials and ceiling systems to integrate with
architectural ceiling details and finishes scheduled.

D. Locations of ceiling mounted air terminal devices shall be coordinated with locations shown on
architectural reflected ceiling plans.

E. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings
and accessories.  Air outlet and inlet locations have been indicated to achieve design
requirements for air volume, noise criteria, airflow pattern, throw and pressure drop.  For units
installed in lay-in ceiling panels, locate units in the center of panel.  Where architectural
features or other items conflict with installation, notify Architect for a determination of final
location.

1.04 REQUIREMENTS FOR REGISTERS
A. General:

1. A register is defined as a grille plus a volume damper.
2. Registers shall be installed "sight-proof" where possible, i.e.:  High wall register with

horizontal blades inclined up, or along a wall with blades facing the wall.
3. Borders and frames shall be of the same material as register face unless specified

otherwise.
B. Mounting Frames:

1. Provide with screw holes in register face punched and countersunk at factory, and
mounting frame drilled and tapped to suit.  Sponge rubber gasket between frame and wall
or ceiling for all surface mounted frames.

2. Frame shall be overlap type and shall be suitable for type of ceiling where register is to be
installed.

C. Finishes:
1. Baked enamel (of colors as selected from the manufacturer's standard color chart) etched

and lacquer, natural anodized, as scheduled.
D. Design Equipment:  Titus unless otherwise noted.
E. Manufacturers:  Anemostat, Carnes, Krueger, Titus, Price, Tuttle and Bailey, Nailor.

1.05 REQUIREMENTS FOR DIFFUSERS
A. General:
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1. Provide four way blow unless otherwise noted.
2. Where manufacturer's size recommendations require duct sizes or connections differing

from design, Contractor shall provide at no change in contract price.
3. Suitable for recessed mounting unless otherwise indicated.
4. Provide square to round neck transitions as required.
5. Provide sponge rubber gasket for all surface mounted frames.

B. Finishes:
1. Baked enamel (of colors as selected from the manufacturer's standard color chart) etched

and lacquer, natural anodized, as scheduled.
C. Frame style shall be suitable for ceiling type in which diffuser is to be installed.
D. Design Equipment:  Titus unless otherwise noted.
E. Manufacturers:  Anemostat, Carnes, Krueger, Titus, Price, Tuttle and Bailey, Nailor.

PART 2 - PRODUCTS
2.01 SUPPLY TYPES

A. Type 1 - (Smooth Face Type):
1. Steel construction with 22 gauge back pan and 22 gauge face panel with rolled edges that

finishes flush with ceiling system.
2. Round neck - minimum 1-1/4 in. collar for duct connection.
3. Frame suitable for ceiling type.
4. With optional directional air flow pattern controllers that are concealed behind the face or

in the neck.
5. Face panel shall be removed and securely held in place to the back pan without noise or

vibration.
6. Horizontal airflow pattern.
7. Panel Size:  24 in. x 24 in.
8. Model:  Titus OMNI.

B. Type 2 - (Supply Air Grille):
1. Steel 20 gauge frame construction with double deflection capability and the front blades

shall be parallel to the short dimension.  Solid extruded aluminum air foil blades mounted
in friction pivots for individual blade adjustment, spaced on 3/4 in. centers.

2. Unit curved to allow inset into round ductwork. Unit provided with seal.
3. Key operated opposed blade damper.
4. 1-1/4 in. wide flange with sponge rubber gasket.
5. Model:  Titus S301FL.

2.02 RETURN/EXHAUST TYPES
A. Type A - (Exhaust and Return Registers):

1. Steel construction with 22 gauge frame and blades, with horizontal bars on a 3/4 in.
spacing set at 35 fixed deflection.

2. Key operated opposed blade damper.
3. 1-1/4 in. wide flange.
4. The blades shall be parallel to long] dimension.
5. Model:  Titus 350-RL.

B. Type B - (Aluminum Exhaust and Return Register):
1. Aluminum construction with horizontal blades on a 3/4 in. spacing and set at 35 fixed

deflection.
2. Key operated opposed blade damper.
3. 1-1/4 in. wide border with minimum thickness of .040 - .050 in. interlocked at all four

corners and mechanically fastened.
4. The blades shall be parallel to long dimension.
5. Model:  Titus 350-FL.
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PART 3 - EXECUTION
3.01 INSTALLATION

A. Install equipment in strict accordance with manufacturer's instructions.  Rough in or install per
reflected ceiling plan or in location instructed by Owner's Representative.

B. Provide approved air extractors behind all duct mounted supply registers in exposed ductwork.
C. When the final connection to an exhaust or return grille is made, a 12 in. minimum height

plenum box must be supplied to all grilles.  Plenum dimensions shall match grille size.  Paint
inside of plenum box flat black.  Provide 1 in. acoustical lining in plenum box.  Oversize the
plenum to account for the thickness of the lining.

D. Seal all supply and return registers, grilles and diffusers during construction operations to limit
dust entering HVAC systems and ductwork.  Seals may be removed just prior to testing and
balancing, but not without the approval of the Owner's Representative.

END OF SECTION  23 37 13
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SECTION 23 81 26.11
DUCTLESS SPLIT SYSTEM AIR CONDITIONER

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide all labor, materials, equipment and services as required for the complete installation
designed in Contract Documents.

1.02 SUBMITTALS
A. Submit product data for split system ductless air conditioner, including condensing unit,

refrigerant piping diagrams, and control and wiring schematics.
1.03 GENERAL REQUIREMENTS

A. Provide units to fit intended use and location as indicated:
1. Capacity, size and arrangement, component parts and accessories as scheduled and/or

as necessary to obtain required results and allow for proper maintenance.
2. Unit capacities to be ARI 210 rated.
3. Unit to meet or exceed minimum SEER Requirements of New York State Energy Code

and Department of Energy (DOE).
PART 2 - PRODUCTS
2.01 AIR HANDLING UNIT(WALL MOUNTED TYPE)

A. Units shall be completely factory assembled including coil, condensate drain pan, fan, motor,
filters and controls in an insulated casing.  Units shall be UL listed and C.S.A. certified.
 Forward curved, dynamically and statically balanced fan with 3 speed direct drive.  Fan motor
bearing shall be permanently lubricated.

B. Units shall have sheet metal and steel frame construction and shall be painted with an enamel
finish.  Casing shall be insulated and knockouts shall be provided for electrical power and
control wiring.

C. Unit shall have a single refrigerant circuit controlled by a flow control check valve (FCCV).
 Aluminum fin surface shall be mechanically bonded to 3/8 in. OD copper tubing.  Coils shall be
factory pressure and leak tested.

2.02 CONDENSING UNIT
A. The condensing unit shall be fully charged from the factory for up to 100 ft. of piping.  The unit

must be designed to operate at outdoor ambient temperatures as high as 115F and as low as
-20F, with low-ambient kit.  The unit shall be UL listed.  Unit casing shall be constructed of
heavy gauge, galvanized steel and painted with a weather-resistant powder paint finish.

B. Refrigeration system controls include condenser fan and compressor contactor.  High and low
pressure controls shall be inherent to the compressor.  A factory installed liquid line dryer shall
be standard.  The compressor shall feature internal over temperature and pressure protection,
total epoxy dipped hermetic motor windings, thermostatically controlled sump heater,
centrifugal oil pump, and internal spring mounts to reduce vibration and noise.  The coil shall be
continuously wrapped, corrosion resistant all aluminum glued with minimized brazed joints.
 The coil shall be 3/8 in. O.D. seamless aluminum glued to a continuous aluminum fin.  The coil
shall be protected on all four sides by louvered panels.

2.03 ACCESSORIES
A. Wall Mounted Microprocessor Controller:

1. Liquid crystal digital display indicating:  Operating mode, setpoint temperature, room
temperature, timer setting, fan speed and airflow direction.

2. Self diagnostic fault indication.
3. 24 hour on-off timer.
4. Previous setpoint memory feature.
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B. Low ambient protection kit with wind baffle.  Allow unit operation down to -20F.
C. Auto restart following power failure.
D. Pre-charged uninsulated refrigerant piping lines.

2.04 DESIGN EQUIPMENT
A. Per Schedule.

2.05 ACCEPTABLE MAKE
A. Sanyo, Mitsubishi, EMI, Carrier.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Install equipment in strict accordance with manufacturer's instructions and so as to be
compatible with intent of the respective system performance requirements.

B. Connect condensate to piping left by Plumbing Contractor.
C. Provide refrigerant piping and control wiring.
D. Provide any and all necessary control wiring

END OF SECTION  23 81 26.11
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SECTION 23 81 43
PACKAGED ROOFTOP HEAT PUMP UNIT

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.02 SUBMITTALS
A. Submit product data for packaged rooftop unit and accessories.
B. Submit Installation details.
C. Submit complete installation drawings, installation and start-up instructions, wiring diagrams

and instruction manuals from manufacturer of equipment.
1.03 QUALIFICATIONS

A. Shall comply with New York State Energy Conservation Construction Code and ARI Standard
240.

B. Unit shall have UL label.
1.04 MANUFACTURER'S WARRANTY

A. Sixty months extended warranty for refrigerant system.
PART 2 - PRODUCTS
2.01 PACKAGED ROOFTOP HEAT PUMP UNIT

A. General:
1. Provide a complete packaged rooftop unit including fans, compressors, coils, piping and

controls.  Factory assembled, piped, internally wired, and fully charged with refrigerant
and ready to operate.

2. Unit cabinet constructed of galvanized steel, bonderized and coated with a baked enamel
finish.

3. Cabinet interior insulated with 1 in. thick neoprene coated fiberglass.  The airstream side
of the insulation shall have strong smooth mat integrally laminated to the insulation.

4. Removable panels for service to operating components.
5. Suitable unit mounted disconnect and electrical cabinet with starter, auxiliary contracts,

power and control terminal blocks and devices.  Enclosure in compliance with NEMA 3R
requirements.  Provide additional auxiliary contacts for fire alarm fan shutdown.

B. Fan Section:
1. Complete with forward or backward curved fans as called for, motor, belts, guards and

pulleys.
2. Number and diameter of fans and discharge arrangement as called for.
3. Adjustable pitch motor pulleys.  Fan bearings shall be rated for 50,000 hours B-10 life

continuous operation in accordance with AFBMA.
4. Bearing mounting adjustable and self-aligning.
5. Motor mounted on adjustable pivoted or slide base.
6. Fan and motor mounted on a vibration isolated steel frame.

C. Electric Heating Coil:
1. Element of 80% nickel, 20% chromium, coiled resistance wire.
2. Supported with reinforcing brackets.
3. Bracket bushings and terminal insulators securely positioned and made of high-grade

ceramic.
4. Disc type automatic reset thermal cut out with manual reset.
5. Fused control transformer.
6. Air proving switch to de-energize the coil when insufficient air flow occurs.
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7. Magnetic staging contactors to control the coil elements.
8. Control and power voltage terminal blocks, factory wired to single unit terminal block.
9. Coil and fusing to meet UL and NEC requirements, UL listed.
10. Capacity as called for.

D. DX Cooling Coil Section:
1. Drip pan with corrosion-resistant mastic coating with drain connection.
2. Capacity as called for.
3. Direct expansion type, ARI rated.
4. Coils designed and tested in accordance with ANSI B9.1.
5. Seamless copper tubing and aluminum fins.  Fins of ripple design without a hooked trailing

edge.
6. Thermal expansion valve proper for refrigerant used.

E. Compressor Condenser Section:
1. Unit compressors of serviceable semi-hermetic or welded, fully hermetic design with

crankcase heaters and vibration isolators.
2. Protect cooling system with high pressurestat, low pressurestat, loss of charge protection,

indoor coil freezestats, and current and temperature sensitive overload devices.
3. Circuit to prevent compressor short cycling as a result of a rapid change in thermostat

setting and to automatically prevent compressor restart as least five minutes after
shutdown.

4. Protective devices wired through the control circuit to prevent compressor restart until
reset.

5. Defrost control shall prevent frost accumulation during heating cycle by switching outdoor
section to temper air during defrost cycle.

6. Head pressure control on outdoor fan to maintain control down to -20° on heating and
cooling cycles.

7. Propeller type up-blow, outdoor fan, with direct driven permanently lubricated motor.
8. Condenser coil, ARI rated, designed and tested in compliance with ANSI B9.1. Seamless

copper tubing and aluminum fins.
F. Packaged Controls.

1. Remote panel to provide central control of heating, cooling, fans and damper.  Seven-day
timeclock with ten-hour spring wound carryover shall schedule occupied/unoccupied
periods for reduced night heating temperatures.  Panel to include indicator lights for unit
functions.

2. Economizer shall include return air, relief air and outside air dampers and operators.
 Modulating electric control system and enthalpy changeover control and mixed air
thermostat with adjustable setpoint.  Economizer control shall be capable of introducing up
to 100% outdoor air.  The control changeover from mechanical cooling to economizer
operation shall be automatic through an adjustable enthalpy control device.

3. Power exhaust relief shall be used in conjunction with economizer and shall operate
whenever the unit draws more than 25% outside air.

4. Remote panel shall provide staged heating and cooling, automatic and manual
changeover and fan control.

5. Warm-up thermostat located in the return airstream shall prevent introduction of outside
air until warm-up cycle is completed.

6. Unit shall maintain temperature setpoint in the supply airstream.
7. Provide control items compatible with temperature control sequences as called for.
8. Provide unit with full standalone controller for Variable air volume with constant

temperature controller connected to all system vav box controllers. Fan shall modulate to
maintain duct static pressure setpoint. Unit shall be provided with all sensors required for
this operation.

G. Design Equipment:  Per Schedule.
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H. Make:  Carrier, Daikin Applied, Trane, York, or approved equal.
PART 3 - EXECUTION
3.01 PACKAGED ROOFTOP HEAT PUMP UNIT

A. Provide for roof openings and framing as called for.  Set and secure curb to roof and unit to
curb.

B. Shim roof curb level.  Pipe coil drains to spill to roof, provide trap of proper depth.
C. Provide unit in strict accordance with manufacturer's instructions.
D. Coordinate installation with work as part of "Control Systems" Section.
E. Start-Up:

1. Arrange to have equipment manufacturer's technician to verify installation for compliance
with manufacturer's recommendations.

2. Arrange to have equipment manufacturer's technician to perform start-up of equipment,
instruct Owner's Representative in the proper operation of the equipment.

END OF SECTION  23 81 43
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SECTION 23 82 39
UNIT HEATERS AND CABINET UNIT HEATERS (HYDRONIC AND ELECTRIC)

PART 1 - GENERAL
1.01 DESCRIPTION

A. Provide labor, materials, equipment and services as required for the complete installation and
related work as shown on the Contract Documents.

1.02 SUBMITTALS
A. Submit product data for unit heaters and cabinet unit heaters.

PART 2 - PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Free from expansion and contraction noises and strains.  Fan speed shown on Schedule shall
not be exceeded.  Each piece of equipment shall be factory-boxed and tagged by room
number.  Cabinet unit heaters and unit heaters shall have baked enamel finish with color
selected by the Architect from manufacturer's standard colors.  Rating in accordance with
standard test codes adopted jointly by IUGA and ASHRAE.

2.02 UNIT HEATERS
A. General:

1. Wall hung or ceiling suspended.
2. Access for servicing the heating element, motors, and controls.
3. Horizontal discharge units with adjustable horizontal and/or vertical outlet vanes.
4. Vertical units with adjustable outlet louvers or diffusers.

B. Fan and Motor:
1. Statically and dynamically balanced.
2. Motor shall be totally enclosed and designed for continuous operation.  Lubrication shall

be sealed-in, permanent type.
C. Heating Element (Electric):

1. Nickel-chrome wire embedded in refractory encased in steel sheath with spiral wound
steel fins.

2. Each element protected form overheating with high temperature limit switch of automatic
reset, snap-action thermostat type.

3. Supporting brackets attached to back to provide longitudinal movement for expansion and
contraction.

4. Magnetic contactors and other control devices to operate at 120 volt line voltage.  Include
manual disconnect switch, and transformer to provide 120 volt for controls and if
necessary, for fan motor.

5. Fan delay switch to dissipate coil heat after element de-energized.
D. Control Accessories:

1. Wall mounted line voltage thermostat.  Self-learning, setback capable thermostat, with
motion sensor; design based on TPI SDHW1001 (or equal).

E. Electric:
1. Design Equipment:  Q-Mark.
2. Acceptable Makes:  Berko, Markel, Q-Mark.

2.03 CABINET UNIT HEATERS
A. General:

1. Rough-in dimensions must not exceed those of design equipment.
B. Cabinet:

1. Front and exposed parts, 16-gauge furniture steel, all others, 18 gauge steel.
2. Fronts shall be removable for access to interior parts.
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3. Recessed or semi-recessed equipment to have four-side overlap, trim strips not
acceptable.

C. Fan And Motor:
1. Fans, forward curved, centrifugal type, direct drive from motor shafts.
2. Driven by totally enclosed motor with overload protection and lifetime lubrication.

a. Integral manual motor starter.
3. Shall be quiet in operation, not to exceed 45 db measured 5 ft. away, at high speed.
4. Permanent filter.
5. Key lock control access door(s).

D. Heating Element (Electric):
1. Nickel-chrome steel resistance wire embedded in refractory enclosed in steel sheath with

spiral wound fins.
2. High limit automatic reset cutout switch wired in series with each element to protect from

overheating and located in discharge airstream.
3. Fan delay switch to keep fan in operation until heat in element is dissipated after element

is de-energized.
4. Built-in transformer to convert line voltage current to fan, and control voltage if different

from line voltage.
E. Control Accessories:

1. Wall mounted line voltage thermostat.  Self-learning, setback capable thermostat, with
motion sensor; design based on TPI SDHW1001 (or equal).

2. Unit mount fan speed switch.
F. Electric:

1. Design Equipment:  Q-Mark.
2. Make:  Berko, Markel, Q-Mark

PART 3 - EXECUTION
3.01 INSTALLATION - GENERAL

A. Provide equipment in accordance with manufacturer's printed instructions.  Report untrue walls
before installation.  Report cases where clearance below suspended heaters is less than 7-1/2
ft.  Provide clearance for piping or conduit.  Support units independent of piping or conduit.
 Support units from building structure, with screws or bolts; no nailing allowed.

B. Be responsible for proper location and size of recesses.  Coordinate installation of recessed or
semi-recessed equipment in recesses.  Provide framing in recess and shims.  Use sponge
rubber gasket air-seal between front enclosure and wall.

END OF SECTION  23 82 39
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SECTION 26 05 00
BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
B. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.02 WORK INCLUDED

A. Provide all labor, tools, materials, accessories, parts, transportation, taxes, and related items,
essential for installation of the work and necessary to make work, complete, and operational.
 Provide new equipment and material unless otherwise called for.  References to codes,
specifications and standards called for in the specification sections and on the drawings mean,
the latest edition, amendment and revision of such referenced standard in effect on the date of
these contract documents.  All materials and equipment shall be installed in accordance with
the manufacturer's recommendations.

1.03 LICENSING
A. The Contractor shall hold a license to perform the work as issued by the authority having

jurisdiction.
B. [Plumbing contract work shall be performed by, or under, the direct supervision of a licensed

master plumber.]
C. [Electrical contract work shall be performed by, or under, the direct supervision of a licensed

electrician.]
1.04 PERMITS

A. Apply for and obtain all required permits and inspections, pay all fees and charges including all
service charges.  Provide certificate of approval from the Authorities Having Jurisdiction prior to
request for final payment.

B. Provide electrical inspection certificate of approval from Middle Department Inspection Agency,
Commonwealth Inspection Agency, or an Engineer approved Inspection Agency prior to
request for final payment.

1.05 CODE COMPLIANCE
A. Provide work in compliance with the following Codes and Standards based on the current

edition in effect at project location:
1. Building, Code of New York State.
2. Existing Building Code of New York State.
3. Fire Code of New York State.
4. Plumbing Code of New York State.
5. Mechanical Code of New York State.
6. Fuel Gas Code of New York State.
7. Property Maintenance Code of New York State.
8. Energy Conservation Code of New York State
9. Accessible and Usable Buildings and Facilities, ICC A117.1.
10. New York State Department of Labor Rules and Regulations.
11. New York State Department of Health.
12. National Electrical Code (NEC).
13. Occupational Safety and Health Administration (OSHA).
14. Local Codes and Ordinances.
15. Life Safety Code, NFPA 101.
16. City of [Albany] [Buffalo] [Ithaca] [Syracuse] Plumbing Department.
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1.06 GLOSSARY
ACI American Concrete Institute
AGA American Gas Association
AGCA Associated General Contractors of America, Inc.
AIA American Institute of Architects
AISC American Institute of Steel Construction
AFBMA Anti-Friction Bearing Manufacturer's Association
AMCA Air Moving and Conditioning Association, Inc.
ANSI American National Standards Institute
ARI Air Conditioning and Refrigeration Institute

ASHRAE American Society of Heating, Refrigerating and Air Conditioning
Engineers, Inc.

ASME American Society of Mechanical Engineers
ASPE American Society of Plumbing Engineers
ASTM American Society for Testing Materials
AWSC American Welding Society Code
AWWA American Water Works Association
FM Factory Mutual Insurance Company
IBR Institute of Boiler & Radiation Manufacturers
IEEE Institute of Electrical and Electronics Engineers
IRI Industrial Risk Insurers
NEC National Electrical Code
NEMA National Electrical Manufacturer's Association
NESC National Electrical Safety Code
NFPA National Fire Protection Association
NYS/DEC New York State Department of Environmental Conservation
SBI Steel Boiler Institute
SMACNA Sheet Metal and Air Conditioning Contractors National Association
UFPO Underground Facilities Protective Organization
UL Underwriter's Laboratories, Inc.
OSHA Occupational Safety and Health Administration
XL - GAP XL Global Asset Protection Services

1.07 DEFINITIONS

Acceptance
Owner acceptance of the project from
Contractor upon certification by Owner's
Representative.

As Specified Materials, equipment including the execution
specified/shown in the contract documents.

Basis of Design

Equipment, materials, installation, etc. on
which the design is based.  (Refer to the
article, Equipment Arrangements, and the
article, Substitutions.)

Code Requirements Minimum requirements.

Concealed
Work installed in pipe and duct shafts, chases
or recesses, inside walls, above ceilings, in
slabs or below grade.

Coordination Drawings

Show the relationship and integration of
different construction elements and trades that
require careful coordination during fabrication
or installation, to fit in the space provided or to
function as intended.

Delegated-Design Services Performance and Design criteria for Contractor
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provided professional services.  Where
professional design services or certifications by
a design professional are specifically required
of a Contractor, by the Contract Documents.
 Provide products and systems with the specific
design criteria indicated.

If criteria indicated is insufficient to perform
services or certification required, submit a
written request for additional information to the
Engineer.

Submit wet signed and sealed certification by
the licensed design professional for each
product and system specifically assigned to the
Contractor to be designed or certified by a
design professional.

Examples:  structural maintenance ladders,
stairs and platforms, pipe anchors, seismic
compliant system, wind, structural supports for
material equipment, sprinkler hydraulic
calculations.

Equal, Equivalent,
Equal To, Equivalent
To, As Directed and As
Required

Shall all be interpreted and should be taken to mean "to the satisfaction
of the Engineer".

Exposed Work not identified as concealed.

Extract
Carefully dismantle and store where directed by Owner's
Representative and/or reinstall as indicated on drawings or as
described in specifications.

Furnish Purchase and deliver to job site, location as directed by the Owner's
Representative.

Inspection Visual observations by Owner's site Representative.

Install

Store at job site if required, proper placement within building
construction including miscellaneous items needed to affect placement
as required and protect during construction.  Take responsibility to
mount, connect, start-up and make fully functional.

Labeled Refers to classification by a standards agency.

Manufacturers Refer to the article, Equipment Arrangements, and the article,
Substitutions.

Prime Professional Architect or Engineer having a contract directly with the Owner for
professional services.

Product Data

Illustrations, standard schedules, performance charts, instructions,
brochures, wiring diagrams, finishes, or other information furnished by
the Contractor to illustrate materials or equipment for some portion of
the work.

Provide (Furnish and
Install)

Contractor shall furnish all labor, materials, equipment and supplies
necessary to install and place in operating condition, unless otherwise
specifically stated.

Relocate Disassemble, disconnect, and transport equipment to new locations,
then clean, test, and install ready for use.

Remove Dismantle and take away from premises without added cost to Owner,
and dispose of in a legal manner.
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Review and Reviewed
Should be taken to mean to be followed by "for the limited purpose of
checking for conformance with information given and the design
concept expressed in the Contract Documents".

Roughing Pipe, duct, conduit, equipment layout and installation.

Samples
Physical full scale examples which illustrate materials, finishes,
coatings, equipment or workmanship, and establishes standards by
which work will be judged.

Satisfactory As specified in contract documents.

Shop Drawings

Fabrication drawings, diagrams, schedules and other instruments,
specifically prepared for the work by the Contractor or a Sub-contractor,
manufacturer, supplier or distributor to illustrate some portion of the
work.

Site Representative Owner's Inspector or "Clerk of Works" at the work site.

Submittals Defined
(Technical)

Any item required to be delivered to the Engineer for review as
requirement of the Contract Documents.

The purpose of technical submittals is to demonstrate for those portions
of the work for which a submittal is required, the manner in which the
Contractor proposes to conform to the information given and design
concepts expressed and required by the Contract Documents.

1.08 EXISTING CONDITIONS
A. Contractor shall review all available record documents of existing construction or other existing

conditions and hazardous material information.  Owner does not guarantee that existing
conditions are the same as those indicated in these documents.  Contractor shall record
existing conditions via measured drawings and preconstruction photographs or video.
 Inventory and record the condition of items to be removed and salvaged.  Provide photographs
or video of conditions that might be misconstrued as damage caused by salvage, removal or
construction operations.

B. Owner will occupy portions of the building immediately adjacent to the area(s) of removals.
 Conduct removals so Owner's operations are not disrupted.  Contractor shall locate, identify,
disconnect and seal or cap mechanical, plumbing, fire protection and/or electrical systems
serving areas of removals, unless noted otherwise in the contract documents.  Contractor shall
arrange shut-down of systems with the Owner.  Piping and ductwork indicated to be removed
shall be removed and capped or plugged with compatible materials.  If services/systems are
required to be removed, relocated or abandoned, provide temporary services/systems the
bypass area(s) of removals to maintain continuity of services/systems to other parts of the
building, as required.

1.09 SHOP DRAWINGS/PRODUCT DATA/SAMPLES
A. Provide submittals on all items of equipment and materials to be furnished and installed.

 Submittals shall be accompanied by a transmittal letter, stating name of project and contractor,
name of vendor supplying equipment, number of drawings, titles, specification sections (name
and number) and other pertinent data called for in individual sections.  Submittals shall have
individual cover sheets that shall be dated and contain:  Name of project; name of prime
professional; name of prime contractor; description or names of equipment, materials and
items; and complete identification of locations at which materials or equipment are to be
installed.  Individual piecemeal or incomplete submittals will not be accepted.  Similar items, (all
types specified) shall be submitted at under one cover sheet per specification section (e.g.
lighting fixtures, valves, plumbing fixtures, etc.).  Submittals shall include all required
documentation for each product listed in the specification section at the same time as a
complete package.  Number each submittal by trade.  Indicate deviations from contract
requirements on Letter of Transmittal.  Submittals will be given a general review only.
 Corrections or comments made on the Submittals during the review do not relieve Contractor
from compliance with requirements of the drawings and specifications.  The Contractor is
responsible for:  confirming and correcting all quantities; checking electrical characteristics and
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dimensions; selecting fabrication processes and techniques of construction; coordinating his
work with that of all other trades; and performing his work in a safe and satisfactory manner.  If
submitting hard copies, submit four (4) copies for review.

B. [The Engineer will review up to two (2) submissions of any single submittal.  The Contractor will
be invoiced on an hourly rate basis for the time spent reviewing the same shop drawing in
excess of twice.]

C. If submittals are to be submitted electronically, all requirements in Item A apply.  Submittals
shall be emailed in PDF format to specific email address provided by the Construction
Manager, General Contractor, Architect or Project Manager.  Name of project shall be in
subject line of email.  Send emails to [mealbasubmittalclerk@meengineering.com]

D. Refer to Division 01 for additional requirements.
1.10 PROTECTION OF PERSONS AND PROPERTY

A. Contractor shall assume responsibility for construction safety at all times and provide, as part of
contract, all trench or building shoring, scaffolding, shielding, dust/fume protection,
mechanical/electrical protection, special grounding, safety railings, barriers, and other safety
feature required to provide safe conditions for all workmen and site visitors.

1.11 EQUIPMENT ARRANGEMENTS
A. The contract documents are prepared using one manufacturer as the Basis of Design, even

though other manufacturers' names are listed.  If Contractor elects to use one of the listed
manufacturers other than Basis of Design or if the physical size, performance or electrical
characteristics for the Basis of Design equipment differs from what is indicated in the contract
documents, submit detailed drawings, indicating proposed installation of equipment.  Show
maintenance clearances, service removal space required, and other pertinent revisions to the
design arrangement.  Make required changes in the work of other trades, at no increase in any
contract.  Provide larger motors, feeders, breakers, and equipment, additional control devices,
valves, fittings and other miscellaneous equipment required for proper operation, and assume
responsibility for proper location of roughing and connections by other trades.  Remove and
replace doorframes, access doors, walls, ceilings, or floors required to install.  If revised
arrangement submittal is rejected, revise and resubmit specified Basis of Design item which
conforms to Contract Documents.

1.12 SUBSTITUTIONS
A. If Contractor desires to bid on any other kind, type, brand, or manufacture of material or

equipment than those named in specifications, secure prior approval.  To request such
approval, Contractor shall submit complete information comparing (item-for-item) material or
equipment offered with design material or equipment.  Include sufficient information to permit
quick and thorough comparison, and include performance curves on same basis, capacities,
power requirements, controls, materials, metal gauges, finishes, dimensions, weights, etc., of
major parts.  If accepted, an addendum will be issued to this effect ahead of bid date.  Unless
such addendum is issued, substitution offered may not be used.

B. Refer to Division 01 for additional requirements.
1.13 UTILITY COMPANY SERVICES

A. Division 26 shall make arrangements with local utility company for electric service to the
Owner's distribution equipment.  Provide underground or overhead electric service as called for
and transformers, meter sockets or meter compartments as required by the Utility Company.
 Coordinate all activities between the Owner and Utility Company.  The installation of the
electric service shall comply with the published Utility Company standards.  [PAY ALL UTILITY
COMPANY CHARGES; INCLUDE CHARGES IN THE BASE BID.]

B. Division 22 shall make arrangements with local utility company for gas service to the Owner's
distribution system.  Provide service to the building as required by the Utility Company.
 Coordinate all activities between the Owner and Utility Company.  The installation of the gas
service shall comply with the published Utility Company standards.  [PAY ALL UTILITY
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COMPANY CHARGES; INCLUDE CHARGES IN THE BASE BID.]
1.14 ROUGHING

A. The Contract Drawings have been prepared in order to convey design intent and are
diagrammatic only.  Drawings shall not be interpreted to be fully coordinated for construction.

B. Due to small scale of Drawings, it is not possible to indicate all offsets, fittings, changes in
elevation, interferences, etc.  Make necessary changes in contract work, equipment locations,
etc., as part of a contract to accommodate work to avoid obstacles and interferences
encountered.  Before installing, verify exact location and elevations at work site.  DO NOT
SCALE plans.  If field conditions, details, changes in equipment or shop drawing information
require an important rearrangement, report same to Owner's Representative for review.  Obtain
written approval for all major changes before installing.

C. Install work so that items both existing and new are operable and serviceable.  Eliminate
interference with removal of coils, motors, filters, belt guards and/or operation of doors.  Provide
easy, safe, and code mandated clearances at controllers, motor starters, valve access, and
other equipment requiring maintenance and operation.  Provide new materials, including new
piping and insulation for relocated work.

D. Coordinate work with other trades and determine exact route or location of each duct, pipe,
conduit, etc., before fabrication and installation.  Coordinate with Architectural Drawings.
 Obtain from Owner's Representative exact location of all equipment in finished areas, such as
thermostat, fixture, and switch mounting heights, and equipment mounting heights.  Coordinate
all work with the architectural reflected ceiling plans and/or existing Architecture.  Mechanical
and electrical drawings show design arrangement only for diffusers, grilles, registers, air
terminals, lighting fixtures, sprinklers, speakers, and other items.  Do not rough-in contract work
without reflected ceiling location plans.

E. Before roughing for equipment furnished by Owner or in other Divisions, obtain from Owner and
other Divisions, approved roughing drawings giving exact location for each piece of equipment.
 Do not "rough in" services without final layout drawings approved for construction.  Cooperate
with other trades to insure proper location and size of connections to insure proper functioning
of all systems and equipment.  For equipment and connections provided in this contract,
prepare roughing drawing as follows:
1. Existing Equipment:  Measure the existing equipment and prepare for installation in new

location.
2. New Equipment:  Obtain equipment roughing drawings and dimensions, then prepare

roughing-in-drawings.  If such information is not available in time, obtain an
acknowledgement in writing, then make space arrangements as required with Owner's
Representative.

1.15 COORDINATION DRAWINGS
A. Before construction work commences, Divisions for all trades shall submit coordination

drawings in the form of CAD drawing files, drawn at not less than 1/4 in. scale.  Such drawings
will be required throughout all areas, for all Contracts.  These drawings shall show resolutions
of trade conflicts in congested areas.  Mechanical Equipment Rooms shall be drawn early in
coordination drawing process simultaneous with all other congested areas.  Prepare
Coordination Drawings as follows:
1. Division 23 shall prepare the base plan CAD coordination drawings showing all ductwork,

all pertinent heating piping, and equipment.  These drawings may be CAD files of the
required Ductwork Shop Drawings.  The drawings shall be coordinated with lighting
fixtures, sprinklers, air diffusers, other ceiling mounted items, ceiling heights, structural
work, maintenance clearances, electric code clearance, reflected ceiling plans, and other
contract requirements.  Reposition proposed locations of work after coordination drawing
review by the Owner's Representative.  Provide adjustments to exact size, location, and
offsets of ducts, pipes, conduit, etc., to achieve reasonable appearance objectives.
 Provide these adjustments as part of contract.  Minor revisions need not be redrawn.
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2. Division 23 shall provide CAD files and submit the base plan CAD Coordination Drawings
to all Divisions.

3. Divisions 21 and 22 shall draw the location of piping and equipment on the base plan CAD
Coordination Drawings, indicating areas of conflict and suggested resolutions.

4. Divisions 26, 27 and 28 shall draw the location of lighting fixtures, cable trays, and feeders
over 1-1/2 in. on the base plan CAD Coordination Drawings, indicating areas of conflict
and suggested resolution.

5. The General Construction Trade shall indicate areas of architectural/structural conflicts or
obstacles on the CAD Coordination Drawings, and coordinate to suit the overall
construction schedule.

6. The General Construction Trade shall expedite all Coordination Drawing work and
coordinate to suit the overall construction schedule.  In the case of unresolved
interferences, he shall notify the Owner's Representative.  The Owner's Representative
will then direct the various trades as to how to revise their drawings as required to
eliminate installation interferences.

7. If a given trade proceeds prior to resolving conflicts, then if necessary, that trade shall
change its work at no extra cost in order to permit others to proceed with a coordinated
installation.  Coordination approval will be given by areas after special site meetings
involving all Divisions.

B. The purpose of the coordination drawing process is to identify and resolve potential conflicts
between trades, and between trades and existing or new building construction, before they
occur in construction.  Coordination drawings are intended for the respective trade's use during
construction and shall not replace any Shop Drawings, or record drawings required elsewhere
in these contract documents.

1.16 REMOVAL WORK
A. Where existing equipment removals are called for, submit complete list to Owner's

Representative.  All items that Owner wishes to retain that do not contain asbestos or PCB
material shall be delivered to location directed by Owner.  Items that Owner does not wish to
retain shall be removed from site and legally disposed of.  Removal and disposal of material
containing asbestos, lead paint, mercury and PCB's shall be in accordance with Federal, State
and Local law requirements.  Where equipment is called for to be relocated, contractor shall
carefully remove, clean and recondition, then reinstall.  Remove all abandoned piping, wiring,
equipment, lighting, ductwork, tubing, supports, fixtures, etc.  Visit each room, crawl spaces,
and roofs to determine total Scope of Work.  The disturbance or dislocation of asbestos-
containing materials causes asbestos fibers to be released into the building's atmosphere,
thereby creating a health hazard to workmen and building occupants.  Consistent with Industrial
Code Rule 56 and the content of recognized asbestos-control work, the Contractor shall
apprise all of his workers, supervisory personnel, subcontractors, Owner and Consultants who
will be at the job site of the seriousness of the hazard and of proper safeguards and work
procedures which must be followed, as described in New York State Department of Labor
Industrial Code Rule 56.

B. For materials indicated to contain lead, that are being affected by demolition or construction,
the contractor shall comply with all Federal, State and Local law requirements regarding worker
exposure to lead disturbance and abatement procedures.

C. Refer to the Owner's Lead Paint Survey.  The Survey identifies the surfaces within the buildings
that were tested for lead by collecting paint samples and performing laboratory analysis.  If any
unidentified surfaces are to be impacted the lead content shall be tested by analytical
determinations conducted by a qualified laboratory approved by the Owner.  The contractor
shall review the current owner’s lead paint reports on file before starting any work which may
disturb existing surfaces.

D. [Refer to Division 02 for additional information regarding hazardous materials.]
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1.17 REFRIGERANT RECOVERY
A. Existing equipment to be removed, as shown on the plans may contain refrigerant and

refrigerant oils.  This refrigerant and refrigerant oil must be handled in accordance with Federal,
State and Local law requirements.

B. Removal and recovery of refrigerant shall be in accordance with the current edition of Section
608 of the Clean Air Act of 1990, including all final regulations.

C. Refrigerant recovery must be performed by a technician, certified by an EPA-approved
certification program, using refrigerant recovery and recycling equipment certified by an EPA-
approved testing organization.

D. Owner "reserves the right of first refusal" on ownership of recovered refrigerant.  Should Owner
choose to maintain ownership of refrigerant, refrigerant shall be reclaimed, cleaned by this
Contractor to ARI 700-1993 Standard of Purity, by an EPA certified refrigerant reclaimer.
 Refrigerant shall be turned over to the Owner in suitable marked containers to be stored on
site, at a place of the Owner's choosing.

1.18 EQUIPMENT AND MATERIAL REQUIREMENTS
A. Provide materials that meet the following minimum requirements:

1. Materials shall have a flame spread rating of 25 or less and a smoke developed rating of
50 or less, in accordance with NFPA 255.

2. All equipment and material for which there is a listing service shall bear a UL label.
3. Potable water systems and equipment shall be built according to AWWA Standards.
4. Gas-fired equipment and system shall meet AGA Regulations and shall have AGA label.
5. All electrical equipment and systems, as a whole, shall be tested and listed by an OSHA

approved Nationally Recognized Testing Laboratory (NRTL) for the intended use in
accordance with the applicable standards and have a physical label indicating such.

6. Fire protection equipment shall be UL listed and FM approved.
B. Exterior and wet locations shall utilize materials, equipment supports, mounting, etc. suitable for

the intended locations.  Metals shall be stainless steel, galvanized or with baked enamel finish
as a minimum.  Finishes and coatings shall be continuous and any surface damaged or cut
ends shall be field corrected in accordance with the manufacturer's recommendations.
 Hardware (screws, bolts, nuts, washers, supports, fasteners, etc.) shall be:
1. Stainless steel where the associated system or equipment material is stainless steel or

aluminum.
2. Hot dipped galvanized or stainless steel where the associated system or equipment is

steel, galvanized steel or other.
1.19 CUTTING AND PATCHING

A. Each trade shall include their required cutting and patching work unless shown as part of the
General Construction Contract.  Refer to General Conditions of the Contract for Construction,
for additional requirements.  Cut and drill from both sides of walls and/or floors to eliminate
splaying.  Patch cut or abandoned holes left by removals of equipment or fixtures.  Patch
adjacent existing work disturbed by installation of new work including insulation, walls and wall
covering, ceiling and floor covering, other finished surfaces.  Patch openings and damaged
areas equal to existing surface finish.  Cut openings in prefabricated construction units in
accordance with manufacturer's instructions.

1.20 PAINTING
A. Paint all insulated and bare piping, pipe hangers and supports exposed to view in mechanical

equipment rooms, penthouse, boiler rooms and similar spaces.  Paint all bare piping, ductwork
and supports exposed to the out-of-doors with rust inhibiting coatings.  Paint all equipment that
is not factory finish painted (i.e. expansion tanks, etc.).

B. All painting shall consist of one (1) prime coat and two (2) finish coats of non-lead oil base
paint, unless otherwise indicated herein.  Provide galvanized iron primer for all galvanized
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surfaces.  All surfaces must be thoroughly cleaned before painting.  Review system color
coding prior to painting with the Owner's Representative or Architect.

C. All items installed after finished painting is completed and any damaged factory finish paint on
equipment furnished under this contract must be touched up by the Contractor responsible for
same.

D. Include painting for patchwork with color to match adjacent surfaces.  Where color cannot be
adequately matched, paint entire surface.  Provide one (1) coat of primer and two (2) finish
coats or as called for in the Specifications.

E. All primers and paint used in the interior of the building shall comply with the maximum Volatile
Organic Compound (VOC) limits called for in the current version of U.S. Green Building Council
LEED Credits EQ 4.1 and EQ 4.2.

F. Refer to Division 9 - Finishes, for additional information.
1.21 CONCEALMENT

A. Conceal all contract work above ceilings and in walls, below slabs, and elsewhere throughout
building.  If concealment is impossible or impractical, notify Owner's Representative before
starting that part of the work and install only after their review.  In areas with no ceilings, install
only after Owner's Representative reviews and comments on arrangement and appearance.

1.22 CHASES
A. New Construction:

1. Certain chases, recesses, openings, shafts, and wall pockets will be provided as part of
General Construction Trade.  Mechanical and Electrical trades shall provide all other
openings required for their contract work.

2. Check Architectural and Structural Design and Shop Drawings to verify correct size and
location for all openings, recesses and chases in general building construction work.

3. Assume responsibility for correct and final location and size of such openings.
4. Rectify improperly sized, improperly located or omitted chases or openings due to faulty or

late information or failure to check final location.
5. Provide 18 gauge galvanized sleeves and inserts.  Extend all sleeves 2 in. above finished

floor.  Set sleeves and inserts in place ahead of new construction, securely fastened
during concrete pouring.  Correct, by drilling, omitted or improperly located sleeves.
 Assume responsibility for all work and equipment damaged during course of drilling.
 Firestop all unused sleeves.

6. Provide angle iron frame where openings are required for contract work, unless provided
by General Construction trade.

1.23 PENETRATION FIRESTOPPING
A. Refer to Division 07 for project-wide fire stopping information.

1.24 NON-RATED WALL PENETRATIONS
A. Each trade shall be responsible for sealing wall penetrations related to their installed work,

including but not limited to ductwork, piping, conduits, etc.  See individual specification sections
for requirements.

1.25 SUPPORTS
A. Provide required supports, beams, angles, hangers, rods, bases, braces, and other items to

properly support contract work.  Modify studs, add studs, add framing, or otherwise reinforce
studs in metal stud walls and partitions as required to suit contract work.  If necessary, in stud
walls, provide special supports from floor to structure above.

B. For precast panels/planks and metal decks, support mechanical/electrical work as determined
by manufacturer and the Engineer.  Provide heavy gauge steel mounting plates for mounting
contract work.  Mounting plates shall span two or more studs.  Size, gauge, and strength of
mounting plates shall be sufficient for equipment size, weight, and desired rigidity.
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C. For finished areas without a finished ceiling system such as classrooms, offices, conference
rooms, etc., where decking and structure is exposed, and ductwork/piping/conduit is exposed:
 All mounting brackets, channel support systems and mounting hardware for ductwork, piping,
lighting, etc. shall be concealed and approved by the Architect/Engineer prior to the installation.
 AirCraft cable style hanging for ductwork is required.  It is recommended that room mockups
be done and receive Architect/Engineer approval prior to proceeding with installation.

D. Equipment, piping, conduit, raceway, etc. supports shall be installed to minimize the generation
and transmission of vibration.

E. Materials and equipment shall be solely supported by the building structure and connected
framing.  Gypboard, ceilings, other finishes, etc. shall not be used for support of materials and
equipment.

1.26 APPLIED FIREPROOFING
A. Scope:  Provide encapsulation of surfaces where applied fireproofing materials have been

disturbed, removed, or left missing by the removal of hangers or upper attachments, or when
new hangers or upper attachment are installed.

B. Fire Resistance Rating:  Fireproofing shall meet the original hourly rating when applied to the
construction assembly where materials have been removed or disturbed, or is missing.

C. Fire Hazard Classification:  Fireproofing shall be listed in the Underwriters Laboratories Building
Materials Directory with the following performance properties:
1. Flame Spread:  10 or less.
2. Smoke Developed:  5 or less.

D. Product Data:  Provide manufacturer's product descriptions for each required fireproofing
material.  Include application instructions, including primer/adhesive requirements and
recommended minimum thickness and density for each required hourly rating.

E. Fire Proofing Manufacturer:
1. Retro-Guard cementitious replacement fireproofing by Grace Construction Products, or

equivalent Cafco Blaze Shield, and Cafco 300 by Isolatek.
2. Physical Properties:

a. Dry Field Density (ASTM E 605):  15 lb/cu ft minimum average.
b. Cohesion/Adhesion (Bond Strength) (ASTM E 736):  200 lb/sq ft minimum average.
c. Compressive Strength (ASTM E 761):  500 lb/sq ft minimum.
d. Impact (Bond Impact) Resistance (ASTM E 760):  Shall not crack or delaminate.
e. Effect of Deflection (ASTM E 759):  Shall not crack or delaminate.
f. Corrosion Resistance (ASTM E 937):  No evidence of corrosion.
g. Air Erosion (ASTM E 859):  Maximum 0.025 g/sq ft weight loss.
h. Provide primer or adhesive recommended by the fireproofing manufacturer to obtain

required bond strength for the specific fireproofing and substrate.
F. Apply fireproofing prior to installation of ductwork, piping, conduits, and other suspended items.

 Hangers, clips and other supports for these items shall be installed before application of
fireproofing.

G. Examine the substrate and conditions under which fireproofing is to be applied.  Do not
proceed with the fireproofing work until unsatisfactory conditions have been corrected. Verify
that hangers, clips, sleeves, and other items that will penetrate the fireproofing are in place.
 Check paint on substrate for compatibility with primer/fireproofing and adequacy of bond
strength in accordance with fireproofing manufacturer's instructions.

H. Surface Preparation:  Remove dirt, dust, oil, grease, loose paint and rust, mill scale, and other
foreign matter that may impair the bonding of the fireproofing to the substrate.  Clean substrate
free of contamination from chemicals and solvents.  Apply primer/adhesive where necessary to
obtain bond strength of fireproofing to steel shop paint and where recommended by the
fireproofing manufacturer.
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I. Apply the fireproofing in accordance with UL fire test report and the manufacturer's application
instructions.  Thickness and density of fireproofing shall be in accordance with the approved
product data and as required to produce the hourly fire resistance rating required.

1.27 ACCESS PANELS
A. Provide access panels for required access to respective trade's work.  Location and size shall

be the responsibility of each trade.  Access panels provided for equipment shall provide an
opening not smaller than 22 in. by 22 in.  Panels shall be capable of opening a minimum of 90
degrees.  Bear cost of construction changes necessary due to improper information or failure to
provide proper information in ample time.  Access panels over 324 square inches shall have
two cam locks.  Provide proper frame and door type for various wall or ceiling finishes.  Access
panels shall be equal to "Milcor" as manufactured by Inland Steel Products Co., Milwaukee,
Wisconsin.  Provide General Construction trade with a set of architectural plans with size and
locations of access panels.

1.28 CONCRETE BASES
A. Provide concrete bases for all floor mounted equipment.  Provide 3,000 lb. concrete, chamfer

edges, trowel finish, and securely bond to floor by roughening slab and coating with cement
grout.  Bases 4 in. high (unless otherwise indicated); shape and size to accommodate
equipment.  Provide anchor bolts in equipment bases for all equipment provided for the project,
whether mounted on new concrete bases or existing concrete bases.

1.29 HVAC EQUIPMENT CONNECTIONS
A. Contractor is responsible for draining, filling, venting, chemically treating and restarting any

systems which are affected by work shown on the Contract Documents unless specifically
noted otherwise.

B. Provide final condensate, hot water, glycol, chilled and condenser water, drain connections to
all equipment as required by the equipment.  Provide final connections, including domestic
water piping, wiring, controls, and devices from equipment to outlets left by other trades.
 Provide equipment waste, drip, overflow and drain connections extended to floor drains.

C. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping
accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, insulation,
sheet metal work, controls, dampers, as required.

1.30 PLUMBING EQUIPMENT CONNECTIONS
A. Contractor is responsible for draining, filling, venting, chemically treating and restarting any

systems which are affected by work shown on the Contract Documents unless specifically
noted otherwise.

B. Provide roughing and final water, waste, vent, gas, air connections to all equipment.  Provide
loose key stops, sanitary "P" traps, tailpiece, adapters, gas or air cocks, and all necessary
piping and fittings from roughing point to equipment.  Provide installation of sinks, faucets,
traps, tailpiece furnished by others.  Provide cold water line with gate valve and backflow
prevention device at locations called for.  Provide continuation of piping and connection to
equipment that is furnished by others.  Provide relief valve discharge piping from equipment
relief valves.

C. Provide valved water outlet adjacent to equipment requiring same.  Provide equipment type
floor drains, or drain hubs, adjacent to equipment.

D. Install controls and devices furnished by others.
E. Refer to Contract Documents for roughing schedules, and equipment and lists indicating scope

of connections required.
F. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping

accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, as required.
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1.31 ELECTRICAL EQUIPMENT CONNECTIONS
A. Provide complete power connections to all electrical equipment.  Provide control connections to

equipment.  Heavy duty NEC rated disconnect ahead of each piece of equipment.  Ground all
equipment in accordance with NEC.

B. Provide for Owner furnished and Contractor furnished equipment all power wiring, electric
equipment, control wiring, switches, lights, receptacles, and connections as required.

1.32 STORAGE AND PROTECTION OF MATERIALS AND EQUIPMENT
A. Store Materials on dry base, at least 6 in. aboveground or floor.  Store so as not to interfere

with other work or obstruct access to buildings or facilities.  Provide waterproof/windproof
covering.  Remove and provide special storage for items subject to moisture damage.  Protect
against theft or damage from any cause.  Replace items stolen or damaged, at no cost to
Owner.

B. [Refer to Division 01 for additional information.]
1.33 FREEZING AND WATER DAMAGE

A. Take all necessary precautions with equipment, systems and building to prevent damage due
to freezing and/or water damage.  Repair or replace, at no change in contract, any such
damage to equipment, systems, and building.  Perform first seasons winterizing in presence of
Owner's operating staff.

1.34 OWNER INSTRUCTIONS
A. Before final acceptance of the work, furnish necessary skilled labor to operate all systems by

seasons.  Instruct designated person on proper operation, and care of systems/equipment.
 Repeat instructions, if necessary.  Obtain written acknowledgement from person instructed
prior to final payment.  Contractor is fully responsible for system until final acceptance, even
though operated by Owner's personnel, unless otherwise agreed in writing.  List under clear
plastic, operating, maintenance, and starting precautions procedures to be followed by Owner
for operating systems and equipment.

1.35 OPERATION AND MAINTENANCE MANUALS
A. Submit by email (preferred) or digital media, thru the normal project submittal process.  Include

a copy of each final approved Shop Drawing, wiring diagrams, piping diagrams, spare parts
lists, final testing and balancing report, as-built drawings and manufacturer's instructions.
 Include typewritten instructions, describing equipment, starting/operating procedures,
emergency operating instructions, summer-winter changeover, freeze protection, precautions
and recommended maintenance procedures.  Include name, address, and telephone number of
installing contractor and of supplier manufacturer Representative and service agency for all
major equipment items.  Provide a table of contents page and dividers based upon specification
section numbers.  Submit in a compiled and bookmarked PDF format as outlined below.  Each
item listed in the table of contents shall include a hyperlink to the associated section of the
O&M Manual, in addition to the bookmarking.

B. Provide content for Operation and Maintenance Manuals as specified in individual Specification
Sections, and as reviewed and approved at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.
1. Engineer  will comment on whether content of operation and maintenance submittals is

acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.
C. Submit Operation and Maintenance Manuals in the following format:

1. Submit by uploading to web-based project software site, or by email to Architect, as a
formal project submittal in conformance with the project specific submittal procedures.
 Enable reviewer comments on draft submittals.
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2. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable file
size.

3. File Names and Bookmarks: Bookmark individual documents based on file names. Name
document files to correspond to system, subsystem, and equipment names used in the
table of contents. Group documents for each system and subsystem into individual
composite bookmarked files, then create composite manual, so that resulting bookmarks
reflect the system, subsystem, and equipment names in a readily navigated file tree.
Configure electronic manual to display bookmark panel on opening file.

D. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
Owner training.  Engineer will comment on whether general scope and content of manual are
acceptable.

E. Final Manual Submittal: Submit O&M manual in final form prior to requesting inspection for
Substantial Completion and at least 2 weeks before commencing Owner training.  Engineer  will
return copy with review comments.
1. Correct or revise O&M manual to comply with Engineer'scomments.  Submit copies of

each corrected manual within 2 weeks of receipt of Engineer's comments.
F. [Refer to Division 01 for additional requirements.]

1.36 RECORD DRAWINGS
A. The Contractor shall obtain at his expense one (1) set of construction Contract Drawings,

(including non-reproduction black and white prints or electronic files) for the purpose of
recording as-built conditions.

B. The Contractor shall perform all survey work required for the location and construction of the
work and to record information necessary for completion of the record drawings.  Record
drawings shall show the actual location of the constructed facilities in the same manner as was
shown on the bid drawings.  All elevations and dimensions shown on the drawings shall be
verified or corrected so as to provide a complete and accurate record of the facilities as
constructed.

C. It shall be the responsibility of the Contractor to mark EACH sheet of the contract documents in
red and to record thereon in a legible manner, any and all approved field changes and
conditions as they occur.  A complete file of approved field sketches, diagrams, and other
changes shall also be maintained.  At completion of the work, the complete set of red marked
contract documents, plus all approved field sketches and diagrams shall be submitted to the
engineer and used in preparation of the record drawings.

D. A complete set of red marked contract drawings shall be submitted, at one time, as the
"Record" set.  If there are no changes to a specific drawing, the contractor shall indicate "NO
CHANGES" on that drawing.  ALL drawings shall be included in the "Record" set.

E. The complete set of red marked Contract Documents or electronic files shall be certified by the
Contractor as reflecting record conditions and submitted to the engineer for review.

F. The Contractor shall have the marked up set scanned, if they are not already electronic files,
and then submit them to the Engineer as the "Record Set".

G. [Refer to Division 01 for additional requirements.]
1.37 FINAL INSPECTION

A. Upon completion of all Engineering Site Observation list items, the Contractor shall provide a
copy of the Engineering Site Observation Report back to the Engineer with each items noted as
completed or the current status of the item.

1.38 COMMISSIONING
A. Refer to General Commissioning Requirements in Division 01 for additional requirements.



Town of Montgomery Police
Station  26 05 00 - 14  Basic Electrical Requirements 

1.39 TEMPORARY HEATING AND COOLING
A. Refer to the General Conditions of the Contract for Construction and Supplemental General

Conditions.
1.40 TEMPORARY FACILITIES

A. Refer to the Division 01 Sections, General Conditions and Supplemental General Conditions.
1.41 TEMPORARY LIGHT AND POWER

A. Refer to the Division 01 Sections, General Conditions and Supplemental General Conditions.
1.42 CLEANING

A. It is the Contractor's responsibility to keep clean all equipment and fixtures provided under this
contract for the duration of the project.  Each trade shall keep the premises free from an
accumulation of waste material or rubbish caused by his operations.  The facilities require an
environment of extreme cleanliness, and it is the Contractor's responsibility to adhere to the
strict regulations regarding procedures on the existing premises.  After all tests are made and
installations completed satisfactorily:
1. Thoroughly clean entire installation, both exposed surfaces and interiors.
2. Remove all debris caused by work.
3. Remove tools, surplus, materials, when work is finally accepted.

1.43 TRANSFER OF ELECTRONIC FILES
A. M/E Engineering, P.C. will provide electronic files for the Contractor's use in the preparation of

sheet metal shop drawings, coordination drawings, or record drawings related to the project,
subject to the following terms and conditions:
1. The Contractor shall submit a formal request for electronic drawing files on the M/E

Engineering, P.C. website, by utilizing the following website link:
 http://www.meengineering.com/contact-pages/contractor-request

2. M/E Engineering, P.C. makes no representation as to the compatibility of these files with
the Contractor's hardware or the Contractor's software beyond the specific release of the
referenced specifications.

3. M/E Engineering can only provide CAD files of M/E/P/FP drawing levels for which we are
the Engineer of Record.  CAD files of Architectural backgrounds, reflected ceiling plans,
structural plans, etc. must be obtained separately from the Architect of Record.

4. Data contained on these electronic files is part of M/E Engineering, P.C.'s instruments of
service shall not be used by the Contractor or anyone else receiving data through or from
the Contractor for any purpose other than as convenience in the preparation of shop
drawings for the referenced project.  Any other use or reuse by the Contractor or by others
will be at the Contractor's sole risk and without liability or legal exposure to M/E
Engineering, P.C.  The Contractor agrees to make no claim and hereby waive, to the
fullest extent permitted by law, any claim or cause of action of any nature against M/E
Engineering, P.C., its officers, directors, employees, agents or sub-consultants which may
arise out of or in connection with the Contractor's use of the electronic files.

5. Furthermore, the Contractor shall, to the fullest extent permitted by law, indemnify and
hold harmless, M/E Engineering, P.C. from all claims, damages, losses and expenses,
including attorney's fees arising out of or resulting from the Contractor's use of these
electronic files.
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6. These electronic files are not contract documents.  Significant difference may arise
between these electronic files and corresponding hard copy contract documents due to
addenda, change orders or other revisions.  M/E Engineering, P.C. makes no
representation regarding the accuracy or completeness of the electronic files the
Contractor receives.  In the event that a conflict arises between the signed contract
documents prepared by M/E Engineering, P.C. and electronic files, the signed contract
documents shall govern.  The Contractor is responsible for determining if any conflicts
exist.  By the Contractor's use of these electronic files the Contractor is not relieved of the
Contractor's duty to comply with the contract documents, including and without limitation,
the need to check, confirm and coordinate all dimensions and details, take field
measurements, field verify conditions and coordinate the Contractor's work with that of
other contractors for the project.

END OF SECTION  26 05 00
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SECTION 26 05 01
BASIC MATERIALS AND METHODS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.
B. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.
C. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;

2021.
D. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).
E. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.
H. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,

Including All Revisions.
I. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.02 DESCRIPTION
A. The drawings are diagrammatic, unless detailed dimensioned drawings are included, and show

only approximate locations of equipment, fixtures, panelboards, conduits, and wiring devices.
 Exact locations are subject to the approval of the Owner's Representative.  The general run of
electrical feeders, branch circuits, and conduits, indicated on the drawings, is not intended to be
the exact routing.  Exact routings of conduit shall suit the job conditions.

B. Circuit designations, in the form of "Home Runs" on branches, indicate the designation of the
branch circuit, the size and the quantity of branch circuit conductors, and the panel board or
interconnection box from which the branch circuit is served.

C. Make measurements at the site and in the building during construction for all systems installed
as the work progresses in such a manner that the equipment, piping, vents, ducts, conduit, and
boxes will fit in the space available.  Maintain headroom and if in unfinished areas, be as neatly
installed, as obscure and "out-of-the-way" as physically possible.  Where more than one trade
is involved in an area, space or chase, all shall cooperate and install their own work to utilize
the space equally between them in proportion to their individual requirements.  In general,
ductwork shall be given preference except where grading of piping becomes a problem,
followed by piping then electrical wiring.  If, after installation of any equipment, piping, ducts,
conduit, and boxes, it is determined that ample maintenance and passage space has not been
provided, rearrange work and /or furnish other equipment as required for ample maintenance
space.

D. Any changes in the size or location of the material or equipment supplied, which may be
necessary in order to meet field conditions or in order to avoid conflicts between trades, shall
be brought to the immediate attention of the Owner's Representative and approval received
before such alterations are made.

1.03 QUALITY ASSURANCE
A. Electric equipment shall be installed in a neat and workmanlike manner.  All methods of

construction, details of workmanship, that are not specifically described or indicated in the
contract documents, shall be subject to the control and approval of the Owner's Representative.

B. Equipment and materials shall be of the quality and manufacture indicated in their respective
sections of the specifications.  The equipment specified is based upon the acceptable
manufacturers listed.  Equipment types, device ratings, dimensions, etc., correspond to the
nomenclature dictated by those manufacturers. Where "or equal" is stated, equipment shall be
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equal in every way to that of the equipment specified and subject to approval.  All equipment
shall be tested at the factory.  Unless specified elsewhere, standard factory inspection and
operational tests will be acceptable.

1.04 SUBMITTALS
A. Submit product data for the following equipment, materials and products, including all fittings

and accessories:
1. Conduit
2. Expansion Fittings
3. Wireway and Wire Trough
4. Channel Support Systems
5. Conductors
6. Poke-Through Service Fittings
7. Terminal and Equipment Cabinets
8. Floor Boxes
9. Wiring Devices Including Dimmers
10. Telephone/Data Communication Outlets
11. Television Outlets
12. Underground Pullboxes (Handholes) and Covers
13. Water Proofing Seals
14. Flashing, Sealing, Firestopping Materials
15. Salvageable Materials
16. Testing reports prior to energizing equipment and materials.

PART 2 - PRODUCTS
2.01 MATERIALS

A. Conduit, Raceway and Tubing:
1. Rigid Metal Conduit (RMC) shall be hot-dipped galvanized or electro-galvanized steel, UL

listed "rigid metal conduit."
a. Acceptable Manufacturers:

1) Nucor Tubular Products
2) Allied Tube and Conduit
3) Wheatland Tube
4) Approved equal

2. Electrical Metallic Tubing (EMT) shall be electro-galvanized steel with corrosion resistant
zinc coating; UL listed.
a. Acceptable Manufacturers:

1) Nucor Tubular Products
2) Allied Tube and Conduit
3) Wheatland Tube
4) Approved equal

3. Flexible Metal Conduit (FMC) shall be constructed of one continuous length of electro-
galvanized, spirally wound steel strip with interlocking convolutions and interior surfaces
free from burrs and sharp edges; UL listed.
a. Acceptable Manufacturers:

1) AFC (American Flexible Conduit) Cable Systems
2) Anaconda Sealtite by ANAMET Electrical, Inc.
3) Southwire

4. Liquidtight Flexible Metal Conduit (LFMC) shall be constructed of one continuous length of
electro-galvanized, spirally wound steel strip with interlocking convolutions, interior
surfaces free from burrs and sharp edges, and an outer liquidtight, nonmetallic, sunlight-
resistant jacket; UL listed.
a. Acceptable Manufacturers:

1) AFC (American Flexible Conduit) Cable Systems
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2) Anaconda Sealtite by ANAMET Electrical, Inc.
3) Southwire

5. Rigid Polyvinyl Chloride Conduit (PVC) shall be made from polyvinyl chloride compound
and be homogenous plastic material free from visible cracks, holes, or foreign inclusions.
Conduit bore shall be smooth and free of blisters, nicks, or other imperfections. Conduit
shall be rated for use with 90ºC conductors and UL listed.  Conduit and fittings shall be
tested in accordance with the testing requirements defined in NEMA TC 2, NEMA TC 3,
UL 651 and UL-514. Schedule 40 shall be white in color; Schedule 80 shall be gray in
color.
a. Acceptable Manufacturers:

1) Carlon
2) Heritage Plastics
3) JM Eagle
4) Cantex

B. Conduit Fittings:
1. Fittings for rigid metal conduit shall be fully threaded and shall be of the same material as

the respective raceway system.  Fittings for electrical metallic tubing shall be interlocking
compression type of cadmium or zinc coated steel or stainless steel.  Connectors shall
also have insulated throat or plastic insulating bushing up to and including 1 inch (25.4
mm). size.  For sizes 1-1/4 inch (32 mm). and larger, provide plastic insulating bushing.
 Die-cast, pressure cast fittings shall not be used.  Fittings for rigid non-metallic conduit
shall be solvent cemented in accordance with the manufacturer's instructions.
a. Acceptable Manufacturers:

1) O.Z. Gedney
2) Steel City
3) Thomas & Betts
4) Crouse-Hinds
5) Carlon

2. Expansion Fittings shall be watertight, combination expansion and deflection type
designed to compensate for movement in any direction.  Fittings shall have flexible copper
braid bonding jumpers, neoprene sleeve and stainless steel bands, use aluminum body
fittings for rigid aluminum conduit.
a. Acceptable Manufacturers:

1) Crouse-Hinds, Type "XD"
2) O.Z./Gedney, Type "DX"
3) Approved equal

C. Wireway, Wire Trough, and Auxiliary Gutters:
1. Wireway and Wire Trough shall be hinged cover type wireway with provisions for full lay-in

along the entire length of run.  Wireway shall be steel, enclosed with gray enamel finish.
 Provide NEMA 1 units for interior/dry/clean locations and NEMA 12 for interior dry
maintenance/shop/utility locations.  Size to meet NEC fill requirements or larger as noted
on Contract Documents.  Provide knockouts along runs.  Recess in wall where required
for flush mounted equipment.  Hinge shall be on the bottom of front face for horizontal
mounting.  Provide all covers, couplings, offsets, elbows, expansion joints, adapters, hold
down straps, end caps, tees, pullboxes, hangers, reducers, supports, and other fittings to
match and mate with wireways as required for complete system.
a. Acceptable Manufacturers:

1) Square D "Square Duct"
2) General Electric
3) Hoffman
4) Meco

D. Strut-Type Channel Raceways and Fittings:
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1. Strut-Type Channel Raceways and Fittings shall be provided for racking of conduit,
trapeze suspensions, equipment support, cable racks and panel racks.  Channel shall be
steel with electroplated zinc finish for interior dry locations.  Provide necessary
accessories such as bolts, screws, anchors, connection plates, and straps as required to
perform the necessary functions.  Wet location and exterior channel support systems shall
be steel with hot dipped galvanized finish and stainless steel hardware as a minimum.
 Cut ends shall be touched up with suitable matching finish. Provide poured-in-place
inserts for supporting channels at poured concrete walls and ceilings.
a. Acceptable Manufacturers:

1) Unistrut
2) Globe
3) Kindorf
4) B-Line

E. Low Voltage (600V or less) Conductors and Cables:
1. Conductors shall be insulated for 600 volts, unless otherwise noted, and shall be standard

AWG and kcmil sizes.  Conductors shall be 98% copper, thermal plastic or cross-linked
polymer insulated, heat and moisture resistant.  Conductor sizes No. 18 AWG and smaller
shall be a solid single strand; No. 16 AWG and larger shall be multiple stranded.
 Minimum conductor size shall be #12 AWG except smaller sizes may be used for
communications and special systems.  Conductor sizes shall be as called for.  Conductors
shall be labeled with UL seal and be marked with the manufacturer's name, wire size and
insulation type.  Insulation for all 600 volt conductors shall be Type THHN/THWN-2 or
Type XHHW-2, unless otherwise noted.  All exterior and underground conductors shall be
XHHW-2.  Luminaire fixture wire shall conform to the latest Underwriters Laboratories
requirements.  Flexible cords and cables for general portable use shall be Type SO or
SOOW or as noted.  Cables for special use shall be of the type specified for the
application.
a. Color Coding:

1) All circuits shall be color coded according to the following schedule.
Three Phase 120/208V Three Phase 277/480V

Ground Green Green
Neutral White Gray
A or L1 Black Brown
B or L2 Red Orange
C or L3 Blue Yellow

b. Acceptable Manufacturers:
1) General Cable (Brand of Prysmian Group)
2) Southwire
3) The Okonite Company
4) Service Wire Co.
5) Encore Wire

2. Terminal Lugs and Connectors:
a. The lug shall be capable of continuous operation at the current rating of the cable it is

used on.  The lug shall be UL listed per UL 486A, using industry standard crimping
tools and dies.  Terminal lugs shall be solderless, pressure type with UL label for
"CU/AL" conductor terminations.  The lug shall be a closed-end compression (crimp)
type, constructed of seamless, alloy suitable for copper and/or aluminum conductors
to match the conductor.
1) The lug shall be made with a chamfered inside end, for ease of conductor

insertion.  Both one and two hole lugs shall be NEMA sized for standard stud
sizes and spacing.  The lug shall be designed for use at the system voltage.

2) Acceptable Manufacturers:
(a) 3M Scotchlok 30,000 and 31,000 Series
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(b) Burndy
(c) O.Z./Gedney
(d) Thomas and Betts

b. The conductor connection shall be capable of continuous operation at the current
rating of the cables it is used on.  The connection shall be UL listed per UL 486A,
using industry standard crimping tools and ides.  The connector shall be an inline
compression (crimp) type, constructed of seamless, tin-plated copper.  The connector
shall be constructed with chamfered inside-ends and with center cable stops.  The
connector shall be designed for use at the system voltage.
1) Acceptable Manufacturers:

(a) 3M Scotchlok 10,000 and 11,000 Series
(b) Burndy
(c) O.Z./Gedney
(d) Thomas and Betts

c. "Split-bolt" Connectors shall be solderless type.
1) Acceptable Manufacturers:

(a) Burndy
(b) Kearney
(c) O.Z./Gedney
(d) Thomas and Betts
(e) Anderson

d. "TWIST ON" Connectors shall be spiral steel spring type and insulated with vinyl cap
and skirt.
1) Acceptable Manufacturers:

(a) 3-M Company "Scotch-Lok"
(b) Ideal "Wing-Nuts"
(c) Approved equal

F. Outlet Boxes, Device Boxes, Rings, and Covers:
1. Outlet Boxes having pryout openings, knockouts, threaded entries, or hubs in either the

sides of the back, or both, for entrance of conduit or cable fittings, or cables, with
provisions for mounting outlet box cover.
a. Outlet boxes shall be galvanized steel, not less than 2-1/2 inch (64 mm). deep,

unless restricted by the surroundings, 4 inch (101.6 mm). square or octagonal.
 Boxes and associated fittings, plates and devices shall be mechanically fastened
(screwed), friction fitting is not acceptable.  Outlet boxes exposed to moisture,
surface mounted, exterior, wet or damp locations shall be cadmium cast alloy
complete with external threaded hubs and gasketed screw fastened covers.
 Minimum box size shall be as indicated in the NEC for the conductors and devices
installed.  Boxes shall be approved for the environmental condition where they will be
installed.

2. Conduit bodies providing access to interior of conduit or tubing system through one or
more removable covers at junction or terminal point and listed in accordance with outlet
box requirements.

3. Extension ring intended to extend sides of outlet box or device box to increase box,
volume, or both
a. Acceptable Manufacturers:

1) Steel City
2) Raco
3) Appleton
4) Crouse Hinds

4. Telephone/Data Communications Outlet Boxes:
a. 4 inch (101.6 mm). x 4 in. outlet box with single gang plaster ring with blank cover

plate and conduit routed to accessible ceiling space.  Cover plate shall match the
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receptacle cover type.
5. Pull and junction boxes shall be constructed of not less than 14 gauge galvanized steel

with trim for flush or surface mounting in accordance with the location to be installed.
 Provide screw-on type covers.  Boxes installed in damp or wet locations shall be of
raintight construction with gasketed cover and threaded conduit hubs.  In no case shall
boxes be sized smaller than as indicated NEC for conduit and conductor sizes installed.
 Boxes shall be approved for the environmental condition of the location where they will be
installed.
a. Acceptable Manufacturers:

1) Hoffman
2) Keystone
3) Approved equal

G. Terminal and Equipment Cabinets:
1. Terminal and equipment cabinets shall be code gauge galvanized steel with removable

endwalls.  Fronts shall be of code gauge steel, flush or surface type (as indicated) with
concealed trim clamps, concealed hinges, flush lock, and grey baked enamel finish.
a. Boxes and front shall be UL listed and shall be minimum 35 inch (889 mm). H x 24

inch (609.6 mm). W x 6 inch (152.4 mm). D.  Provide removable insulated plywood
terminal board mounted on inside back wall of cabinet.

b. Acceptable Manufacturer:
1) Square D "Mono-Flat"
2) Approved equal

H. Wiring Devices:
1. Wiring Devices (toggle switches, key switches, receptacles, dimmers, occupancy sensors,

etc.) shall be specification grade as a minimum.  Switch handle and receptacle face shall
be as directed by the Architect.  Provide device cover plates of rounded nylon colored to
match the device in finished areas and rounded raised (Steel City 450/460 series) only for
surface mounted locations in unfinished areas.  Provide neoprene gasketed cast
aluminum/zinc box with hinged (for receptacle) rain tight cast aluminum/zinc lockable
while in use cover with stainless steel hardware for devices designated "WP".
a. Acceptable Manufacturers:

1) Leviton Decora (Design Make)
2) Hubbell
3) Pass and Seymour

2. Toggle/Snap Switches:
a. Units shall be quiet operation, quick make/quick break, rated for 20A/120-277V/1hp

at 120/277V, side/back wired, with nylon/polycarbonate toggle, self grounding
mounting screw clip plate (not staple), ground terminal and silver alloy contacts.
 Units shall meet latest Federal Specification WS-896, NEMA WD 1 and UL Test 20.
 Single pole units shall be Hubbell HBL1221, P&S 20AC1 or Leviton 1221-2.  Provide
two pole, three way, four way, illuminated handle, keyed, etc. type of the same quality
and model.

b. Momentary Contact:  Units shall be as indicated above (20A, 277V, nylon handle,
side/back wired),  three position, two circuit/three wire with spring return to center
position, provide where indicated and as needed for proper system operation.
 Hubbell HBL 1557, P&S 1250, Leviton 1256 or approved equal.  Provide keyed
operation or pilot light where indicated.  When used for lighting controls for vacancy
sensor control, provide jumper across the circuit terminals.

3. Receptacles:
a. Provide receptacles where indicated on the drawings and where called for.  Provide

type receptacle as indicated and if not indicated then utilize general receptacle.
b. General Receptacle:  Units shall be NEMA 5-20R, duplex, 20A, 125V, side/back

wired, #14 to 10AWG screw terminals with nylon face, indented brass contacts for
three point connection, self-grounding stainless steel mounting screw clip plate  and
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green ground terminal.  Shall meet requirements of Federal Specification W-C-596,
NEMA WD 6 and UL 498.
1) Units shall have 0.03" thick brass contacts, 0.04 inch (1.02 mm) galvanized steel

mounting strap and be:  Hubbell BR20, P&S BR20 or Leviton BR20.
c. Ground Fault Interrupting Receptacles:  Units shall be as specified above for General

Receptacle and have 5mA interrupting ground fault level, test/reset front buttons, full
through feed capability, power off on reverse wired sensing, 10kA short circuit current
rating,  be tamper/weather  resistant and in compliance with UL 943.  Unit shall self-
test function to periodically test the components automatically and indicate a failure
condition utilizing an LED.  Shall be Hubbell GFR5362, P&S 2096TR or Leviton
S7599TR.

d. Tamper Resistant Receptacles:  Units shall be as specified above for General
Receptacle and have protective shutters to prevent entry into the line or grounded
front openings unless all plug prongs are present.

e. Special Receptacles:  provide other type receptacles as indicated herein or on the
drawings.  Such receptacles shall be Hubbell, P&S or Leviton highest grade
available.

4. Television Outlets:
a. 4 inch (101.6 mm). x 4 in. outlet box with single gang plaster ring with blank cover

plate.  Cover plate shall match the receptacle cover type.
I. Underground Pullboxes (Handholes):

1. Sidewalk and Grass Areas:  Boxes shall be comprised of composite material with
stainless steel hardware and ANSI Tier 8 rating minimum.  Provide conduit/duct openings
per the plans/schematics with spare capacity for 2 - 2" in each side wall, minimum.  Box
shall be minimum 2'-0" wide x 2'-0" long x 3'-0" deep inside dimensions, or larger as
required to meet NEC requirements.  Cover shall be imprinted with either "Electric",
"Telephone", etc. to designate type of service.  Provide 18 inch (457.2 mm). of #2 crushed
stone under pullbox and 18 in. beyond.  Refer to drawings per details and locations.
a. Manufacturers:

1) Quazite
2) Old Castle
3) Approved equal

2. All Other Areas:  Boxes shall have ANSI Tier 22 rating (22,500lb weight rating) and be
comprised of steel reinforced concrete walls and bottom sections using 5,000 psi
(34473.80 kPa), minimum concrete.  Bottom shall have 12 inch (304.8 mm). diameter
sump opening and 3/4 inch (19.05 mm). ground rod opening.  Knockouts and openings
shall be positioned for conduits/ducts.  Provide two (2) rows of anchor bolt inserts for
cable rack supports to permit installation of two (2) cable rack supports on each side wall
and one (1) cable rack support on each end wall.  Provide hot dipped galvanized steel
pulling irons at 45° angle between floor and wall opposite each opening.  Provide 24 inch
(609.6 mm). x 24 in. opening for frame and cover and a suitable masonry "Throat"
between top of box and cover frame to allow for variation in final finished grade.  Frame
and cover shall be cast iron.  Box shall be minimum 2'-0" wide x 2'-0" long x 3'-0" deep
inside dimensions, or larger as required to meet NEC requirements.  Cover shall be
imprinted with either "Electric", "Telephone", "Medium Voltage Electric", etc. to designate
type of service. Unit shall be rated to AASHTO HS20-44 loading. Provide 18 inch (457.2
mm). drywell of #2 crushed stone under pullbox and 18" beyond.  Refer to drawings per
details and locations.
a. Manufacturers:

1) Pullbox:  Lakelands precast.
2) Cover:  Neenah Foundry Company, roadway type.
3) Approved equal.

J. Ductbanks:
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1. Ductbanks shall be rigid non-metallic conduit system.  Provide all sleeve joints, couplings,
bend sections, bends, elbows, offsets, angle couplings, bell ends, caps, base spacers and
intermediate spacers as required to meet field conditions.  All bends, stub-ups and wall,
slab or floor-building penetrations shall be rigid steel conduit without exception.

K. Waterproofing Seals:
1. Provide expanding link type seal, for installation between duct/conduit, and sleeve or core-

drilled hole in concrete.
2. Make:  Link Seal, manufactured by Thunderline Corp., or approved equal.

L. Flashing, Sealing, Fire-stopping:
1. Fire-Stopping for Openings Through Fire and Smoke Rated Wall and Floor Assemblies:

a. Provide materials and products listed or classified by an approved independent
testing laboratory for "Through-Penetration Fire-Stop Systems".  The system shall
meet the requirements of "Fire Tests of Through-Penetration Fire-Stops" designated
ASTM E814.

b. Provide fire-stop system seals at all locations where piping, tubing, conduit, electrical
busways/cables/wires, ductwork and similar utilities pass through or penetrate fire
rated wall or floor assembly.  Provide fire-stop seal between sleeve and wall for
drywall construction.

c. The minimum required fire resistance ratings of the wall or floor assembly shall be
maintained by the fire-stop system.  The installation shall provide an air and
watertight seal.

d. The methods used shall incorporate qualities, which permit the easy removal or
addition of electrical conduits or cables without drilling or use of special tools.  The
product shall adhere to itself to allow repairs to be made with the same material and
permit the vibration, expansion and/or contraction of any items passing through the
penetration without cracking, crumbling and resulting reduction in fire rating.

2. Acceptable Manufacturers:
a. Dow Corning Fire-Stop System Foams and Sealants
b. Nelson Electric Fire-Stop System Putty, CLK and WRP
c. S-100 FS500/600, Thomas & Betts
d. Carborundum Fyre Putty
e. 3-M Fire Products

PART 3 - EXECUTION
3.01 INSTALLATION

A. Comply with NECA NEIS (National Electrical Installation Standard) latest edition.
B. Unless otherwise noted, wiring for all systems indicated in the contract documents shall consist

of insulated conductors installed in raceways.  Raceways shall be continuous from outlet box to
outlet box and from outlet box to cabinet, junction or pull box.  Secure and bond raceways to all
boxes and cabinets so that each system of raceways is electrically continuous throughout.
 Unless otherwise indicated on the drawings, install all wiring in the following raceway system:
1. Wiring 600 Volts or Less in Dry Locations: EMT.
2. Wiring 600 Volts or Less in Dry Locations and Subject to Physical Damage: RMC.
3. Wiring 600 Volts or Less in Outdoors, Above Grade Locations: RMC.
4. Wiring 600 Volts or Less Installed Below Grade, in Concrete Floor Slabs or Below Ground

Floor Slab:  PVC-40 encased in concrete with rigid metal conduit bends and penetrations
through building floors and walls.

5. Flexible metal conduit shall be used for final connection to all motors, final connection to
rotating or vibrating equipment, final connections to dry type transformers and final
connections to recessed lighting fixtures.
a. Liquidtight flexible conduit shall be used in all wet or damp locations.  Maximum

length of flexible conduit shall be 36 inch (914.4 mm)., except that from outlet boxes
to lighting fixture maximum length shall be 6 feet (182.88 cm)  Provide green
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insulated equipment grounding conductor in all flexible metal conduit.
C. Raceways:

1. Sized as indicated on the drawings.  Where sizes are not indicated, raceways shall be
sized as required by the National Electrical Code in accordance with the quantity, size,
and type of the insulation conductors to be installed.  Raceways shall be minimum 3/4
inch (19.05 mm). trade size for branch circuit wiring and minimum 1 inch (25.4 mm). trade
size for all telephone, data, intercommunications, instrumentation, fire alarm, television
and computer systems and for all branch circuit "Home Runs" to panelboards. Installed to
provide adequate grounding between all outlets and the established electrical system
ground.

2. Arranged in a neat manner for access and allow for access to work installed by other
trades.

3. Install raceways square to the enclosure and terminate at enclosures without hubs with
locknuts on both sides of enclosure wall. Install locknuts handtight, plus one-quarter turn
more.

4. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of
boxes or cabinets. Install bushings on conduits up to 1-1/4 inch (32 mm) trade size and
insulated throat metal ground bushings on 1-1/2 inch (38 mm) trade size and larger
conduits terminated with locknuts. Install throat metal grounding bushings on service
conduit.

5. Complete raceway installation before starting conductor installation.
6. Provide stub-ups through floors with coupling threaded inside for plugs, set flush with

finished floor. Plug coupling until conduit is extended above floor to final destination or a
minimum of 2 feet (60.96 cm) above finished floor. Wherever a cluster of four (4) or more
raceways rise out of floor exposed, provide neatly formed 6 inch (152.4 mm). high
concrete envelop, with chamfered edges, around raceways.

7. Installed with a minimum of bends and offsets.  All bends shall be made without kinking or
destroying the cross section contour of the raceway.  Factory made bends are acceptable
and should be considered for raceways larger than 2 inch (50.8 mm).

8. Make bends in raceway using large-radius performed ells except for parallel bends. Field
bending must be in accordance with NFPA 70 minimum radii requirements. Provide only
equipment specifically designed for material and size involved.

9. Conceal conduit within finished walls, ceilings, and floors unless otherwise noted, or
where permitted by the Owner's Representative. All exposed raceways shall be painted to
match existing adjacent surface as directed by the Architect. Install conduit parallel or
perpendicular to building lines.

10. Support conduit within 12 inches (304.8 mm) of enclosure to which attached.
11. Seal raceway opening that penetrate rooms or walls with acoustical requirements on both

sides of rooms or walls with acoustically rated putty or firestopping.
12. Differing Temperatures:  For raceways routed between areas with differing temperatures

(interior to exterior, walk in coolers/freezers, environmental chambers, etc.) install raceway
as follows:
a. Provide a thermal break, 4 inch (101.6 mm). minimum of stainless steel or Schedule

40 PVC conduit within space wall/separation.
b. Seal raceway penetration through the wall/separation.
c. Provide a box on each side of the space wall/separation.
d. Provide raceway interior sealant (duct seal or suitable foam) to provide a complete air

barrier after conductors are installed.
e. Mounting of raceway and boxes on equipment shall be coordinated and approved by

the equipment manufacturer.
f. Installed with exterior surfaces not less than 6 inch (152.4 mm). from any surface with

normal operating temperature of 200°F or higher.
13. Expansion-Joint Fittings:
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a. Install in runs of aboveground PVC that are located where environmental temperature
change may exceed 30 deg. F and that have straight-run length that exceeds 25 feet
(762 cm). Install in runs of aboveground RMC and EMT conduit that are located
where environmental temperature change may exceed 100 deg. F and that have
straight-run length that exceeds 100 feet (3048 cm).

b. Install expansion fittings at locations where conduits cross building or structure
expansion joints.

c. Install with position, mounting, and piston setting selected in accordance with
manufacturer's written instructions for conditions at specific location at time of
installation. Install conduit supports to allow for expansion movement.

d. Installed such that no undue stress is placed on any electrical raceway due to the
proper functioning of expansion joints.

14. Raceway installed in wet/damp locations or on exterior walls shall have a spacer
manufactured for this purpose provided to maintain a space/void between the mounting
surface and the raceway.

15. Do not install conduits within 2 inches (50.8 mm) of the bottom side of a metal deck roof.
16. Keep raceways at least 6 inches (152.4 mm) away from parallel runs of flues and steam or

hot-water pipes. Install horizontal raceway runs above water and steam piping.
17. Cut conduit perpendicular to the length. For conduits 2 inch (50.8 mm) trade size and

larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
Ream inside of conduit to remove burrs. Bush where necessary.

18. Install pull wires in empty raceways. Provide polypropylene or monofilament plastic line
with not less than 200 lb tensile strength. Leave at least 12 inch (304.8 mm) of slack at
both ends of pull wire. Cap underground raceways designated as spare above grade
alongside raceways in use.

19. Plugged at the ends of each roughed-in raceway with an approved cap or disc to prevent
the entrance of foreign materials during construction.

20. Installed with UL approved rain-tight and concrete-tight couplings and connectors.
21. Raceways shall not be attached to or supported by wooden plug anchors or supported

from mechanical work such as ductwork, piping, etc.
22. Raceways shall not be installed in concrete slabs.
23. Raceways installed below ground floor slab shall be 6 inch (152.4 mm). minimum below

slab with pea stone (NYSDOT 0702-0203) all sides.  Where possible, install conduit
directly below slab with concrete envelope poured monolithic with slab.  Where this is not
possible, support raceways and envelop maximum 5 feet (152.4 cm) - 0 inch (0 mm). on
centers from underside of structural slab by means of galvanized pipe hangers.  Pipe
hangers shall be coated with asphalt mastic.  Installation shall maintain integrity of
waterproofing membrane.

24. If it is necessary to burn holes through webs of beams or girders, call such points to the
attention of the Owner's Representative and receive written approval both as to location
and size of hole before proceeding with work.  All holes shall be burned no larger than
absolutely necessary.

25. Become familiar with the general construction of the building and place sleeves, inserts,
etc., as required.  All penetrations through existing floors shall be core drilled and sleeved.

26. All raceways shall be supported adequately by malleable iron pipe clamps or other
approved methods.  In exterior or wet locations, supports shall allow not less than 1/4 inch
(6.35 mm). air space between raceway and wall.  Firmly fasten raceway within 3 feet
(91.44 cm) of each outlet box, junction box, cabinet or fitting.  The following table lists
maximum spacing between conditions, strength of supporting members, etc.

27. Furnish and install such supports at no additional cost to owner.

Conduit Trade Size Type of Run Horizontal Spacing
in Feet

Vertical Spacing in
Feet

1/2 inch (12.7 mm).,
3/4 inch (19.05 mm). Concealed 7 10
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1 inch (25.4 mm)., 1-
1/4 inch (32 mm). Concealed 8 10

1-1/2 inch (38 mm).
and larger Concealed 10 10

1/2 in., 3/4 in. Exposed 5 7
1 in., 1-1/4 inch (32
mm). Exposed 7 8

1-1/2 inch (38 mm).
and larger Exposed 10 10

28. Where raceways puncture roof, install pitch pockets as required in order that the roof
warranty is maintained.  Coordinate with representative of roofing material manufacturer.

29. At each flush mounted panelboard, terminal cabinet, control cabinet, etc., provide four (4)
spare 1 inch (25.4 mm). raceways from panelboard, etc., to an area above the nearest
accessible ceiling space.  Make 90° turn above the ceiling, arranged for further
continuation of raceway, and cap.

D. Underground Raceways and Ductbanks:
1. Encase all underground raceways in concrete, sand (NYSDOT 0733-15), No. 1 crushed

stone (NYSDOT 0703-02) or pea stone (NYSDOT 0702-0203).  Concrete encasement
shall be utilized where indicated and for circuit voltages over 600V.  For concrete
encasement, form concrete envelope around raceways, 3 inch (76.2 mm). minimum
thickness concrete at top, bottom and sides of raceways, conduits on 7-1/2 inch (190
mm). centers both directions with concrete between raceways.  Top of concrete envelope
shall be finished not less than 24 inch (609.6 mm). below finished grade, except where
under building slabs.  Open trench for its complete length before concrete is poured; if any
obstructions are encountered, make provisions to avoid them.  Support raceways
minimum 3 in. above bottom of trench before pouring.  Furnish and install precast
concrete, plastic or fiber spacers.  Stagger couplings.  When concrete is specified,
securely tie raceways in place to prevent floating.  Pour concrete as soon as possible after
placing and securing of raceways.  Pull iron-shod mandrel, not more than 1/4 inch (6.35
mm). smaller than bore of raceway to remove concrete and other obstructions.  Clean
raceway by drawing through properly sized cylindrical brushes as many times as
necessary to remove dirt.  Concrete envelopes shall contain reinforcing rods wherever
non-metallic raceways are used.  Reinforcing shall be continuous runs of No. 4 deformed
rods located in all four corners as well as top and bottom of envelope between each
raceway.  In locations where non-metallic raceways are used, change to heavy wall
metallic conduit (RMC) of same internal diameter before rising out of ground and at
bends/elbows; provide metallic conduit elbows at conduit rise.  Carry concrete envelope to
a point 12 inch (304.8 mm). minimum above grade or floor slab at rise point if allowed by
site conditions and equipment to be installed.  Slope top of concrete away from raceway,
chamfer edges.  Cap all empty conduits watertight.  Place conduit in straight lines.  Seal,
completely waterproof, all duct joints before encasement.  Place direct-bury conduit tier-
by-tier method, backfilling each layer to achieve proper spacing utilizing suitable
encasement material.
a. Trench backfill shall be in 6" lifts maximum and compacting between.  Backfill to be

excavated material with rock and organic material removed.  For grass locations
provide 8" minimum off site topsoil (NYSDOT 0713.01) and seed to match the
existing.  Other surfaces shall be returned to the original or better condition to the
existing surrounding.  Elbows shall have a minimum radius of 42 inch (1066.8 mm).
 Follow proper low temperature installation procedures as recommended by raceway
manufacturer.  Provide detectable marking tape in soil above all ductbank sand
buried conduit.  Repair or replace all existing utilities and facilities damage, due to
ductbank installation, as part of contract. Where raceways pass between exterior and
interior and terminate in building, switchgear, pullbox, etc. provide conduit sealing
bushing (O-Z Gedney CSB or approved equal) in each raceway to fill all voids around
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conduit and cables.  Upsize the conduit as needed for suitable sealing bushing.
E. Outlet Boxes:

1. Consider location of outlets shown on drawings as approximate only.  Study architectural,
process piping, mechanical, plumbing, structural, roughing-in, etc., drawings and note
surrounding areas in which each outlet is to be located.  Locate outlet so that when
fixtures, motors, cabinets, equipment, etc., are placed in position, outlet will serve its
desired purpose.  Where conflicts are noted between drawings, contact Owner's
Representative for decision prior to installation.  Comply with the NEC relative to position
of outlet boxes in finished ceilings and walls.

2. Prior to installation, relocate any outlet location a distance of 5 feet (152.4 cm) in any
direction from location indicated on drawings if so directed by the Owner's Representative.
 Prior to completion of wall construction, adjust vertical height of any outlet from height
indicated if so directed by Owner's Representative.  The above modifications shall be
made at no additional cost to the Owner.

3. Provide boxes in wiring and raceway systems wherever required for pulling of wires,
making connections, and mounting of devices or fixtures. Outlet boxes shall be sized to
accommodate the wiring, splices and device(s) to be installed in accordance with the
NEC.

4. Saw-cut opening for boxes recessed in masonry walls in center of cell of masonry block,
and install box flush with surface of wall. Box shall have extra-deep type raised tile covers
or shall be 3-1/2 inch (89 mm). deep boxes with square corners and dimensions to
accommodate conductors installed. Prepare block surfaces to provide a flat surface for a
raintight connection between box and coverplate or supported equipment and box,
whether installed indoors or outdoors.

5. Horizontally separate boxes mounted on opposite sides of walls so they are not in the
same vertical channel.

6. Locate boxes so that cover or plate will not span different building finishes. Install a device
cover plate over each and every outlet indicated on drawings.  Do not install plates until
painting, cleaning and finishing of surfaces surrounding the outlet are complete.  Install
single one-piece multi-gang covers over multi-gang devices.

7. Where outlets at different mounting heights are indicated on drawings adjacent to each
other (due to lack of physical space to show symbol on drawings), install outlets on a
common vertical line.

8. Where switch outlets are shown adjacent to strike side of door, locate edge of outlet box
approximately 3 inch (76.2 mm). from door frame.

9. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.
10. Support boxes of three gangs or more from more than one side by spanning two framing

members or mounting on brackets specifically designed for purpose.
11. Fasten junction and pull boxes to, or support from, building structure. Do not support

boxes by conduits.
12. Floor outlet boxes shall be installed flush with finished floor, adjust level and tile as

required.  Where finished floor is terrazzo, provide boxes specifically designed for
installation in terrazzo.  Where floors are to receive carpet or flooring material, coordinate
with appropriate trade and provide insert.  Rectangular covers shall be parallel and
perpendicular with the building or, if used, floor tile/floor joints/pattern.  Coordinate cover
type with the flooring and device type.

13. Outlet boxes installed in plaster, gypsum board or wood paneled hollow cavity walls shall
be installed flush with raised plaster covers or raised tile covers.  Boxes shall be
mechanically fastened and supported by two (2) adjacent structural members (studs) with
cross brackets (Garvin Industries Model BMB or approved equal).

14. Surface ceiling mounted outlet boxes shall be minimum 4 inch (101.6 mm). square, 1-1/2
inch (38 mm). deep, galvanized sheet metal.

15. Surface wall mounted outlet boxes shall be cast type boxes.
16. Do not install aluminum boxes, enclosures, or fittings in contact with concrete or earth.
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17. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to ensure a
continuous ground path.

18. Seal openings and knockouts in back and sides of boxes and enclosures with acoustically
rated putty for boxes and enclosures in areas of walls with acoustical requirements.
Provide gaskets for wallplates and covers.

19. Seal openings and knockouts in back and sides of boxes and enclosures in areas of walls
with lead shielding requirements.

F. Wiring Methods:
1. Conductors shall not be installed until raceway system, including all outlets, cabinets,

bushings and fittings, is completed.  Verify that all work of other trades which may cause
conductor damage is completed.  Use only U.L. approved cable lubricants when
necessary.  Do not use mechanical means to pull conductors No. 8 or smaller.

2. In general, conductors shall be the same size from the last protective device to the load.
3. Wiring systems shall be properly grounded and continuously polarized throughout,

following the color-coding specified.  Connect branch circuit wiring at panelboards, as
required, in order to provide a "balanced" three-phase load on feeders.

4. Provide insulated green ground conductor in each branch circuit.
5. All feeder connections shall be made to bus and other equipment using solderless,

pressure type terminal lugs.
6. Branch circuits connected to a 20A circuit breaker shall be sized as indicated except for

lengths exceeding 75 feet (2286 cm)  For circuits longer than 75 ft. to 100 feet (3048 cm)
utilize No. 10 AWG conductors (line, neutral and ground) and for circuits from 100 ft. to
150 feet (4572 cm) utilize No. 8 AWG (line, neutral and ground) unless otherwise
indicated.  Conduit size shall be modified in accordance with the NEC.

7. For splices and taps, No. 10 AWG and smaller, use solderless "twist on" connectors
having spiral steel spring and insulated with a vinyl cap and skirt.

8. For splices and taps, No. 8 and larger, use insulated solderless set screw AL/CU or
hydraulically compressed sleeve fittings suitable for the intended use.

9. Use cast connections for ground conductors.
10. Provide minimum 6 inch (152.4 mm). of spare/slack of each conductor in each junction or

pull box and termination.
11. Make all splices and connections in accessible boxes and cabinets only.
12. Cover uninsulated splices, joints, and free ends of conductor with rubber and friction tape

of PVC electrical tape.  Plastic insulating caps may serve as insulation.  Heat shrink
sleeves shall be acceptable for crimp type splices.

13. On termination at branch circuit outlets, leave a minimum of 8 inch (203.2 mm). free
conductor for installation of devices and fixtures.

14. Feeder conductors shall be continuous from point of origin to load termination without
splice.  If this is not practical, contact the Owner's Representative and receive written
approval for splicing prior to installation of feeder(s).  Where feeder conductors pass
through junction and pull boxes, bind and lace conductors of each feeder together.  For
parallel sets of conductors, match lengths of conductors as near equal as possible.

15. Branch circuit conductors installed in panelboards, and control conductors installed in
control cabinets and panels shall be neatly bound together using "Ty-Raps" or equal.

16. Lighting fixtures, detectors, etc., in mechanical equipment, boiler and pump rooms shall be
installed with exposed wiring after equipment, ductwork, piping, etc., are in place.  In
general, lighting shall be as located on the drawings; where conflicts exist, locate lights for
best distribution.

17. Provide cable/conductor vertical support in accordance with the NEC.
18. Manholes/Handholes:

a. All cables operating at 1,000 volts to ground and above shall be arc proofed using a
fire retardant arc proofing tape installed per manufacturer's instructions.
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b. Provide cable racks, and securely fasten all cables.  Support stanchions shall be
spaced 3 feet (91.44 cm) apart maximum.

c. Provide separation of conductors of different systems per NEC requirements.
d. Pitch all raceways toward the manhole/handhole.
e. Mortar and brick the throats of manholes/handholes to grade level.  Set cover rim to 1

inch (25.4 mm). above grass areas and flush with finished areas.  Waterproof throat
with elastic bituminous plastic cement coating.

G. Receptacles:
1. Ground opening shall be up for vertical installation and on the left for horizontal

installation.
H. Toggle Switches:

1. Switches shall be installed in accessible locations near room/space entryway(s).
2. Provide lighted handle switches in mechanical rooms, elevator pits, electric rooms, etc.
3. Switches shall have neutral pulled through the box even if not used.

I. Junction and Pull Boxes:
1. Install junction and pull boxes in readily accessible locations.  Access to boxes shall not

be blocked by equipment, piping, ducts and the like.  Provide all necessary junction or pull
boxes required due to field conditions and size as require by the National Electrical Code.

J. Equipment Mounting Heights:
1. Unless otherwise noted, mount devices and equipment at heights measured from finished

floor to device/equipment centerline as follows:

a.  Toggle switches (up
position "on") 46 inch (1168.4 mm).

b.  Wall lighting controls
(dimmer, digital switch, etc. 46 in.

c. 
Receptacle outlets (long
dimension vertical, ground"
pole farthest from floor)

18 inch (457.2 mm).

d.  Receptacle outlets above
counters

8 inch (203.2 mm). above
counters

e. 

Receptacle outlets, above
hot water or steam
baseboard heaters.  Do not
install receptacle outlets
above electric baseboard
heaters

30 inch (762 mm).

f. 
Receptacle outlets,
hazardous areas; also for
refrigerators

48 in.

g.  Receptacle outlets,
weatherproof, above-grade 24 inch (609.6 mm).

h.  Telephone outlets 18 in.

i.  Telephone outlets, wall
mounted 46 in.

j.  T.V. outlet 18 in.
k.  Fire alarm manual stations 46 in.

l. 

Fire alarm combination
audio/visual and standalone
visual device (entire strobe
lens at heights indicated)

80 inch (2032 mm). to
bottom of the notification
device

m.  Standalone fire alarm audio
device

90 inch (2286 mm). (min) to
96 inch (2438.4 mm). (max)
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n.  Distribution panelboards, to
top of backbox 72 inch (1828.8 mm).

o.  Terminal cabinets, control
cabinets, to top of backbox 72 in.

p. 
Disconnect switches, motor
starters, enclosed circuit
breakers.

48 in.

2. Where structural or other interferences prevent compliance with mounting heights listed
above, consult Owner's Representative for approval to change location before installation.

K. Hangers and Supports:
1. Provide steel angles, channels and other materials necessary for the proper support and

erection of motor starters, distribution panelboards, large disconnect switches, large circuit
breakers, pendant mounted lighting fixtures, etc.

2. Panelboards, disconnect switches, circuit breakers, cabinets, large pull boxes, adjustable
speed drives, cable support boxes and starters shall be secured to the building structure
and not supported from conduits.  Small panelboards, etc., as approved by Owner's
Representative, may be supported on walls.  Racks for support of conduits and heavy
electrical equipment shall be secured to building construction by substantial structural
supports.

L. Identification:
1. Provide engraved lamicoid identification nameplates on switchboards, main service

disconnects, transfer switches, motor control centers and on all panelboards using
designation shown in panelboard schedule.  Include voltage, phase, equipment served,
voltage source to panel or equipment.

2. Provide engraved lamicoid identification nameplates for each circuit breaker in the main
distribution panel listing the panelboard or equipment connected to each device.

3. Provide engraved lamicoid identification nameplates on all items of equipment including
individual circuit breaker enclosures and disconnect switches, listing the equipment
connected to the particular device provided under Specification Section 262000, including,
but not limited to:  starters, disconnect switches, adjustable speed drives, circuit breakers,
etc.  Include voltage, phase, equipment served, voltage source to panel or equipment.

4. Provide complete type written directory for each panelboard listing room number, function,
etc., for each circuit breaker.  Directory shall be placed in a plastic clear sleeve in the
interior of the panelboard door.

5. Identify junction and pullboxes for particular service and circuit such as power, emergency
power, lighting, fire alarm, telephone, interphone, public address, nurse call, etc. using
stencil lettering on cover.

6. Using adhesive backed printed tape label (white background, black lettering) all receptacle
and switch coverplates, power poles, etc. listing panel designation and circuit number.
 Tape shall be attached to inside of receptacle or switch coverplates.

M. Spare Parts:
1. Deliver to Owner and obtain receipt for spare parts including key switches, fuses, etc.

3.02 TESTS
A. Branch circuits shall be tested during installation for continuity and identification and shall pass

operational tests to determine that all circuits perform the function for which they are designed.
 For all feeder and exterior branch circuit wiring rated 600 volts or less, provide 1,000 volt
"Megger" insulation test prior to energizing feeders.  Use a 1,000-volt motor driven megger for
all tests.  Test voltage shall be applied until readings reach a constant value, and until three (3)
equal readings, each one (1) minute apart, are obtained.  Minimum megger reading shall be 45
megohms for feeder conductors.  Document test results and submit for approval prior to
energizing conductors.

END OF SECTION  26 05 01
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SECTION 26 05 26
GROUNDING

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.
1.02 DESCRIPTION

A. Provide grounding system equal to or exceeding the requirements of NEC and as indicated in
the contract documents.  Raceway system which includes metal conduit, wireways, pullboxes,
junction boxes, busway, wire ways, cable trays, enclosures, motor frames, etc., shall be made
to form a continuous, conducting permanent ground circuit of the lowest practical impedance to
enhance the safe conduction of ground fault currents and to prevent objectionable differences
in voltage between metal nonload current carrying parts of the electrical system.

B. Provide solid grounding of building structures and electrical and communications systems and
equipment.  It includes basic requirements for grounding for protection of life, equipment,
circuits and systems.  Types of grounding systems include the following:
1. Electrical Service and Transformer Grounding
2. Building Grounding
3. Equipment Room Ground Terminal Bar
4. Electrical Equipment Grounding
5. Surge Protection Device (SPD) Grounding
6. Telecommunications Grounding
7. Equipotential Grounding Systems
8. Underground Distribution Grounding

1.03 QUALITY ASSURANCE
A. All methods of construction, details of workmanship, that are not specifically described or

indicated in the contract documents, shall be subject to the control and approval of the Owner's
Representative.  Equipment and materials shall be of the quality and manufacture indicated in
their respective sections of the specifications.  The equipment specified is based upon the
acceptable manufacturers listed.  Equipment types, device ratings, dimensions. etc.,
correspond to the nomenclature dictated by those manufacturers.  Where "or equal" is stated,
equipment shall be equivalent in every way to that of the equipment specified and subject to
approval.  All equipment shall be tested at the factory.  Unless specified elsewhere, standard
factory inspection and operational tests will be acceptable.

B. Electrical Components, Devices and Accessories:  Listed and labeled as defined in the NEC by
Nationally Recognized Testing Laboratory (NRTL) and marked for intended use.

C. Comply with UL 467 for grounding and bonding materials and equipment.
1.04 REQUIREMENTS

A. Grounding conductors, bonding conductors, jumpers, grounded conductors, etc. shall be sized
in accordance with the NEC.

B. Equipment and materials shall be installed in accordance with the manufacturer's
recommendations.

C. Provide ground system coordinated with and in accordance with the utility company
requirements.

1.05 SUBMITTALS
A. Provide submittals for the following:

1. Ground rods and connectors.
2. Ground bars.
3. Building ground resistance test results.
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PART 2 - PRODUCTS
2.01 MATERIALS

A. Conductors:
1. Exposed grounding components such as bars, straps, cables, flexible jumpers, braids,

shunts, etc., shall be bare copper unless otherwise indicated.
2. Grounding conductors in raceway with 600V circuiting shall be insulated to match the

circuit conductors with green color.
3. Grounding conductors used with system voltage greater than 1000V shall be bare unless

otherwise indicated.
4. Grounding conductor size shall be as indicated or as required by the NEC whichever is

larger, stranded, soft drawn or soft annealed copper, unless otherwise indicated.  Sizing
shall take into account circuit voltage drop.

5. Acceptable Manufacturers:
a. Same make as for 600 volt conductors.

B. Ground Rods:
1. Provide solid copper or copper clad steel cylindrical rods, 3/4 in. minimum diameter and

minimum 10 ft. long with pointed end.  Provide units suitable for extension connection
when ground rods longer than 10 ft. are indicated.

2. Acceptable Manufacturers:
a. Copperweld
b. Erico
c. Burndy
d. Approved equal.

C. Connectors, Clamps and Terminals:
1. Mechanical connectors and clamps shall be made of copper alloy or silicon bronze.

 Solderless compression terminals shall be copper, long-barrel, NEMA two bolt.  Bolts and
washers (Belleville) shall be of comparable material or stainless steel.
a. Acceptable Manufacturers:

1) Burndy
2) Hubbell Anderson Corp.
3) Thomas & Betts
4) Approved equal

2. Exothermic Welds:
a. Provide exothermic welds designed for size and type of intended cable, rods,

structure, etc.  Solder prohibited for connections, except for medium and high voltage
cable metallic tape shields (utilize mechanical and solder).

b. Acceptable Manufacturers:
1) Erico "Cadweld"
2) Burndy "ThermOweld"
3) Approved equal

3. Pipe Clamp:
a. Pipe clamp for bonding to pipe type electrode (water pipe, etc.) shall be a suitably

sized copper alloy clamp.
b. Acceptable Manufacturers:

1) Burndy GAR-BU
2) O-Z Gedney Type CG
3) Burndy "Durium"
4) AFL Global "Everdur"
5) Approved equal

4. Flexible Strap:
a. Flexible grounding straps shall be of braided high conductivity copper with two hole

connector.  Strap shall have equal to or greater than ampacity of the system it is
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bonding to.  Strap shall provide flexibility in all directions when installed properly.
b. Acceptable Manufacturers:

1) Burndy
2) OZ Gedney
3) Approved equal

5. Electrostatic Floor Bonding:
a. Listed grounding kit for bonding ESD carpet, vinyl, rubber and epoxy floor coverings

and coatings to ground with the following components:
1) 1 in. wide copper grounding tape.
2) Heavy gauge stainless steel ground termination plates with double sided

conductive tape and 20 in. long lead wire with a #10 terminal ring at the end.
3) Acceptable Manufacturers:

(a) Ground Zero Electrostatics Inc. "Zerostat" Floor Termination and Grounding
Kits.

D. Ground Bars
1. Provide ground bars where indicated.  Ground bars shall be:

a. 98% conductive copper, minimum.
b. 4 in. x 1/4 in. thick minimum with length as indicated with minimum 36 in. for electric

room/MDF and all other minimum of 24 in.
c. Standard NEMA bolt hole patterns with maximum quantity of lug locations.  Spacing

of 1-1/8 in. apart.
2. Bar shall be mounted to an accessible wall location with galvanized steel hardware and

2000V rated insulators.  Mounting shall be suitable for full complement of cabling.
3. Unit shall conform to EIA/TIA standards.
4. Acceptable Manufacturers:

a. Erico
b. Newton Instrument
c. Burndy
d. Harger

PART 3 - EXECUTION
3.01 INSTALLATION

A. Grounding Conductors:
1. Provide grounding conductor(s) with all power circuits.  Conductor shall be sized as

indicated or as required by the NEC as a minimum and shall be terminated on the
equipment, device, enclosure, etc. grounding terminal.
a. Conductor size shall be for the entire length unless approved by the Engineer where

oversized for voltage drop.
2. Conductors above grade to ground electrodes (water piping, structural column, etc.) and

to equipment (service entrance, ground bars, ground halos, etc.) shall be installed in
metallic conduit with ends bonded to the conduit.

3. Grounding conductors shall be installed to have a minimum radius of 3 in.
4. Grounding conductors in a raceway system shall be terminated/bonded to each box,

cabinet, enclosure, etc. through which it passes or terminates.
5. Grounding conductors routed with underground circuits shall be bonded to each ground

electrode and metallic cable support system within the raceway system including pull and
access locations.

6. Stranded conductors penetrating vapor barriers, foundations, slab on grade and water
stop membranes shall have the interstitial spaces between strands filled with solder 4 in.
beyond the membrane each side.  The conductor shall be sealed to the membrane with a
manufacturer approved method.

B. Raceway Systems:
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1. All metal supports, cable trays, messenger cables, frames, sleeves, brackets, braces, etc.
for the raceway system, panels, switches, boxes, starters controls, etc., which are not
rigidly secured to and in contact with the raceway system, or which are subject to vibration
and loosening, shall be bonded to the raceway system.

2. Termination of rigid conduit at all boxes, cabinets, and enclosures shall be made up tightly
with a double locknut arrangement and a bushing, bushings being of the insulated type.
 Utilize grounding bushings as specified elsewhere in these specifications.

3. Conduit which runs to or from boxes, cabinets, or enclosures having concentric or
eccentric knockouts which partially perforate the metal around the conduit and hence
impair the continuity of system ground circuits shall be provided with bonding jumpers
connected between a grounding type bushing/locknut on the conduit and a ground bus or
stud inside the box, cabinet, or enclosure and attached thereto.

4. Conduit expansion joints and telescoping sections of metal raceways shall be provided
with bonding jumpers sized in accordance with the NEC.

C. Ground Rods:
1. Ground rods shall be driven vertically the full length plus 24 in., minimum.
2. Ground rods shall be located in virgin soil or loamy compacted soil.
3. Provide one (1), minimum, ground rod inspection test well for each ground rod/electrode

system or as indicated.
D. Connectors Clamps and Terminals:

1. Connectors utilized above grade in dry accessible locations shall be mechanical or
exothermic type.

2. Connectors in damp locations, below grade or if not indicated shall be exothermic type.
3. Clean the area near the connecting surfaces prior to any connection to ensure effective

contact.  Cleaning shall be to the bare metal.  Wire brush area if needed to remove rust
scale paint, dirt, etc. to expose bare metal.

4. Exothermic connections shall be installed in accordance with the manufacturer's
recommendations and tested with heavy blow of a five pound sledge.

E. Flexible Strap:
1. Flexible straps shall be used when bonding vibrating/moveable equipment, with expansion

fittings and where recommended by the manufacturer.
2. Sufficient slack shall be provided to compensate for the anticipated vibration, movement

and expansion.
F. Ground Grid:

1. Provide a ground electrode grid consisting of a minimum of three (3) 10 ft. ground rods
arranged in a delta configuration with a minimum spacing of 20 ft. apart and connected
together.

2. Connecting conductors shall be bare #4/0 AWG minimum, buried a minimum of 24 in.
below grade.

3. Connect the ground grid to the building electric service and to the main ground bar.
G. Secondary Electrical Systems:

1. The neutral (grounded) conductor of each low voltage, single and/or polyphase system or
distribution system, except special isolated double insulated systems, shall be solidly
connected to ground at the transformer neutral bushing, or at the main secondary
switchgear to the system ground, and shall be sized for current carrying capacity, not to
be less than as required by the NEC.  Ground connection shall be to the building
grounding system, building steel, building water service, building concrete reinforcement
and as indicated.

2. Provide equipment grounding conductor, green colored insulation, with phase conductors,
to primary side of all transformers rated 600 volts or less circuited to the enclosure and
secondary neutral bushing, to all electrical utilization and distribution equipment; insulation
shall be same type as phase conductors.  Transformer enclosures shall be bonded to the
primary and secondary circuit grounding conductor.
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3. Equipment grounding conductors shall extend from the point of termination back to the
ground bus of the source panelboard, switchboard, transformer, or switchgear.

H. Equipment Grounding:
1. Surge Protection Device (SPD) Ground Conductor Installations:  Extend SPD dissipation

ground conductors to local equipment ground bus and to common grounding electrode
conductors.  Size conductors per SPD manufacturer recommendations and the NEC.

2. Towers and Antennas:
a. Ground Ring:  Buried at least 30 in. below grade and at least 24 in. from the base of

the tower or mounting.
b. Bond each tower base and metallic frame of a dish to the ground ring, buried at least

18 in. below grade.
c. Bond the ground ring and antenna grounds to the equipment room TMGB or TGB,

buried at least 30 in. below grade.
d. Bond metallic fences within 6 ft. of towers and antennas to the ground ring, buried at

least 18 in. below grade.
e. Special Requirements for Roof-Mounted Towers:

1) Roof Ring:  Meet requirements for the ground ring except, the conductors shall
comply with requirements in Section 264113 "Lightning Protection".

2) Bond tower base footings steel, the TGB in the equipment room and antenna
support guys to the roof ring.

f. Waveguides and Coaxial Cable:
1) Bond cable shields at the point of entry into the building to the TGB and to the

cable entrance plate, using No. 2 AWG bonding conductors.
2) Bond coaxial cable surge arrester to the ground or roof ring using bonding

conductor size recommended by surge arrester manufacturer.
I. Communications Rooms:

1. For each building communications room or closet provide one (1) wall mounted ground
bar bonded to the main building ground bar or electrical service ground with insulated #2/0
AWG conductor.

2. Local cable trays, equipment racks, etc. shall be bonded to the ground bar with insulated
#6AWG minimum.

J. Generators with Three Pole Transfer Switch(es):
1. Generator neutrals are not to be bonded to ground at the generator.
2. Generator neutral shall be connected to the secondary electrical distribution system

neutral conductor or bus.  Connection shall be made at the transfer switch neutral lug.
3. Generator frames shall be bonded to the ground system with a conductor sized in

accordance with the NEC.
K. Grounding and Bonding for Piping:

1. Metal Water Service Pipe:  Install insulated copper grounding conductors in conduit from
building's main service equipment or grounding bus to main metal water service entrances
to building.  Connect grounding conductors to main metal water service pipes using a
bolted clamp connector or by bolting a lug-type connector to a pipe flange using one of the
lug bolts of the flange.  Where a dielectric main water fitting is installed, connect grounding
conductor on street side of fitting.  Bond metal grounding conductor or sleeve to conductor
at each end.

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water
meters.  Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff
valve.

L. Power Company Requirements:
1. Provide ground conductor from service entrance equipment to meter panel, sized per

utility company requirements.
2. One size 3/4 in. diameter by 10 ft. ground rod and size #6 circuitry at riser pole.
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3. Meet power company requirements.
M. Underground Distribution:

1. Manholes and Handholes:  Provide a driven ground rod through opening in the
floor/bottom with 4 in. exposed.  If necessary due to the site conditions, install the ground
rod prior to manhole/handhole installation and provide a #1/0AWG bare conductor from
the ground rod with an exothermic connection in the manhole/handhole.  Seal the opening
with waterproof nonshrinking grout.

2. Bond exposed parts within manhole/handhole such as inserts, pulling rings, cable racks,
ladders and cable shields to the ground rod with #2AWG bare conductor minimum.
 Conductors shall be neatly installed around the perimeter of the unit and support 3 ft. on
center with non-corrosive support and hardware.

3.02 GROUND TERMINAL BUS INSTALLATION
A. Install ground terminal bar in rooms where shown on the drawings.  Mount bar 18 in. above

finished floor by anchors and bolts using 1-1/2 in. long insulated spacer between bar and wall.
 Use a minimum of two (2) supports 18 in. on center.  Connect all grounding electrode system
conductors, system enclosure ground bus, and other indicated electrode systems to the
terminal bar.

B. Label grounding conductors terminated to bus for equipment, location, electrode, etc served.
3.03 TELECOMMUNICATIONS SIGNAL GROUNDING SYSTEM INSTALLATION

A. Install a complete telecommunications grounding electrode system with room grounding buses,
grounding electrodes and interconnecting cables per ANSI/EIA/TIA-607A.

B. Bond metallic telecommunications pathways (e.g. conduit, sleeves, cable trays, fire-rated
assemblies, etc.) to ground.  Use structural steel where available.  When a bonding conductor
is installed in metallic conduit, the bonding conductor must be bonded to the conduit at both
ends.

C. All exterior/underground terminals shall be made with exothermic welds or compression
connectors.

D. Signal and Communication Equipment:  For telephone, alarm, voice and data and other
communication equipment, provide #4 AWG minimum insulated grounding conductor in
raceway from grounding electrode system to each service location, terminal cabinet, wiring
closet and central equipment location.
1. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

3.04 TESTS
A. Test the building ground system before backfilling to ensure continuity and determine system

resistance value.
B. Testing procedure shall be a fall of potential type with a moving auxiliary electrode in

accordance with IEEE Standard 142 and reviewed/approved by the Engineer.  Sufficient test
points shall be taken for accurate resistance value.

C. Make resistance measurements in dry weather, no earlier than 48 hours after rainfall.  Provide
tabulated test results indicating distance between rods and resistance readings on a plotted
graph.

D. Test each ground electrode system separately prior to connection to the system or main
building ground bar.  Test each system ground electrode system a second time after backfilling
has occurred and all final connections (building steel, water service, etc.) have been made.

E. Soil type, date, time, meter manufacturer/model number, person performing the test, test
witnesses and most recent rainfall shall be noted in test submittal.

END OF SECTION  26 05 26
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SECTION 26 05 27
GROUNDING AND BONDING FOR BUILDING STRUCTURE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground rod electrodes.
E. Ground enhancement material.

1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2022.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding

and bonding system components.
C. Shop Drawings:

1. Indicate proposed arrangement for signal reference grids. Include locations of items to be
bonded and methods of connection.

D. Project Record Documents:  Record actual locations of grounding electrode system
components and connections.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING FOR BUILDING STRUCTURE

A. (26.0527.00) Building grounding grid system.
B. (26.0527.01) Building grounding grid system minimum 1/0 bare AWG stranded copper ground

wiring.
C. (26.0527.02) Building grounding grid system 5/8" diameter copper ground rod at 50' intervals

maximum.
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D. (26.0527.03) Building grounding grid system exothermic weld connection
E. (26.0527.04) Building grounding grid system approved bonding strap / jumper exothermically

welded to building steel as shown.
2.02 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Ground Ring:
a. Provide a ground ring encircling the building or structure consisting of bare copper

conductor not less than 2 AWG in direct contact with earth, installed at a depth of not
less than 30 inches (750 mm).

b. Where location is not indicated, locate ground ring conductor at least 24 inches (600
mm) outside building perimeter foundation.

c. Provide ground enhancement material around conductor where indicated.
d. Provide connection from ground ring conductor to:

1) Perimeter columns of metal building frame.
2) Ground rod electrodes located as indicated.

3. Ground Rod Electrode(s):
a. Provide single electrode unless otherwise indicated or required.
b. Space electrodes not less than 50 feet (15.25 m) from each other and any other

ground electrode.
c. Where location is not indicated, locate electrode(s) at least 2 feet outside building

perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

4. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.

2.03 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.
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2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use exothermic welded connections  for accessible
connections.

4. Manufacturers - Exothermic Welded Connections:
a. Burndy LLC:  www.burndy.com/#sle.
b. Cadweld, a brand of Erico International Corporation:  www.erico.com/#sle.
c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC:

 www.thermoweld.com/#sle.
D. Ground Rod Electrodes:

1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  5/8 inch (16 mm) diameter by 10 feet (3.0 m) length, unless otherwise indicated.

E. Ground Enhancement Material:
1. Description:  Factory-mixed conductive material designed for permanent and

maintenance-free improvement of grounding effectiveness by lowering resistivity.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with all applicable codes.
F. Bond new ground grid to existing ground grid.

3.03 BUILDING GROUNDING SYSTEM
A. All work shall, as a minimum, be performed in strict accordance with Article 250 of the National

Electric Code, latest edition.
B. Grounding Grid:
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1. Furnish and install an embedded ground loop around the entire building perimeter with
connections to perimeter ground rods.  Footing reinforcing bars and building structural
steel to form a grounding grid.  The ground loop shall be a minimu of 1/0 AWG bare,
stranded copper wire located 1' - 6" outside of the building foundation and a minimum of 2'
- 0" below finished grade.

C. Resistance Requirements:
1. The grounding grid shall establish a resistance of less than or equal to 10 ohms to ground.

 Resistant level shall be consistent throughout the building grounding system.  The
Electrical Contractor shall perform any and all necessary modifications to the grounding
system as might be necessary to achieve the required 10 ohms maximum resistance to
ground and shall, without exceptions, provide the results of the all earth resistance
measurements tests to owner and agents.

D. Ground Grid Components:
1. Provide a 10' - 0" (minimum length) by 5/8" copper plated steel ground rod, driven at 50' -

0" intervals along the ground loop, with the top of the rod at the same depth as the ground
loop.  At 250' - 0", lengthen the ground rod to reach grade level and provide a heavy duty
testing well load rated to meet AASHTO "Standard Specification for Highway Bridges"
(Latest Edition)) for H-20 load rating.
a. Connections between the ground loop and ground rods shall be by exothermic welds

without exception.  Mechanical connectors are prohibited.
2. Provide a minimum 1/0 AWG bare, stranded copper wire from the ground loop to the

lowest level of footing reinforcing bars at maximum 100' - 0" intervals around the perimeter
of the building.
a. Connections between the ground loop and reinforcing steel shall be by exothermic

welds without exception.  Mechanical connectors are prohibited.
3. Structural ground conductors shall be installed at every other building perimeter column

and shall be 1/0 AWG Bare, stranded copper wire installed in 1 inch galvanized rigid steel
conduit with grounding bushings where conductors penetrate the foundation and / or
finished slab.
a. Structural grounding conductors shall be, without exception, by exothermic welds to

the web of the steel columns at points located 1' - 6" above the finished floor.
 Mechanical connectors are prohibited.

E. Testing:
1. Note:  Depending upon the results of the earth resistivity tests described below, the

contractor might need to increase the minimum ground rod lengths to 20' - 0" to achieve
the required resistance.

2. Pre-Installation testing:
a. Prior to the installation of the grounding grid, the contractor shall obtain earth

resistivity tests on the project site in close horizontal and vertical proximity to the
location of the future loop.  Earth resistivity testing shall not be performed within five
(5) days after a rainfall.

b. The Earth Resistivity Test shall be performed using the "Wenner 4 - Point" method,
and shall be conducted using a Dranetz brand, Model 4160 or Model 4500 Ground
Resistance Testing Device.  Measurements shall be obtained at 10' - 0" and 20' - 0"
probe spacing.  Provide, without exception, written test reports to owner before
proceeding with the installation of the loop.

3. Post-Installation Testing:
a. Upon completion of the ground loop, connections to footing reinforcing bars and

ground rods, backfilling and compaction of the site and prior to placement of any
pavement sub-base material or landscaping topsoil; the contractor shall perform earth
resistivity tests employing the "Fall of Potential Method".  Ground resistance testing
shall not be performed with five (5) days after a rainfall.  Results of the earth resitivity
tests shall be provided to owner.
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3.04 FIELD QUALITY CONTROL
A. Perform ground electrode resistance tests under normally dry conditions. Precipitation within

the previous 48 hours does not constitute normally dry conditions.
B. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
END OF SECTION  26 05 27
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SECTION 26 20 00
ELECTRIC DISTRIBUTION

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. IEEE 1584 - IEEE Guide for Performing Arc-Flash Hazard Calculations; 2018, with Errata
(2019).

B. NETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment
And Systems; 2025.

C. NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.
D. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.

1.02 DESCRIPTION
A. Provide electric distribution equipment as indicated on the Contract Documents and as

specified herein.
1.03 QUALITY ASSURANCE

A. All methods of construction, details of workmanship, that are not specifically described or
indicated in the contract documents, shall be subject to the control and approval of the Owner's
Representative.  Equipment and materials shall be of the quality and manufacture indicated in
their respective sections of the specifications.  The equipment specified is based upon the
acceptable manufacturers listed.  Equipment types, device ratings, dimensions, etc.,
correspond to the nomenclature dictated by those manufacturers.  Where "or equal" is stated,
equipment shall be equivalent in every way to that of the equipment specified and subject to
approval.  All equipment shall be tested at the factory.  Unless specified elsewhere, standard
factory inspection and operational tests will be acceptable.

B. Installation shall be in accordance with NFPA-70 (National Electrical Code), National Electrical
Safety Code (NESC), state codes, local codes, and requirements of authority having
jurisdiction.

C. Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published ANSI, NEMA, UL and IEEE Standards.

1.04 SUBMITTALS
A. Submit the following product data/information:

1. Manufacturer and equipment type.
2. Standard catalog information sheet.
3. Detailed shop drawings indicating plan, elevation, end and isometric views.  Top and

bottom conduit areas shall be clearly shown and dimensioned on the drawings.
4. Single-line diagram.
5. Complete Bill of Materials.
6. All relevant ratings including, but not limited to, voltage, current, interrupting and

withstand.
7. Overcurrent Device Information. Model number, available settings, setting ranges,

capabilities, etc.
8. Submit available and final settings, programming and adjustments.

B. Submit product data and information for the following equipment, materials, products, etc.:
1. Distribution and Branch Circuit Panelboards
2. Circuit Breakers
3. Switches.
4. Surge Protective Devices
5. Fuses

C. Test Reports
1. Submit type written test report for all testing indicated herein.
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1.05 WARRANTY
A. Provide full system warranty (labor, travel, equipment, etc.) in accordance with Division 1 and a

minimum of one (1) year from acceptance.
PART 2 – PRODUCTS
2.01 DISTRIBUTION PANELBOARD

A. Provide distribution panelboards as indicated in the “Panelboard Schedule” and as located on
the drawings.  Panelboards shall be equipped with quick make/quick break thermal magnetic,
molded case circuit breakers as scheduled.  Shall be NRTL listed for use as service entrance
equipment where used at the service entrance.

B. Panelboard bussing and lugs shall be copper. Provide full sized neutral equipped with full
capacity bonding strap for service entrance applications and mount electrically isolated from
enclosure. Provide neutral bus rated 200 percent of phase bus where indicated on drawings,
connectors shall be sized for double sized or parallel conductors. Provide grounding bus in
each panelboard, securely bonded to the box.  Panelboard bus structure, main lugs, and main
breaker shall have current ratings as indicated.  Such ratings shall be established by heat rise
tests with maximum hot spot temperature on any connector or bus bar not to exceed 50C rise
above ambient.

C. Circuit breakers shall be equipped with individually insulated, braced and protected connectors.
 Large permanent, individual circuit numbers shall be affixed to each breaker in a uniform
position.  Tripped indication shall be clearly shown by the breaker handle taking a position
between “ON” and “OFF”.  Provisions for additional breakers shall be such that no additional
connectors will be required to add breakers.

D. Each panelboard, as a complete unit shall have a short circuit rating equal to or greater than
the rating shown on the Panelboard Schedule.  All panelboards shall be fully rated.  “Series
Ratings” are NOT acceptable.  The use of series rating of panelboards for short circuit rating is
not acceptable.

E. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel to be
as specified in UL Standard 50 for cabinets.  The size of wiring gutters shall be in accordance
with UL Standard 67.  Cabinets shall be equipped with locks and all locks shall be keyed alike.
 End walls shall be removable.  Fronts shall be of code gauge, full-finished steel with rust-
inhibiting primer and baked enamel finish.

F. The panelboard interior assembly shall be dead front with panelboard front removed.
 Panelboard front shall be door in door construction with full length piano-hinge.  Main lugs or
main breakers shall be barriered on five (5) sides.  The end of the bus structure opposite the
mains shall be barriered.

G. Panelboards shall be UL listed for use intended.
H. Ratings shall be as indicated in the contract documents.
I. Manufacturers:  Subject to compliance with contract documents, the following manufacturers

are acceptable:
1. Square D “I-Line” - Design Make
2. Eaton Corporation “PRL3”
3. ABB ReliaGear “10ext”
4. Siemens

2.02 BRANCH CIRCUIT PANELBOARD (208Y/120 VOLT):
A. Provide branch circuit panelboard as indicated in the “Panelboard Schedule” and as located on

the drawings.  Panelboards shall be equipped with quick make/quick break thermal-magnetic,
molded case circuit breakers as scheduled.

B. Panelboard bussing and lugs shall be copper.  Provide full sized neutral equipped with full
capacity bonding strap for service entrance applications and mount electrically isolated from
enclosure. Provide neutral bus rated 200 percent of phase bus where indicated on drawings
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with connectors shall be sized for double sized or parallel conductors. Provide grounding bus in
each panelboard, securely bonded to the box.  Panelboard bus structure and main lugs or main
circuit breaker shall have current ratings as indicated.  Such ratings shall be established by
heat rise tests, conducted in accordance with UL Standard 67.

C. Provisions for additional circuit breakers shall be such that field addition of connectors or
mounting hardware will not be required to add circuit breakers to the panelboard.  Bus
connections shall be bolt-on.

D. Each panelboard, as a complete unit, shall have a short circuit current rating equal to or greater
than the rating shown on the Panelboard Schedule or on the plans.  All panelboards shall be
fully rated.  “Series Ratings” are NOT acceptable.  Reducing breaker ratings on the basis of
series rating is not acceptable.

E. The panelboard bus assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of
steel to be specified in UL Standard 50 cabinets.  Wiring gutter space shall be in accordance
with UL Standard 67 for panelboards.  Each front shall include a door and have a flush,
stainless steel, cylinder type lock with catch and spring-loaded door pull.  All panelboard locks
shall be keyed alike.  Doors shall be mounted by completely concealed steel hinges.  A circuit
directory frame and card with a clear plastic covering shall be provided on the inside of the
door.  Fronts shall be of code gauge, full-finished steel with rust inhibiting iron phosphate sealer
and baked enamel finish.  Minimum box width shall be 20 in.  Provide door-in-door construction.

F. Panelboards with main circuit breaker shall have inherent and listed coordination of the main
and branch circuit breakers.

G. Ratings shall be as indicted on the Panelboard Schedule.
H. Manufacturers:  Subject to compliance with Contract Documents, the following manufacturers

are acceptable:
1. 208Y/120 Volt:

a. Square D “NQ” - Design Make
b. Eaton Corporation “PRL1”
c. ABB ReliaGear “RQ”
d. Siemens

2.03 CIRCUIT BREAKERS
A. Circuit breakers shall be molded case constructed using glass reinforced insulating material.

Current carrying components shall be completely isolated from the handle and the accessory
mounting area.

B. Circuit breakers shall have a toggle operating mechanism with common tripping of all poles
which provides quick-make, quick-break contact action. The circuit-breaker handle shall be over
center, be trip free, and reside in a tripped position between on and off to provide local trip
indication. Circuit-breaker escutcheon shall be clearly marked on and off in addition to providing
international I/O markings. Equip circuit breaker with a push-to-trip button, located on the face
of the circuit breaker to mechanically operate the circuit-breaker tripping mechanism for
maintenance and testing purposes. Single pole 15 and 20 ampere circuit breakers shall be UL
listed as “Switching Breakers” at 120V ac or 277 V ac and carry the SWD marking. Lugs shall
be mechanical, rated for 60/75° AL/Cu.

C. Thermal Magnetic Circuit Breakers:  Inverse time current element for low level overloads and
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit
breaker frame sizes 250A and larger.

D. Adjustable, Instantaneous Trip Circuit Breakers – Magnetic trip element with front mounted,
field adjustable trip setting.

E. Electronic Trip Circuit Breakers (400A frame and above): 100% rated, RMS sensing, field
replaceable rating plug or electronic trip, and front field adjustable settings for long time, long
time delay, short time, short time delay, and instantaneous trip as indicated.
1. Square D Micrologic trip unit - Design Make.
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2. Eaton Corporation Optim 550 trip units for circuit breakers 400 – 1600 amp frame or RMS
610 trip units for 2000 amp frame to 6000 amp frame.

3. ABB Spectra RMS or MicroVersa trip unit.
4. Siemens Sentron Sensitrip III trip unit.

F. Handle Padlocking Device: Fixed attachment, for locking circuit breaker in on or off position.
G. Ground-Fault Circuit Interrupter (GFCI) circuit breakers shall be quick-make, quick-break,

thermal-magnetic, Class A, 6 milliampere ground fault sensing and trip indicating, and multipole
breakers shall have common trip.  The ground fault circuit breakers shall not occupy any more
space than a standard breaker of the same number of poles.

H. Ground Fault Equipment Protector (GFEP) circuit breakers shall be utilized for electric heating
equipment and where indicated.  These shall be quick-make, quick-break, thermal-magnetic,
Class B, 30 milliampere ground fault sensing and trip indicating, and multipole breakers shall
have common trip.  The ground fault circuit breakers shall not occupy any more space than a
standard breaker of the same number of poles.

I. Listed combination of coordinated circuit breakers shall be verified by the equipment
manufacturer utilizing published data sheets.  Confirmation listings shall be submitted.

J. Ratings shall be as indicated in the Contract Documents.
K. Enclosed circuit breakers shall be molded case, thermal-magnetic type, ratings as noted, with

overcenter, trip-free, toggle-type operating mechanism, quick make/quick break action and
positive handle indication.  Multiple pole breakers shall be common trip type.  Each circuit
breaker shall have a permanent trip unit containing individual thermal and magnetic trip
elements in each phase.  Provide provisions for padlocking in the “off” position.  Breakers shall
be calibrated for operation in an ambient temperature of 40C and shall be suitable for
mounting and operating in any position.  Breakers shall have removable lugs, UL listed for
copper and aluminum conductors.  Breakers shall be installed in NEMA 1 general purpose,
surface enclosures, unless otherwise noted.
1. Manufacturers:  Subject to compliance with Contract Documents, the following

manufacturers are acceptable:
a. Square D
b. Eaton Corporation
c. ABB
d. Siemens

2.04 SWITCHES
A. Disconnect (Safety) Switches

1. Shall be heavy-duty type three-pole, with “Quick Make/Quick Break” operating handle
mechanically interlocked with the cover, horsepower and voltage rated to match
equipment served.  Where indicated switches shall be provided with dual-element, time
delay, rejection type fuses.  Switches shall be installed in NEMA 1 for indoor use, NEMA 4
for outdoor use.  Provide provisions for padlocking in the “off” position.  Provide neutral
bar in single phase or three phase, four wire circuits, and ground bar in all switches.
 Provide auxiliary contacts where called for.

2. All disconnects connected downstream of ASD’s shall have a normally open and normally
closed auxiliary contacts which shall be wired to the ASD to indicate disconnect is open.

3. Manufacturers:  Subject to compliance with Contract Documents, the following
manufacturers are acceptable:
a. Square D
b. Eaton Corporation
c. ABB
d. Siemens
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2.05 FUSES
A. All fuses rated 600 volts and below shall be rejection type dual-element, time-delay type.

 Provide two (2) complete sets of fuses for all fusible devices.  Deliver spare fuses to the Owner
and obtain receipt.

B. Manufacturers:
1. Fuses 600 Amperes and Below:  Type RK5, Bussman Type FRS-R (600 volts), Bussman

Type FRN-R (300 volts) or equivalent.
2. Fuses Rated Above 600 Amperes:  Type L, Bussman Type KRP-C or equivalent.

2.06 SURGE PROTECTIVE DEVICE:
A. Device shall be rated for location as shown on drawings.
B. Seven Mode Protection:  Line-to-neutral (three), line-to-ground (three) and neutral-to-ground.
C. Provide test report from a recognized independent testing laboratory verifying the Surge

Protective Devices (SPD) can survive published surge current rating on both a per mode and
per phase basis.  ANSI/UL 1449, latest edition.

D. Surge Current Capacity – The minimum total surge current tested with the ANSI/IEEE C42.41,
20 kA-8/20 microsecond waveform that the device is capable of withstanding shall be as shown
in the following table:

Application

Peak

Surge Current

Per Phase

Nominal Discharge Current – In

Per Mode

a.  Type 1 – Before Service Entrance 250 kA 20 kA

E. Unit shall comply with ANSI/UL-1449, latest edition.  Voltage Protection Rating (VPR) per Mode
must not exceed the following for Type 1 SPD:
1. 208Y/120, L-N 700 volts, L-G 700 volts, N-G 800 volts, L-L 1000 volts.

F. UL-1283 bi-directional high frequency noise attenuation for electric line noise shall be 50 dB at
10 kHz-100 MHz.

G. Short Circuit Current Rating:  200 KAIC.
H. Indication system:

1. A green/red LED indicator for each phase.
2. Flashing trouble light.
3. Shall alarm open circuit damage, thermal conditions and overcurrent.

I. Transient surge counter.
a. Provide dry contact for remote monitoring.

J. Integrated model.
K. Manufacturers:

1. Square D
2. Eaton Corporation.
3. L.E.A./Dynatech.
4. Vertiv
5. Current Technology.

2.07 SHORT CIRCUIT PROTECTION, COORDINATION AND ARC FLASH STUDY
A. The contractor shall provide an electrical power systems study as described below and

submitted for approval prior to final equipment submission.  Submit documents/drawings of
complete short circuit, coordination and arc flash study for the electric distribution system for
this project including the service entrance to all branch circuit panelboards and branch circuits
50A and over.  Documents shall be prepared by a licensed Professional Engineer in New York
State with at least 5 years’ experience in similar studies, using the most current software
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version of SKM Power Tools or Easy Power.  Study documentation shall include:
1. Software used to prepare study with a description of the software philosophy.
2. Quantities, ratings and characteristics of all system components.
3. Impedance data for each piece of equipment.
4. Calculation methods and tabulations.
5. One-line diagrams and impedance diagrams.
6. Service entrance characteristics (available short circuit, X/R ratio, voltage, etc).
7. Available short circuit at each node in the system with associated required equipment

ratings.
8. Coordination verification with equipment settings and time current graphs.
9. Arc flash energy level at each piece of equipment with adhesive labels.
10. Conclusions and recommendations.

B. Short Circuit Current:
1. Perform short circuit current calculations to determine the available short circuit current at

each piece of distribution equipment.
2. Calculations shall take into account the following:

a. Available utility short circuit current.
b. System impedances (transformers, conductors, etc.).
c. Conduit types.
d. Motor contribution for motors.

C. Coordination:
1. Electrical distribution system shall be fully coordinated from the service entrance to branch

circuit over current protection.
2. Emergency electric distribution system shall be fully coordinated from the service entrance

to the branch circuit over current protection.
3. The coordination shall meet the current edition of ANSI/IEEE Standard 242 -

Recommended Practice for Protection and Coordination of Industrial and Commercial
Power Systems.  The study shall indicate that this standard was used as the basis for the
study.

4. Field settings, adjustments and minor modifications necessary for conformance with the
recommendations shall be accomplished without additional expense to Owner. Provide
documentation that all applicable over current protective devices have the recommended
settings and have been suitably calibrated.

5. Coordination graphs shall indicate coordination proposed for systems indicated on log-log
graph forms.  Coordination graphs shall include:
a. Complete descriptive titles.
b. Graph for all over current devices.
c. Thermal damage curves (conductors, transformers, etc.), available short circuit

current limits, rated current levels and over current protective device operation bands.
 Over current protective device operation bands shall be for the recommended
settings.

d. Indication that applicable devices are inherently selectively coordinated with
associated back up list from the manufacturer.

e. Listing of all project over current devices with manufacturer and model number.
f. Recommended settings for all adjustable over current protective devices.

6. Equipment design discrepancies and proposed corrective modifications if required shall be
submitted with studies with variations clearly note.

D. Arc Flash:
1. Arc flash evaluation shall be provided to determine the arc flash energy at each piece of

distribution equipment.  Calculation shall be in accordance with IEEE 1584 and NFPA
70E.

2. Two separate arc flash energy levels shall be calculated and displayed on separate labels
in locations that an arc flash energy reduction maintenance switch is utilized to indicate
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the energy with and without the switch engaged.
3. Arc flash calculations shall utilize finalized and approved over current protective device

settings.
4. Arc Flash labels shall be furnished and installed on the appropriate equipment after the

Short Circuit, Coordination and Arc Flash Study has been completed and approved.
 Layout and information on the label shall be approved by the engineer of record.

E. Once competed and approved, provide the Owner and Engineer an electronic copy of the full
calculations, inputs and outputs.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Receive, inspect, handle, store, and install equipment as per NEMA published bulletins.
B. Visually inspect physical and mechanical conditions, anchorage, alignment, and grounding.

Verify the equipment is clean and perform specific inspections and tests recommended by the
manufacturer.

C. Secure covers to enclosures and tighten all bolts to manufacturer recommended torques to
reduce noise generation. Remove shipping bolts, blocking and wedges.

D. Construct concrete bases and anchor floor mounted equipment according to manufacturer's
written instructions. Concrete base shall be 4 inch nominal thickness and extend 3 inches on all
sides, with 6" x 6", #6 reinforcing wire mesh centered and doweled into floor. Coordinate size
and location of concrete bases with actual equipment provided. Cast anchor bolts inserts into
bases. Concrete, reinforcement, and framework requirements are specified with concrete.
Locate base to provide adequate clearances for proper ventilation.

E. Tighten electrical connectors and terminals according to manufacturer's published torque
tightening values.

F. Ground equipment per the NEC and Section 260526.
G. Panelboards:

1. Mount top of trim 90 inches above finished floor unless otherwise noted. In ADA
accessible locations, mount top of trim 48 inches above finished floor.

2. Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box. Securely
mount to the building structure (not wall surface material, finishes, etc.) utilizing 3/8"
minimum bolts/washers/nuts with quantity suitable for the building structure and in
accordance with the manufacturer's recommendations.  Distribution panelboards if not
mounted to a concrete wall shall additionally have a galvanized steel channel base to
support it from the floor with horizontal members around the perimeter and vertical a
minimum of 18" on center.

3. Install overcurrent protective devices, surge protection devices, and instrumentation. Set
field-adjustable switches and circuit breaker trip settings.

4. Install filler plates in unused spaces.
5. For recessed panelboards, stub four (4) 1-inch empty conduits from panelboard into

accessible ceiling space or space designated to be ceiling space in the future. Stub four
(1) 1-inch empty conduits into raised floor space or below slab to floor below not on grade.

6. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
7. Provide insulated protective cover over threaded bolts/studs within the panelboard.
8. Provide lugs/terminations suitable for the indicated conductor size.  Where conductors

have been oversized for voltage drop and where approved by the Engineer it shall be
allowed to reduce the conductor size using hydraulically crimped splice in a box next to
the distribution equipment to allow for standard lug termination.

H. Molded Case Circuit Breakers:
1. Visually inspect that equipment nameplate data are as described in the specifications and

shown on the drawings. Inspect physical and mechanical condition, and anchorage,
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alignment, grounding, and clearances.
2. Verify that the unit is clean and operate the breaker to ensure smooth operation. Inspect

bolted connections for high resistance using a low resistance ohmmeter or by calibrated
torque-wrench method in accordance with manufacturer's published data.

3. Inspect operating mechanism, contacts, and chutes in unsealed units.
4. Provide pad lockable branch circuit breaker device to hold circuit breaker in the closed

position, but not prevent overcurrent protection, for all branch circuits serving fire alarm
controls panels, emergency lighting and life safety branch circuits.

I. Disconnect (Safety) Switches:
1. Provide wiring, conduit and connections between ASD and disconnect auxiliary switch to

ASD.
J. Fuses:

1. Examine fuses before installation. Reject fuses that are moisture or physically damaged.
Examine holders to received fuses for compliance with installation tolerances and other
conditions affecting performance. Examine utilization equipment nameplates and
installation instructions. Install fuses of sizes and with characteristics appropriate for each
piece of equipment. Arrange fuses so rating information is readable without removing
fuse.

K. Surge Protection Devices:
1. Provide overcurrent protection device and disconnect for installation of SPD in accordance

with UL 1449 and manufacturer's written instructions.
2. Install leads between disconnects and SPDs short, straight, twisted, and in accordance

with manufacturer's written instructions. Do not splice or extend leads and do not bond
neutral and ground. Use crimped connectors and splices only - wire nuts are not
acceptable.

3.02 FIELD QUALITY CONTROL
A. Switchboards and Panelboards:

1. Test insulation resistance for each bus, component, connecting supply, feeder, and
control circuit. Test continuity of each circuit.

2. Perform each visual and mechanical inspection and electrical test stated in NETA ATS.
Certify compliance with test parameters.

3. Correct multifunctioning units on site where possible, and retest to demonstrate
compliance; otherwise replace with new units and retest.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

B. Molded Case Circuit Breakers (Electronic Trip):
1. Breakers shall be tested with secondary current injection utilizing a minimum of three (3)

different points on each of the phase and one for ground fault overcurrent curves.  Phase
test points shall be at instantaneous, short time and long time portions of the curve.
a. The tested points shall be plotted on the TCC curves utilizing the final settings with

the coordination study.  Each breaker shall be tested to prove proper operation at the
specific settings.

C. Surge Protection Devices:
1. Do not perform insulation resistance tests of the distribution equipment wiring equipment

with SPDs installed. Disconnect SPDs before conducting insulation resistance tests;
reconnect them immediately after testing is over. Energize SPDs after power system has
been energized, stabilized, and tested.

3.03 IDENTIFICATION
A. Identify all items of equipment as described in Section 260501.  Identification shall be provided

for panelboards, motor starters, disconnect switches, enclosed circuit breakers, surge
suppression devices, control panels, etc.
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B. Panelboards shall have a label indicating name/tag ID, feeder source, conductor color
convention and for service entrance locations the available short circuit current.

C. Provide a permanent label on service equipment containing the following information:
1. Nominal system voltage.
2. Available fault current at the service overcurrent protective device.
3. The clearing time of service overcurrent protective device based on the available fault

current at the service equipment.
4. The date the label was applied.

3.04 ELECTRICAL LOAD TEST
A. Conduct a load test prior to request for final payment and comply with the following:

1. Energize maximum normal light and power load for a period of two hours when scheduled.
2. Record voltage at service and at each panel.
3. Measure current in each phase of all feeders.
4. Adjust transformer taps as directed by engineer after review of report.
5. Provide and install all necessary metering equipment.
6. Owner's Representative or Site Representative shall witness the test.
7. Before final acceptance specified test shall be completed to the satisfaction of the Owner's

Representative who shall be sole judge of the acceptability of such tests and who may
direct the performance of such additional tests as deemed necessary in order to
determine the acceptability of the systems, equipment, material and workmanship.
a. Additional tests required by the Owner's Representative shall be provided at no

additional cost.  Protective equipment shall be actuated in a manner that clearly
demonstrated their workability and operation.

3.05 CLEANING
A. At the completion of the project, while equipment is de-energized, it shall be thoroughly cleaned

to a shipped condition using methods in accordance with the manufacturer's recommendations.
 Utilize vacuum for cleaning and not compressed gas.

3.06 SPARE PARTS
A. Deliver loose equipment to the Owner and obtain receipt for fuses, keys to panelboards, etc.

END OF SECTION  26 20 00
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SECTION 26 27 13
ELECTRIC SERVICE

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.02 DESCRIPTION
A. Provide labor, materials, equipment and services for the complete installation of an electric

service and related Work required in these Contract Documents.  The Utility Company is
Central Hudson Gas and Electric.

1.03 UTILITY COMPANY
A. Include all utility company fees and charges for service as part of contract.

1.04 QUALITY ASSURANCE
A. All methods of construction, details of workmanship, that are not specifically described or

indicated in the contract documents, shall be subject to the control and approval of the Owner's
Representative.  Equipment and materials shall be of the quality and manufacture indicated in
their respective sections of the specifications.  The equipment specified is based upon the
acceptable manufacturers listed.  Equipment types, device ratings, dimensions, etc.,
correspond to the nomenclature dictated by those manufacturers.  All equipment shall be tested
at the factory.  Standard factory inspection and operational tests will be acceptable.

B. Installation shall be accordance with utility requirements NFPA 70 (National Electrical Code),
National Electrical Safety Code (NESC), state codes, local codes, and requirements of authority
having jurisdiction.

C. Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published ANSI, NEMA and IEEE Standards.

1.05 SUBMITTALS
A. All items of equipment and accessories including the following:

1. Underground ductbank materials.
2. Billing Instrument transformer enclosure.

B. Send three copies of submittals to the Utility Company for review before sending submittals to
Engineers.  Include one (1) Utility Company approved copy with submittal drawings for review.

1.06 SERVICE CHARACTERISTICS
A. Secondary Service:

1. Low Voltage:  208/120 grounded, wye, three phase, four wire, 60 Hz.
2. Source:

a. Utility Company pole mount transformer, for underground service.
1.07 UTILIZATION VOLTAGES

A. Building power system shall be a nominal 208/120volt, three phase, four wire, solidly grounded,
60 Hz system.

1.08 UTILITY COMPANY COORDINATION
A. Coordinate entire electric service with Utility Company.
B. Do not interrupt electric system until approved in writing, coordinated so outages occur at

Project Site convenience.
C. Coordinate switching requirements with utility company, as approved in writing by the Owner.
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PART 2 - PRODUCTS
2.01 UNDERGROUND SERVICE DUCTBANK

A. Refer to Section 260501.
2.02 UTILITY COMPANY METERING ACCOMMODATION

A. Verify all requirements with Utility Company before proceeding.
B. Utility Company shall furnish all billing instrument CT and PT transformers.
C. Provide code gauge metal cabinet, as approved by Utility Company, to house billing instrument

transformers.
D. Provide Meter Backboard:

1. Use 3/4 in. x 5 ply marine grade plywood.
2. Paint front and back of plywood with two (2) coats of exterior gray paint.
3. Size as required by utility company.

PART 3 - EXECUTION
3.01 UTILITY COMPANY METERING ACCOMMODATION

A. Verify all installation requirements with utility company before proceeding.
B. Install meter backboard.  Space board from wall when located on outside wall.  Provide

required clearances.
C. Mount CT cabinet where called for and as directed by the Utility Company.
D. Install instrument current and potential transformers in cabinet.
E. Provide 1-1/2 in. rigid galvanized steel conduit from the instrument transformer location to the

meter backboard.
F. Install all test devices furnished by the Utility Company.
G. Utility Company shall provide all Utility Company metering instruments.  Install all meter sockets

as required.
H. Provide wiring from meter instrument to metering transformers as directed by Utility Company.
I. Provide grounding, connections and miscellaneous materials required.

3.02 INSTALLATION AT RISER POLE
A. Terminate at existing riser pole.
B. Stub conduit at position directed by Utility Company.
C. Provide hot dipped galvanized steel rigid conduit at riser.
D. Stub active conduit to height directed by Utility Company and cap.
E. Stub spare conduit 1 ft. above grade and cap waterproof with threaded cap.
F. Strap conduit to pole every 4 ft.
G. Place service lateral cable with cable length sufficient to extend 3 ft. above utility company

secondary rack.  Tape end of cable.  Utility Company will form drip leg and make connections
to lateral.

H. Ground as directed by Utility Company.
END OF SECTION  26 27 13
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SECTION 26 32 13
POWER GENERATION - GENERATOR, AUTOMATIC TRANSFER SWITCH AND ACCESSORIES

PART 1 - GENERAL
1.01 WORK INCLUDED

A. Provide labor, materials, equipment and services for the complete installation of emergency
generator system, automatic transfer switch and related work required in these Contract
Documents.

1.02 REFERENCE STANDARDS
A. ANSI C12.20 - American National Standard for Electricity Meters - 0.1, 0.2, and 0.5 Accuracy

Classes; 2022.
B. NFPA 37 - Standard for the Installation and Use of Stationary Combustion Engines and Gas

Turbines; 2024, with Amendment.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 110 - Standard for Emergency and Standby Power Systems; 2025.
E. UL 1008 - Transfer Switch Equipment; Current Edition, Including All Revisions.
F. UL 2200 - Stationary Engine Generator Assemblies; Current Edition, Including All Revisions.

1.03 QUALITY ASSURANCE
A. All methods of construction, details of workmanship that are not specifically described or

indicated in the contract documents, shall be subject to the control and approval of the Owner's
Representative.  Equipment and materials shall be of the quality and manufacture indicated in
their respective sections of the specifications.  The equipment specified is based upon the
acceptable manufacturers listed.  Equipment types, device ratings, dimensions, etc. correspond
to the nomenclature dictated by those manufacturers.  All equipment shall be tested at the
factory.  Unless specified elsewhere, standard factory inspection and operational tests will be
acceptable.

B. Installation shall be accordance with NFPA 37 (Installation and Use of Stationary Combustible
Engines), NFPA 70 (National Electrical Code), NFPA 110 (Standard for Emergency and
Standby Power Systems), National Electrical Safety Code (NESC), state codes, local codes,
and requirements of authority having jurisdiction.

C. Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published ANSI, NEMA, UL and IEEE Standards.  If skintight
enclosure is used, the equipment shall be listed for UL 2200.

D. System emissions shall meet or exceed the EPA and Code of Federal Regulations 40CFR.
1.04 SUBMITTALS

A. Submit shop drawings only for manufacturers named.  Submission of other manufacturers will
be rejected unless the terms of equivalents and substitutions stated in the General Provisions
are followed.

B. Submit shop drawings on equipment and accessories to include the following:
1. Engine-generator set, including engine, alternator, circuit protection, fuel consumption,

exhaust flow/temperature, noise (dBA), performance ratings (kW, starting kVA, pf, voltage,
etc.), thermal ratings, heat generation.

2. Engine controls, including starting controls, governor, etc.
3. Generator instrumentation, voltage regulator, insulation class, etc.
4. Catalog cuts, bill of materials, descriptive data, spare parts list for specified equipment.
5. Mounting arrangement, floor plans, elevations, overall dimensions including accessories,

foundation, bedrail, and/or bolts, power and control conduit entrance space.
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6. Weatherproof enclosure: dimensions, elevation, plan, attenuation, cooling, accessories,
etc.

7. Batteries, mounting rack, accessories.
8. Gas regulator.
9. Automatic transfer switch and accessories.
10. Remote annunciator panel.
11. Wiring diagrams of all equipment, external and internal connections and interconnections.
12. Emergency shutdown switch.
13. Factory tests and field supervision reports as called for.

C. Composite Instruction Books shall include as a minimum the following:
1. Instructions covering overall equipment.
2. Instructions covering all major and serviceable components, and accessories.
3. Recommended spare parts with current prices.
4. Complete renewal parts information.
5. Quantities of oil/coolant/etc.
6. Instructions, both individually and collectively, shall adequately describe receipt, handling,

care, inspection, installation, operation, and maintenance of equipment.
7. Instruction books shall be used for equipment installation, and submitted prior to project

closeout.
8. Factory trained maintenance provider contact information.
9. System error code (alarms, faults, etc.) list with descriptions.

1.05 STANDARDS AND TESTS
A. Equipment covered by these specifications shall be designed, manufactured, assembled, and

tested in accordance with the latest revisions of all applicable published ANSI, NEMA, and
IEEE Standards, the requirements of NEC, NFPA 37, NFPA 110, UL 1008 and UL 2200
Standards.  State and local requirements.

B. Furnish submittals of field test reports covering field tests and inspections performed and
conducted by manufacturer's representative.

1.06 FIELD SUPERVISION
A. Submittal shall state that adequate local (within 75 mile (120.7 kilometer) radius of project

locations) field supervision and service, by competent qualified representative of the
manufacturer, who is regularly engaged in working on this type of equipment, will be available
at any time.

B. Submittal shall state address of nearest vendor's place of business, telephone number and
name of person to contact for field service.

C. Provide field supervision/service at no additional cost to cover inspection, test, and start-up of
this equipment.

D. Submittal shall state the amount of field supervision/service recommended by vendor to cover
critical points of installation, inspection, test, and start-up.

E. Provide proposal for a yearly maintenance agreement for time beyond the warranty period.
F. The above data shall be included with submittals.

1.07 RIGGING
A. Provide rigging to unload, move, transport, set in place, erect, etc.

1.08 WARRANTY
A. Provide a warranty for the specified equipment to be free from defects in materials and

workmanship, whether functional or nonfunctional, replace or repair without cost, defects which,
with normal usage, appear within one (1) year of project closeout.
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1.09 TRAINING
A. Provide verbal and written training to facility appointed personnel in the proper and safe

manner of operating equipment.
B. Training shall be at a time convenient for the Owner, not during system start up/testing and be

a minimum of 4 hours or as needed for the Owner personnel to understand the system
operation and maintenance.

1.10 DESCRIPTION OF SYSTEM OPERATION
A. Provide Engine-Generator System to meet the following functions:

1. Arrange system for automatic starting upon failure of normal source voltage.
2. Provide programmable one-second time delay, field adjustable from 0 to 9999 seconds.

 Delay time between normal source failure and engine starting.
3. Initiate engine starting cycle from transfer switch auxiliary dry contact.
4. Transfer loads from normal source power to emergency source when engine-generator

reaches 90% of its rated voltage.
5. Retransfer emergency loads from emergency generator to normal source ten (10) minutes

after normal source has reached 90% or more of normal voltage.  Control shall be field
programmable from 0 to 9999 seconds.

6. Retransfer emergency loads from emergency generator to normal source instantaneously
when normal source has reached 90% or more of normal voltage, if emergency generator
has failed while supplying load.

7. Run engine for a period of ten (10) minutes after retransfer of emergency loads to normal
source.  Engine-generator will then shut down, automatically resetting and leaving all
controls ready for the next emergency start condition.  Period shall be programmable from
0 to 9999 seconds.

8. Use integral automatic transfer switch time clock to automatically exercise engine once
each every four weeks for 0.5 hours.  Time clock contacts shall simulate loss of normal
voltage; start engine, and shut engine down after fifteen minutes of operation.  The load
shall not transfer to the emergency source during the exercise time.  Provide a selector
switch to permit cycling engine-generator under load or no-load conditions.

9. Shall shutdown upon activation of remote emergency shutdown button.
PART 2 - PRODUCTS
2.01 ENGINE-GENERATOR SET

A. General:  The system shall meet the following parameters.
1. 208Y/120 volts, 12 lead, three phase, four wire, connected, 60 Hz.
2. 175 kW stand-by rating at 0.8 power factor.  Upsized 200kW alternator.
3. Minimum motor starting kVA rating shall be 361, based on 30% instantaneous voltage dip.
4. Suitable for ambient conditions:

a. Ambient Temperature:  -25C to 40°C.
b. Altitude:  380ft above sea level.

5. Maximum of 154.4 inch (3921.76 mm). L x 54 inch (1371.6 mm). W x 93.3 inch (2369.82
mm). H (with silencer).

6. 7-11 inch (279.4 mm). WC of utility natural gas pressure.
7. Maximum allowable combustion exhaust back pressure of 0.75 inch (19.05 mm). Hg.
8. Combustion exhaust temperature shall not exceed 1350°F and 1270 CFM.
9. System fuel consumption shall not exceed 2400 CFH.

B. Engine - Gaseous Fuel:
1. Single fuel carburetion for natural gas.
2. Minimum six cylinder, four stroke cycle, 1800 rpm.
3. Stand-by rating shall be adequate to provide maximum kW output of generator under full

load and motor starting kVA requirements.  The engine generator set shall be capable of
picking up 100% of nameplate kW, after adjusting for site conditions (altitude,
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temperature), in one step with the engine generator set at operating temperature, in
accordance with NFPA 110.  A resistive load bank (1.0 pf) shall be acceptable for meeting
the load requirements.

4. To include carburetor, secondary gas regulator (sized for 1.5 full load flow), electric
solenoid shutoff valve, strainer (fuel filter), gas shutoff cock.

5. Provide primary gas regulator if required by characteristics of local utility gas supply.
6. Full pressure lubrication system with positive displacement, mechanical, full pressure gear

type oil pump, full flow oil filters with replaceable filter element, equipped with spring-
loaded bypass valve as an insurance against stoppage of lubricating oil in the event filter
becomes clogged; water-cooled oil cooler and thermostat.

7. One or more oil or dry type air cleaners of sufficient capacity to protect engine working
parts from dust and dirt.

8. Water cooled with unit mounted, closed loop type radiator, belt-driven pusher fan,
centrifugal water circulating pump, thermostat temperature control, liquid-cooled exhaust
manifolds suitable for unit full load operation and 50°C ambient condition.  Provide radiator
with duct connection flange.  Rotating parts shall be protected against accidental contact.
 Low coolant level sensor alarm and shutdown.

9. Provide 50/50 solution of propylene glycol for engine closed loop cooling system.
10. Provide thermostatically controlled water jacket heater suitable for the intended location

and wiring, rated for 120 volt, single phase operation. Unit shall be sized to maintain unit
temperature for optimum starting conditions.  Provide circuit for this from a normal power
source.

11. Electronic governor shall provide automatic engine-generator set frequency regulation
adjustable from isochronous 0% droop.  Governors using external throttle linkages are not
acceptable.

12. Battery starting system per manufacturer's recommendations.  Voltage shall be suitable
for the needed starting capability, batteries and voltage drop.

13. Engine mounted battery charging alternator (belt driven), 35 ampere minimum, and solid-
state voltage regulator.  Higher charging current unit shall be provided as recommended
by the manufacturer.  Battery charging time shall not exceed24 hour for a full recharge.

14. An electric starter capable of three complete cranking cycles without overheating, before
overcrank shutdown.  Shall comply with NFPA 110.

C. Generator/Alternator:
1. Synchronous, four pole, compatible with unit rpm, revolving field, fireproof construction.

Brushless, permanent magnet exciter with solid state voltage regulator.
2. Insulation rating of alternator shall, at a minimum, meet requirements of NEMA Class H

construction to comply with NEMA standard MG1-22.40 and 16.40.  Temperature rise of
rotor and stator shall be limited to Class F (155°C or 105°C maximum temperature rise of
winding, measured by resistance method, at 40°C ambient) for standby rating.

3. Insulation rating of alternator shall, at a minimum, meet requirements of NEMA Class H
180°C construction to comply with NEMA standard MG1.  Temperature rise of rotor and
stator shall be limited to 150°C maximum temperature rise of winding, measured by
resistance method, at 40°C ambient) for standby rating.

4. Voltage regulation within 1% plus or minus of rated voltage for any constant load from no
load to full load.

5. Frequency regulation shall be isosynchronous from steady state no load to steady state
rated load.  Speed variations for constant loads from no load to rated load shall not
exceed ±0.25% of rated speed, with constant ambient and operating temperature.

6. Provide plus or minus 5% voltage adjustment.
7. Total harmonic distortion (THD) shall not exceed 5% of rated voltage and no single

harmonic shall exceed 3% of rated voltage.
8. Telephone influence Factor; TIF shall be less than 50 per NEMA MG1-22-43.
9. Terminal voltage re-established to within 2% of rated voltage within four seconds following

any sudden change in load between no load and full load or between full load and no load.
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10. Sealed, permanently lubricated ball bearings.
11. Direct or beltdriven generator cooling blower.
12. Provide fixed field connections to AC output leads in extra large terminal box with

removable cover.
13. Provide adequate wiring space for conduits.  Power cables shall exit the bottom of the

generator.
14. Exciter shall be brushless, permanent magnet type.

D. Generator Auxiliary Equipment:
1. Provide generator output circuit breaker(s) as indicated, three pole, common trip, shunt

trip, thermal magnetic type, to completely protect the generator from overloads; frame size
and trip rating as called for.  Provide solid state trip unit and 100% rating for circuit
breakers 250A and above with long time, short time and instantaneous adjustable
settings.

2. Outdoor weather-protective housing with exhaust muffler installed and located within the
housing.  The housing shall have hinged access doors for all maintenance and control
locations.  All doors shall be lockable.  All sheet metal shall be primed for corrosion
protection and finish painted with the manufacturer's standard color.  All hardware (hinges,
screws, bolts, door operator, etc.) to be stainless steel.  Input and output air dampers with
controlled damper motorized actuators shall be spring open and held closed when not in
use.  Unit sound attenuation shall limit the noise level to 75 dB at 23 feet (701.04 cm)
 Provide concrete pad as detail on the drawings.  Generator unit shall be UL 2200 labeled
with enclosure installed.

3. Battery Heater:  Provide pad type battery heater suitable for intended location.  Provide
circuit for this from a normal power source.

E. Acceptable Manufactures:
1. Generac (Design Make)
2. Caterpillar
3. Cummins, Inc.
4. MTU/Detroit Diesel
5. Kohler

2.02 MICROPROCESSOR ENGINE-GENERATOR SET CONTROL
A. The control shall have automatic remote start capability.  Starting cycle shall be initiated by

auxiliary contact in automatic transfer switch.  A panel mounted switch shall stop the engine in
the STOP position, start and run the engine in the RUN position, and allow the engine to start
and run by closing a remote contact, and stop by opening the remote contact when in the
REMOTE or AUTOMATIC position.

B. Automatic start circuit shall be supervised at the generator.  Upon short, ground or other
malfunction of the start circuit a trouble condition shall indicate at the generator controller and
remote annunciator and the generator shall automatically start.

C. The control shall include a cycle cranking function.  The cranking cycle, nonadjustable, shall
consist of an automatic crank period of approximately 15 seconds duration followed by a rest
period or approximately 15 seconds duration.  Cranking shall cease upon engine starting and
running.
1. Two (2) means of cranking termination shall be provided, one as a backup to the other.

 Failure to start after three cranking cycles (75 seconds) shall shutdown and lockout the
engine, and visually indicate an overcrank shutdown on the panel.

D. The control shall shut down and lock out the engine upon: failing to start after the specified time
(over crank), overspeed, low lubricating oil pressure, high engine temperature, or operation of a
remote manual stop station.  Provide audible alarm and visual indication of the particular
contact that operated, and reset pushbutton.  Provide common fault contacts, wired to terminal
board for remote alarm indication.
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E. The generator control system shall be a fully integrated microprocessor based control system
for standby emergency engine generators meeting all requirements of NFPA 110 level 1.

F. The generator control system shall enable remote diagnostics and building management
integration of all generator functions.  The generator controller shall provide integrated and
digital control over all generator functions including:  engine protection, alternator protection,
speed governing, voltage regulation and all related generator operations.

G. Communications shall be supported with building automation through Modbus, Ethernet or
Building Management System protocol without network cards.

H. Circuit boards shall be sealed/encapsulated and potted where beneficial for vibration and
moisture.

I. Diagnostic capabilities should include time-stamped event and alarm logs, ability to capture
selectable operational parameters during events, simultaneous monitoring of all input or output
parameters, and 0.2 msec data logging capabilities.

J. In addition to standard NFPA 110 alarms, the application loads should also be protected
through instantaneous and steady state protective settings on system voltage, frequency, and
power levels.

K. The control system shall provide pre-wired a minimum of six owner customizable digital outputs
and communications support with RS232, RS485, or an optional modem.

L. System inputs/outputs shall be software configurable providing full access to all alarm, event,
data logging, and shutdown functionality.

M. The control panel shall be a NEMA 12 enclosure and include a digital display for all user
pertinent unit parameters including: engine and alternator operating conditions; oil pressure and
optional oil temperature; coolant temperature and level alarm; fuel level (where applicable);
engine speed; DC battery voltage; run time hours; generator voltages, amps, frequency,
kilowatts, and power factor; alarm status and current alarm(s) condition per NFPA 110 level 1.

N. Upon overload of generator capabilities, controller shall protect the alternator by shutting down
the generator and shunt trip the circuit breakers.

O. The control shall engine monitor indicator LEDs on the control panel; one red light for each of
the five shut downs (except the remote manual stop), and one yellow light each for the high
engine temperature and low engine oil pressure prealarms, and one green run light.  The
control panel monitor shall include; a flashing red light to indicate the generator set is not in
automatic start mode, a yellow light to indicate low coolant temperature, a yellow light to
indicate low fuel, a red light to indicated battery charger failure, and one red light for auxiliary
use (for a total of twelve).  A panel mounted switch shall reset the engine monitor and test the
lamps.  The engine-generator set starting battery(ies) shall power the monitor.  Operation of
shut down circuits shall be independent of indication and prealarm circuits.  Provide a low
coolant level shutdown, which shall be indicated as a high engine temperature fault.

P. Provide remote annunciator in Room indicated for engine-generator alarm function.  Alarm
functions for generator shall comply with NFPA 110 and as a minimum are as follows:
1. Visual signals for:  Battery charger AC supply failure, battery charger DC output failure,

engine-generator running.
2. Visual and audible signals for:  Overspeed, low lube oil pressure, high and low water

temperature, overcranking (failure to start), overload, over speed, on temporary power,
low fuel, low coolant level, generator supplying load, low battery voltage and charger
failure.

3. Provide all of the indications and audible alarms called for above.  Provide alarm silence
and lamp test switches.

2.03 BATTERIES
A. Provide batteries as follows:
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1. Sealed lead acid type, quantity and connections as recommended by the generator set
manufacturer.

2. Provide corrosion-resistant battery mounting rack, battery interconnecting cables and
terminals, etc.

3. Provide battery heating pad suitable for the intended location, 120 VAC and power
connection to maintain 10 second starting time.

2.04 AUTOMATIC TRANSFER SWITCH (ATS)
A. Description:

1. The automatic transfer switch shall consist of a power transfer switch and a
microprocessor based control module, interconnected to provide complete automatic
operation.  Double throw, mechanically and electrically interlocked.  All main contacts shall
be of silver composition.  The operating transfer time shall be a maximum of 1/2 of a
second.
a. Transfer switch shall be capable of manual transfer in order to meet the requirements

of UL 1008 and UL listing requirements as described UL's "Electrical Construction
Materials.".  Circuit breakers shall not be used as a switching means.

2. Operated by momentary energization of a single coil with mechanical latching in both
normal and emergency positions.

3. Operating voltage for transfer obtained from source to which load is to be transferred.
4. Three phase, four wire, three pole, solid neutral 208/120 volt normal and emergency

power source contacts.
5. Ampere rating as called for, rated for continuous duty.
6. Unit shall be service entrance rated with a main circuit breaker.
7. Provide magnetic blowout coils and arc barriers on each pole.
8. Provide voltage supervisory relays on each phase of both normal and emergency sources,

such that transfer and engine start is affected should any one phase of the three phase
supply be below 80% of normal voltage.

9. Three-cycle closing and withstand rating minimum 35,000A rms symmetrical amperes
without the use of current limiting fuses.

10. Manufacturer's standard mechanical type lugs suitable for aluminum or copper
conductors.  Provide lugs for each power cable, phase and neutral.  Cable size and
conductor type as called for.  Terminals front connected.

11. Provide pilot lights (LED's) as follows:
a. Green, indicating normal switch position.
b. Red, indicating emergency switch position.
c. Fuse for each light.

12. Provide the following accessory features:
a. Adjustable time delay before engine starting, field programmable from 0-9999

seconds.  Factory set at 1s.
b. Adjustable time delay on transfer to emergency, field programmable from 0-9999

seconds.  Factory set at 3s.
c. Adjustable time delay on retransfer to normal field programmable from 0-9999

seconds, factory set at 300 seconds.
d. After retransfer to normal, the engine generator set shall be allowed to run, unloaded,

for an additional 0-9999 seconds, factory set to 300 seconds.
e. Test switch, engine start and transfer.
f. Pushbutton to bypass time delay on retransfer back to "normal" position.
g. Engine start contact.
h. Time clock exerciser with transfer.  Retransfer shall be automatic at end of exercise

period.  Provide a bypass switch for manual exercise and a selector switch to permit
cycling engine-generator under load or no-load conditions.

i. Auxiliary contacts to indicate normal, emergency and neutral position, two form C for
each position.  No common wires for auxiliary contacts.  Bring wires to terminal block,
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suitably labeled.
j. A contact which closes when normal source fails for initiating engine starting, rated

min, 10A @ 32 VDC.
k. A contact which closes when unit is on emergency power and normal power returns

and is suitable for use.  Contact shall be wired to elevator controller.
l. Provide ground studs to enclosure for mechanical lugs for size #4/0 copper cables.
m. Provide any other accessories as may be required to achieve operation as described

in Article 1.9.
n. Provide minimum of 12 of spare fuses.
o. Provide NEMA 1 sheet metal enclosure for all mounting, front door hinged.
p. All time delay relays shall be field programmable and shall show the actual setting

time in minutes or seconds.
B. Acceptable Manufacturers:

1. ASCO.
2.05 AUTOMATIC TRANSFER/BY-PASS ISOLATION SWITCHES

A. The Automatic Transfer/By-Pass Isolation Switches shall comply with the following, in addition
to all provisions of the Automatic Transfer Switch Specification:
1. Furnish and install automatic transfer and bypass- solution switch system with number of

poles, amperage, voltage and withstand ratings as shown on the plans.
a. Each system shall be the product of one manufacturer and shall consist of two (2)

elements; an automatic transfer switch and a two-way bypass-isolation switch.  The
system shall be listed to the latest requirements of Underwriters Laboratories
Standard UL 1008 and rated for Total System Load.

B. An externally operable, two-way bypass-isolation switch shall provide manual bypass of the
load to either source and permit isolation of the automatic transfer switch from all source and
load power conductors.  Bypass and isolation shall be accomplished without the necessity of
opening enclosure doors, thus exposing the operator to live components.  All main contacts
shall be manually driven.  Arrangements utilizing electrically driven contacts are prohibited.

C. The permanently affixed, external, bypass handle shall provide three operating modes:
 "Bypass to Normal," "Automatic" and "Bypass to Emergency."  Bypass to the load carrying
source shall be affected without any interruption of power to the load (make before break
contacts).  The operating speed of the bypass contacts shall be the same as that of the
associated automatic transfer switch and shall be independent of the speed at which the
manual bypass handle is operated.  In the "Automatic" mode, the bypass contacts shall be out
of the power circuit so that they will not be required to carry fault currents to which the system
might be subjected.

D. The permanently affixed, external, isolation handle shall provide three (3) operation modes:
 "Closed," "Test," and "Open." The "Test" mode shall permit testing of the entire emergency
power systems and automatic transfer switch without any interruption of power to the load.  The
"Open" mode shall completely isolate the automatic transfer switch from all source and load
power conductors.  When in the "Open" mode it shall be possible to withdraw the automatic
transfer switch for inspection or maintenance in accordance with code requirements without
removal of power conductors.  When in the "Test" or "Open" modes the externally operated
bypass switch shall function as a manual transfer switch allowing transfer and retransfer of the
load between sources without load regenerating voltage feedback to the transfer switches.
 This transfer/retransfer operation shall comply with UL 1008.

E. The automatic transfer and bypass-isolation switch system shall be supplied in a common
enclosure.  The complete system shall be factory assembled and tested prior to shipment.
 Power interconnections shall be silver-plated copper bus bar.  The only field installed power
connections shall be at the service and load terminals of the bypass-isolation switch.  All control
interwiring shall be provided with disconnect plugs.

F. Unit shall be front accessible only.
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G. The external visual position indicator shall be provided to indicate bypass-isolation switch
position.  Pilot lights shall indicate availability of power sources and automatic transfer switch
position.  A prominent and detailed instruction plate shall be furnished.

H. Acceptable Manufacturer:
1. ASCO

2.06 POWER METER
A. For each transfer switch provide a factory installed unit mounted power meter with the following

parameters:
1. LCD or LED display.
2. Line voltage control power.
3. Voltage input with overcurrent protection and disconnecting means.
4. True RMS voltage and current measurement.
5. Metered parameters: Phase current, line voltage, phase voltage, frequency, power factor

per phase and three phase total, real power per phase and total, reactive power per phase
and total, apparent power per phase and total, total real energy, total reactive energy, total
apparent energy, voltage/current harmonics (% THD), user configured sliding window for
real, reactive and apparent power peak demand.  Sampling rate shall be 512 sample
points per cycle minimum.

6. Accuracy: Energy, and demand power: 0.2% in accordance with ANSI C12.20.
 Instrument current transformers shall be factory wired to shorting blocks to prevent open-
circuiting the current transformers under energized conditions. The meter shall also be
user programmable for current to any CT ratio.

7. Capable of metering up to 480 volts without external potential transformers. The meter
shall also be user programmable for voltage range to any PT ratio.

8. Communications: Modbus RTU, TC/IP, etc.
9. Acceptable Manufacturers:

a. Square D
b. Eaton
c. Shark

2.07 EMERGENCY OFF PUSH BUTTON
A. System shall have a maintained contact mushroom head push button with lockable protective

hinged cover.  Unit shall be a two pole double throw unit in a weather proof box/cover.
 Contacts shall be rated for 20A.  Provide circuiting in conduit from the push button to the
generator.

B. Push button shall shut down the generator operation until reset.
C. Locate the push button mounted on the exterior of the building for exterior generators and

outside the generator room for interior generators.
PART 3 - EXECUTION
3.01 INSTALLATION - GENERAL

A. General Requirements:
1. Completely coordinate installation, assure that elements of the system are compatible,

operational and correct.
2. Provide rigging to unload, move, and set/bolt in place engine-generator and ATS.  Provide

concrete pad as detailed on the drawings.
3. Provide miscellaneous bolts, washers, nuts, clips, lockwashers, small hardware, etc., of

durium or equal rust resistant material, to make installation complete.
4. Refer to "Grounding" section of specifications.
5. Install equipment plumb, level, and true.
6. Leave maximum space available in front, along side, etc., all items of equipment, to allow

easy access and servicing of serviceable components.  Meet NEC requirements.
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7. All floor mounted equipment shall have a 4" equipment pad with wire mesh reinforcement
and doweled into the floor unless otherwise indicated.

8. Exterior units shall be a minimum of 5' away from the building or structure.
3.02 WIRING

A. Install power and control wiring between engine-generator set, transfer switch, battery charger,
louvers, dampers, controls, coolers, batteries, day tank and all other various and related
equipment.

B. Comply with Manufacturer's Instruction Books.
C. Color code and identify control and power wires and cables as called for.
D. Provide copper, 600 volt insulation minimum, control wiring; do not splice.
E. Generator start circuit shall be 2 hour rated type CI cable in conduit.  This circuit shall be

supervised and provide an alarm at the generator controller, remote annunciator panel and all
other monitoring locations.  Where there are multiple automatic transfer switches the start
circuit shall homerun from each individual switch to the generator.

F. Provide "crimp-on" type terminal for control wire terminations, as called for.
G. Provide liquid-tight jacketed flexible conduit for all connections to engine, generator, and to day

tank.  All connections shall account for the anticipated vibration.
H. Provide green insulated grounding conductor in each conduit run.

3.03 PHASE IDENTIFICATION AND TESTING
A. Individual phase conductors shall be color coded as indicated in Section 260501 and the

normal and emergency systems shall match.
B. Conductor phase shall be verified prior to applying/installing phase color indication.
C. Prior to operational testing of the system test phase rotation to ensure normal and emergency

systems rotate in the same direction.  This test shall be performed at each transfer switch.
 Provide a test report as part of the overall system testing report to indicate the following:
1. Date of test.
2. Personnel performing the testing.
3. For each transfer switch indicate switch designation, phase orientation (A, B, C) and

rotation (clockwise, counter clockwise).
3.04 ENGINE - GENERATOR INSTALLATION

A. Install where indicated.  Refer to drawings for installation detains, pad details, etc.
B. Provide necessary anchor bolts at proper locations, place by templates if required, for proper

setting of engine-generator.
C. Manufacturer's Representative shall provide lube oil and anti-freeze for initial start-up.

 Electrical Contractor shall provide all fuel for start-up and testing and leave tank at the full level
upon completion.

D. Entire system shall be complete and operational and shall be test operated, including simulated
loss of normal power, all control devices shall be operated to test their function.

E. Determine exact requirements, verify locations, and comply with applicable regulations in
installing equipment.

F. Provide an emergency off push button outside the generator room for interior locations or on
the unit enclosure for exterior units.

G. Provide "NO SMOKING" sign on each side of the generator room or enclosure to be clearly
visible and in accordance with ANSI criteria.

H. Provide the services of the manufacturer's representative to check out the system and instruct
the Owner in the operation of the system.  Furnish written statement to the Owner's
Representative that the checkout and instruction service has been provided.  Include statement
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that system operates properly, as called for.  Submit statement as a submittal for review.
3.05 FUEL PIPING

A. Plumbing trade shall provide natural gas piping to engine-generator and make final connection.
B. Provide fuel filter, fuel solenoid valve, secondary regulator, gas shutoff cock, flexible fuel piping

and fuel piping diagram.
C. Coordinate fuel piping size with these items.

3.06 IDENTIFICATION
A. For installations that have a single grounding location (connected to the main service entrance)

provide signage indicating the following:  "WARNING - SHOCK HAZARD EXISTS IF
GROUNDING ELECTRODE OR BONDING JUMPER IN THE EQUIPMENT IS REMOVED
WHILE ALTERNATE SOURCE IS ENERGIZED."

3.07 ELECTRICAL LOAD TEST
A. Conduct a resistive load bank test to the full capacity of the generator for four hours after

completion of installation, but before connecting to the building system.  Record system
voltage, current, kW, pf, oil pressure and temperature every 15 minutes with the manufacturer
recommended values in the test report.  Upon successful completion of load bank test,
complete connections to building system and perform an operational test as outlined in "B"
below.

B. Conduct a full operational test of complete system prior to request for final payment and comply
with the following:
1. Start the generator by simulating a loss of utility power at each transfer switch.
2. Energize maximum emergency light and power load for a period of one hour when

scheduled.
3. Record voltage at generator and at each panel, using the same digital meter at each

location.
4. Measure current in each phase of all feeders, using the same digital meter at each

location.
5. Record the time from power loss to engine start and power transfer for each transfer unit.
6. Reconnect circuits in an effort to provide balanced (within 10%) load on all feeders.
7. Provide and install all necessary metering equipment.
8. Owner's Representative shall witness the test.
9. Provide complete test report with the following as a minimum:

a. Attendees
b. Time/date
c. Initial parameters
d. Time delay on start.
e. Cranking time until the generator starts.
f. Time to reach rated frequency and voltage.
g. Time for each automatic transfer switch to switch to emergency.
h. Engine/generator parameters - oil pressure, temperature, voltage, current, kW, power

factor, etc. for each 5 minutes.
i. Automatic transfer switch retransfer time.
j. Generator shut down time.
k. Owner sign off.

10. Before final acceptance, specified tests shall be completed to the satisfaction of the
Owner's Representative who shall be sole judge of the acceptability of such test and who
may direct the performance of such additional tests as deemed necessary in order to
determine the acceptability of the systems, equipment, material and workmanship.
 Additional tests required by the Owner's Representative shall be provided at no additional
cost.  Notify Engineer when load bank test is scheduled two (2) weeks prior to actual test.
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3.08 EQUIPMENT PROTECTION
A. Provide repair or replacement for all damage and defacement, whether functional or

nonfunctional, to all equipment from the time it is unloaded, during installation, and during
period of beneficial use, and until installation is accepted.

END OF SECTION  26 32 13
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SECTION 26 50 00
LIGHTING

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. IES LM-79 - Approved Method:  Optical and Electrical Measurements of Solid-State Lighting
Products; 2024.

B. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources; 2021.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. UL 1598 - Luminaires; Current Edition, Including All Revisions.
E. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,

Including All Revisions.
1.02 RELATED DOCUMENTS

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

1.03 DESCRIPTION
A. Provide interior and exterior lighting systems, including luminaires, hangers, supports, fittings,

wiring, connections and controls, as indicated in the Contract Documents for complete and
operational systems.  Luminaires, in general, have been specified for the particular type of
ceiling in which they are to be installed.  Verify the ceiling construction details and provide
luminaires suitable for the respective ceiling types and room finish schedule.

1.04 REFERENCES
A. The following standards, criteria, codes, etc. shall be followed in the manufacture and

installation of the lighting systems.
1. NFPA
2. NEC
3. IESNA
4. NEMA
5. ANSI
6. UL

1.05 QUALITY ASSURANCE
A. Luminaires shall be as specified in the "Luminaire Schedule".  Luminaire types, appearance,

characteristics, photometrics, finishes, etc., correspond to the specified manufacturer and
associated series or catalog number listed in the "Luminaire Schedule".  Products of other listed
acceptable manufacturers shall be equivalent in every way to that of the luminaire specified.
 The Engineer reserves the right to disapprove any luminaire type submitted which they feel is
not equal in quality, appearance or performance to the luminaire specified.

B. Manufacturer's luminaire series or catalog numbers listed in the "Luminaire Schedule" indicate
quality, type, and style, but may not cover required special design details.  Provide luminaires
having such special details as noted in the "Luminaire Schedule", as indicated by the specified
luminaire model number and as required for proper installation.

C. All luminaires shall be new and bear a Nationally Recognized Testing Laboratories (NRTL)
label for the service intended.

D. Luminaires shall be products of manufacturers regularly engaged in the manufacture of the
type of luminaires specified and shall be the manufacturer's latest standard design that
complies with specification requirements.
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E. Verify the availability of all luminaires proposed to be used in the execution of the work prior to
submitting same for approval.  The discontinuance of production of any luminaire after such
approval has been granted shall not relieve the Contractor from furnishing an approved
luminaire of comparable quality and design at no additional cost.

F. Photometric and operational data shall be provided only by qualified and certified organizations.
 Certification documentation shall be submitted with the luminaire information.

G. Should there be any difference between drawings and schedules, secure from
Architect/Engineer such information as necessary prior to providing proposal.  When finishes
are not definitely specified, they shall be as selected by the Architect and not be limited to
standard finishes.

H. Locations indicated for luminaires are approximate.  Field coordinate exact locations as near as
possible to the location indicated.  Coordinate with the Engineer for any major location
changes.

1.06 SUBMITTALS
A. Product Data: For each luminaire type, include in a single submittal, in order of luminaire

designation, the catalog "cut" sheet with complete manufacturer and model number.  Product
data should include the following:
1. Manufacturer and Catalog Number.
2. Features, accessories, materials and finishes.
3. Physical description and dimensions of luminaires.
4. Life, power input, output (lumens, distribution, CCT, and CRI) and energy-efficiency data.
5. Photometric data and adjustment factors based on laboratory tests (space to mounting

height ratio, coefficient of utilization complete values, IES distribution, candlepower
distribution by angle and luminaire efficiency). Format shall be in accordance with IES TM-
27.

6. Power, signal, and control wiring diagrams between luminaires and controllers.
7. Lens/Louver Type.
8. Driver with each type luminaire as applicable (type, sound rating, overload protection,

voltage, input/fixture wattage, ballast factor, power factor, etc.).
9. Integral battery inverters.
10. Emergency lighting units, including batteries and chargers.
11. Certification of IES LM-79, IES LM-80 and TM-21 testing for LED luminaires.  Luminaires

shall be tested in accordance with IES LM and TM standards.
12. Warranty.

B. Coordination Drawings: Provide coordination drawings in accordance with Section 260500.
 Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:
1. Luminaires.
2. Suspended ceiling components.
3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the plane

of the luminaires.
4. Structure members to which equipment and or luminaires will be attached.
5. Initial access modules for acoustical tile, including size and locations.
6. Items penetrating finished ceiling, including other luminaires, air outlets and inlets,

speakers, sprinklers, access panels, ceiling mounted projectors, etc.
7. Coordination of ceiling types and ceiling grids/structure to account for luminaire mounting

and space requirements and luminaire lengths.
C. Color Chips: Provide color chips of available finishes for luminaires upon request of

Architect/Engineer.
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1.07 DELIVERY, STORAGE AND HANDLING
A. Luminaires and equipment shall be delivered with NRTL and manufacturer's labels intact and

legible.  Broken, cracked and damaged materials and equipment shall be removed from the site
immediately and be replaced with new materials and equipment.  Luminaires and accessories
shall be stored in protected dry locations in their original unbroken package or container.
 Luminaires shall be protected from dust and dampness both before and after installation.
 Luminaires shall be protected from paint and cleaning solvents during all phases of
construction.

PART 2 - PRODUCTS
2.01 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated
class and division hazard by a NRTL.

C. UL Compliance: Comply with UL 1598 and UL 8750.
D. Recessed Luminaires: Comply with NEMA LE 4.

2.02 LIGHT-EMITTING DIODE (LED) LUMINAIRES
A. Luminaires shall be identical in construction features, options and appearance to the luminaries

specified in the Luminaire Schedule.  LED luminaires include white and RGBW systems as
indicated on the luminaire schedule.

B. Luminaires shall be provided with all cables, controllers, power supplies, drivers, connectors,
terminators and accessories required for a complete installation.  LED system shall utilize pulse
width modulation, non-linear scaling techniques and reverse polarity protection.

C. Provide dimming down to 10% as a minimum, or to percentage indicated or called for on the
drawings.  Unless otherwise indicated, the dimming control shall be a 0-10VDC signal

D. RGBW LED systems where indicated shall be capable of at least 8-bit control of red, green,
blue and white module.  RGBW LED system shall be capable of setting each module with a
unique and individual address.  Each address shall be controlled independently by DMX or
alternate method protocol.  All RGB LED fixtures shall undergo a minimum of eight-hour burn-in
testing during manufacturing.

E. LED luminaires shall be high brightness and binned for forward voltage, luminous flux and
wavelength.

F. LED luminaires shall be tested in accordance with IESNA LM-79 (luminous output, power input,
luminaire efficacy (lumens/watt), color temperature and color rendering index), IESNA LM-80
(L70, output luminous maintenance, 10,000 hour minimum test, calculation method is not
acceptable) and IESNA TM-21/28.  Luminaire output shall be a minimum of 100 lumens/watt.
 Rated life shall be a minimum of 50,000 hours at 70% output.  Testing shall be performed by a
US Department of Energy (DOE) accredited laboratory.

G. Drivers shall be solid state Class 1 power supply/driver with universal input (120-277V).  The
system shall have a minimum 90% power factor, 3.5 maximum crest factor, minimum efficiency
of 90%, a maximum of 20% THD and overload protection.  Adequate heat sink capability shall
be provided to ensure the rated life.  Unit shall meet FCC rules and regulations.

H. Where indicated luminaires shall have color tuning capability and control.  System to have
separate dimming (5-100%) and color (3000K to 5000K, or as indicated on drawings)
adjustability.  Control shall be Dali or DMX512 for controllability as indicated.  The system shall
utilize the most recent settings when energized.

I. The luminaire (to include LED sources and drivers) shall have a full five (5) year minimum
warranty for replacement and labor.
1. Acceptable LED Manufacturers:
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a. Philips
b. Osram
c. Cree
d. Nichea
e. Lumiled

J. LED Emergency Drivers:
1. LED emergency drivers shall have the following minimum requirements:

a. Operate indicated fixtures at full illumination for 90 minutes minimum.
b. Universal voltage input (120 to 277V).
c. Upon loss of normal power, fixtures shall automatically switch to battery power.
d. Upon restoration of normal power, fixture shall return to normal mode and charge

battery.
e. Battery shall be maintenance free, nickel cadmium type with a minimum life

expectancy of seven (7) years.
f. Driver shall be suitable for the environment installed.
g. Driver shall be Class 2 and enclosed entirely in the fixture (except for down lights and

exterior locations).
h. Units shall be listed for UL924 -Emergency Lighting and Power Equipment.
i. Minimum five (5) year non-prorated full warranty.
j. Factory installed.
k. Shall include an emergency system test switch integral to fixture.
l. Unit shall be self-testing and provide indication of unit failure.
m. Design Make:  Iota, ILB-CP series or approved equal.

2.03 LUMINAIRE CONSTRUCTION
A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions. Designed to prevent doors, frames, lenses, diffusers, and other
components from falling accidentally during maintenance and when secured in operating
position.

C. Lenses:
1. Shall be listed materials tested in accordance with ASTM D-635, "Rate of Burning and/or

Extent and Time of Burning of Self-Supporting Plastics in a Horizontal Position" and burns
less than 2/5 inches per minute.

2. The products shall have a smoke density of less than 75 when tested in accordance with
ASTM D-2843, standard test method for "Density of Smoke from the Burning or
Decomposition of Plastics".

3. The flame spread rating shall not exceed 0-25 and smoke developed rating shall not
exceed 450 in accordance with ASTM E-84, standard test method for "Surface Burning
Characteristics of Building Materials".

4. Self-ignition shall not occur below 600°F, in accordance with ASTM D-1929, standard test
method for "Ignition Properties of Plastics".

5. Materials shall remain in place 15 minutes at 175°F and fall from frame at 200° below
ignition temperature in accordance with ASTM D-648, "Deflection Temperature of Plastics
Under Flexural Load".

2.04 LUMINAIRE SCHEDULE
A. Luminaire schedule is found on the contract drawings.
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PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine substrates, areas, and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 GENERAL INSTALLATION

A. Comply with NECA NEIS (National Electrical Installation Standard) latest edition.
B. All luminaires shall be installed as per manufacturer furnished installation instructions.
C. Provide for every luminaire as shown on the plans, or as scheduled on the drawings.
D. Location of all ceiling and wall mounted luminaires shall be as indicated on the Architectural

and Electrical drawings. The contractor shall verify ceiling type, construction, and material prior
to ordering.

E. Provide luminaires with an IC rating for luminaires installed in direct contact with insulation.
F. Provide plaster frames for plaster ceilings and flanged frames for drywall ceilings.
G. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
H. Luminaires shall be suitable and as recommended by the manufacturer for the actual intended

mounting method and materials.
I. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and maintenance.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.
J. Flush-Mounted Luminaires:

1. Secured to outlet box.
2. Attached to ceiling structural members at four points equally spaced around circumference

of luminaire.
3. Trim ring flush with finished surface.

K. Wall-Mounted Luminaires:
1. Attached to structural members in walls, to a minimum 20 gauge backing plate attached to

wall structural members, or using through bolts and backing plates on either side of wall.
2. Do not attach luminaires directly to gypsum board.

L. Suspended Luminaires:
1. Pendant and Rods:

a. Pendant mount luminaires from 1/4 in. threaded rods of required length.
b. Brace pendants and rods longer than 48 inches to limit swinging.

2. Aircraft Cable:
a. Cables shall be 1/16 in. aircraft cable with end safety fittings.  Cable shall be provided

with 2 in. diameter mini-canopy and threaded coupler for attachment to a 1/4 in.-20
threaded stud extending 3/4 in. below ceiling.

b. Cable assembly shall include a spring-loaded adjustment device mounted in the
fixture.

c. The Contractor shall be responsible for providing required supports for cable
attachment.

d. For cord feed to the luminaire provide continuous cord clip of matching color to attach
the cord to the cable.
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e. Support per manufacturer's recommendations.
3. Support stem mounted, single unit luminaires with approved outlet box and accessories

that hold tem and provide damping of luminaire oscillations.  Support outlet box vertically
to building structure using approved devices.

4. Use tubing or stem for wiring at one point of continuous rows of luminaires and tubing,
rod, or wire support for suspension for each unit of length of luminaire chassis, including
one at each end.

M. Ceiling-Grid-Mounted Luminaires:
1. Secure to any required outlet box.
2. Use approved devices and support components to connect luminaire to building structure

in a minimum of four locations, spaced near corners of luminaire.  Utilize #10 steel wire;
similar to that used to support the ceiling grid.

3. Provide UL listed seismic hold-down clips and fasten to luminaires and to ceiling grid
members at or near each luminaire corner.

4. Install luminaires of sizes less than ceiling grid as indicated on reflected ceiling plans or
center in acoustical panel and support luminaire independently with at least two metal
channels spanning and secured to ceiling tees.

5. Contractor to verify luminaire mounting and supports are compatible with the ceiling grid
type and mounting/support requirements.

6. Contractor to coordinate recessed linear luminaire run lengths with the ceiling grid layout
and required mains supports.  All continuous run lengths to be verified and coordinated
prior to determining the final housing lengths.

3.03 REMOTE DRIVERS
A. Remote drivers shall be mounted in an approved NEMA 1 enclosure and shall be located in

areas easily accessible to maintenance personnel.
B. Wiring from luminaire to remote driver shall not exceed the driver manufacturer's

recommendations for distance.
C. Remote driver shall be clearly labeled indicating fixture served, voltage, panelboard and circuit

number served from.
3.04 GROUNDING

A. Ground all non-current carrying parts of all lighting luminaires.
B. All grounding shall be accomplished with NRTL tested grounding connectors suitable for this

purpose.
3.05 LABELING

A. Attach a self-adhesive red dot label, 1/2 in. in diameter, to all luminaires with an integral battery
backup and/or those tied into an emergency generator.  Labels shall be attached to these
fixtures or to adjacent ceiling tiles so that they are readily discernible for testing and
maintenance purposes.

3.06 FINAL CLEANING
A. Immediately prior to acceptance, damp clean diffusers, luminaire trim, reflectors, louvers, lens,

and similar objects of all luminaires.  Remove all dirt, corrosion, foreign material, finger marks,
and blemishes.  Replace all burned out LEDs and failed components.

3.07 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after electrical
circuitry has been energized, test units to confirm proper operation.

2. Test of Emergency Lighting: Under supervision of Engineer, interrupt power supply to
demonstrate proper operation.  Verify transfer from normal power to battery power and
retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.
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C. Prepare test and inspection reports.
D. Replace luminaires damaged during shipment, construction, or installation.

3.08 STARTUP SERVICE
A. Comply with requirements for startup specified in Section 260936 "Lighting Controls."

3.09 ADJUSTING
A. Provide adjusting the direction of aim of luminaires to suit occupied conditions.  Adjustment

may be required during hours of darkness.
B. Final distribution shall be acceptable to the Owner and may take several attempts.

END OF SECTION  26 50 00



Town of Montgomery Police
Station  26 55 00 - 1  Lighting Controls 

SECTION 26 55 00
LIGHTING CONTROLS

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.02 DESCRIPTION
A. Provide a complete lighting control system as indicated on the Contract Documents and as

specified herein.
1.03 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.04 QUALITY ASSURANCE
A. Equipment and materials shall be of the quality and manufacture indicated in their respective

sections of the specifications.  The equipment specified is based upon the acceptable
manufacturers listed.  Equipment types, device ratings, dimensions, etc. correspond to the
nomenclature dictated by those manufacturers.

B. Installation shall be accordance with NFPA 70 (National Electrical Code), energy conservation
codes, state codes, local codes, and requirements of authority having jurisdiction.

C. Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published ANSI, NEMA and IEEE Standards.

D. All equipment shall NRTL tested.
E. All components and assemblies are to be factory pretested.
F. The controls provider must:

1. Provide equipment from manufacturers for which they maintain a contract, distributorship,
are an agent, or other formal arrangement for which documentation can be produced
showing authority to sell and service the equipment in this territory.

2. Demonstrate that they have successfully installed similar systems, utilizing their standard
products, for a minimum period of five (5) years.

3. Employ service technicians who are trained in accordance with the systems
manufacturer's recommendations.

4. Own and demonstrate proficiency in the use of the required test equipment, tools, etc. for
the proper installation, set-up, testing and maintenance of the system.  If requested, must
provide a listing of tools and/or equipment and where appropriate, certifications in the
proper training and use of the tools and/or equipment.

1.05 SUBMITTALS
A. Submit the following equipment, materials, and products including all components and

accessories:
1. General Equipment
2. Vacancy/occupancy Sensors
3. Wiring diagrams
4. Commissioning Plan

B. Submit the shop drawings and the product data specified below at the same time as a single
submittal package.

C. Product Data:  Provide equipment data sheets, specifications, wiring diagrams and installation
instructions for all required system components.

D. Shop drawings shall include the following at a minimum:
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1. Composite custom wiring and/or schematic diagram of each control circuit as proposed to
be installed (standard diagrams will not be accepted).  Wiring diagrams shall include all
system components, including but not limited to: room controllers, digital switches,
vacancy/occupancy sensors, photocells, isolated relays, digital I/O interfaces to
conference room A/V systems, network interfaces, lighting control panels and associated
components.

2. All system devices shall be located per the system manufacturers recommendations.  All
devices shall be suitable for the building configuration and intended operation.

1.06 SYSTEM DESCRIPTION
A. The lighting control system and/or components, as specified and indicated on the drawings to

provide the intended and required control of the lighting systems.
PART 2 - PRODUCTS
2.01 GENERAL EQUIPMENT

A. Switches
1. Toggle/Snap

a. Unit shall be quiet operation, quick make/quick break, rated for 20A/120-277V/1hp at
120/277V, side/back wired, with nylon/polycarbonate toggle, self-grounding mounting
screw clip plate (not staple), ground terminal and silver alloy contacts.  Units shall
meet latest Federal Specification WS-896, NEMA WD-1 and UL Test 20.

b. Acceptable Manufacturers (for single pole units, provide two pole, three way, four
way, illuminated handle, keyed, etc. type of the same quality and model).
1) Hubbell HBL1221
2) P&S 20AC1
3) Leviton 1221-2

2. Low Voltage
a. Unit shall be button type switch that is configurable from one button to eight buttons

using point-to-point low voltage wiring for control of single or multiple loads.  Each
button shall provide a momentary contact and all share a common return.  The switch
shall be totally passive and contain no active electronics or power supply.  Operation
is dependent upon a Class 2 connection to a compatible relay panel or other device
that can react to a momentary contact signal.

b. Each button shall have an LED indicator light that can serve as a status indicator or
as a locator light.  The LED indicators shall be powered by a 24VDC source
originating from the lighting control panel or other device.  The button quantities shall
be as indicated on the plan views.

c. Acceptable Manufacturer
1) Wattstopper LVSW series (Design Make)
2) Acuity Brands
3) Hubbell
4) Approved Equal.

3. All device colors shall match the surrounding devices and shall be selected by the
Architect.

B. Lighting Dimmers
1. Provide lighting dimmer where indicated suitable for the type of luminaire for even

continuous control.  Unit shall be rated for the indicated connected load plus 25%
minimum (even when ganged).  Review luminaire schedule and plans for type and
loading.  Provide for three-way control as indicated.

2. Low voltage dimming shall be as recommended by the luminaire manufacturer for
magnetic or solid state.

3. LED dimmers shall be as recommended by the luminaire manufacturer and be listed for
use with the associated driver.

4. Device color shall match the other project devices.
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5. Acceptable Manufacturers:
a. Lutron (Design Make)
b. Crestron
c. Acuity Brands
d. Leviton
e. Approved equal

C. Time Switches:
1. Digital Lighting Controller:

a. Photosensor and manual inputs, battery back-up.
b. Astronomic control with holiday, 7 day and 56 point scheduling.
c. 120/277V input/control, SPDT 20A output.
d. NEMA 3R corrosion resistant enclosure with clear cover.
e. Design Make: NSI-Tork DGLC200A.

2. Time switches shall be provided with NEMA 1 general purpose, surface mount enclosures
unless otherwise noted.

D. Photoelectric Controls:
1. Heavy Duty, 1/2 in. Conduit Mounting:

a. 120 volt, SPST, 2000 watt:  Tork Model 2101.
2.02 VACANCY/OCCUPANCY SENSORS

A. Vacancy/occupancy Sensors:
1. Vacancy/occupancy sensors shall comply with the following as a minimum:

a. Zero crossing switching operation (switch on/off only where sine wave is at zero
volts) suitable for linear, non-linear and electronic/magnetic fluorescent ballasts for
the loads indicated.  Where the load to be controlled exceeds the sensor load rating
provide a separate relay of adequate rating.

b. Failure of the unit shall be to the on/closed position or manual operation.
c. Motion sensitivity adjustment (dip switch or dial) and time delay adjustment (5 to 30

minutes minimum, dip switch or dial).
d. Line voltage input and switching.  Field selectable for 120 or 277 VAC, 60 Hz.
e. UL listed and have a five (5) year manufacturer full replacement warranty.
f. Test mode feature to override the set time delay to allow adjusting of the sensitivity.
g. Sensor locations shall be adjusted during construction and at occupancy as

recommended by the manufacturer for optimal sensing and operation.
h. Operation shall be field selectable with vacancy sensor being manual "on" with close

switch/contact upon motion sensing and open after the set amount of time delay
without motion or occupancy sensor being automatic on upon motion sensing.

i. Adjustable controls/settings shall only be accessible when the front cover is removed
or from the back of the unit.

j. Unit color shall match the project devices except for the ceiling-mounted units which
shall match the ceiling color.  All color selections shall be by the Architect.

k. Ultrasonic sensing shall not be affected by air movement and shall operate at 32 kHz
minimum (shall not interfere with hearing aids or other equipment).

l. Provide components as needed for the indicated control.
m. A factory-authorized representative shall coordinate and instruct the startup services

of the sensors providing placement recommendations, connection guidance and
startup supervision and adjustment.

2. Wall Mounted - Dual Technology:
a. Unit shall fit into a standard single gang electrical box, have an On/Off button, and

utilize PIR and ultrasonic technology motion sensing.  Both types of sensing are
needed for contact closure but only one (1) is needed to keep it closed.

b. Minimum Switching Capacity:  120 V - 800 W, 277 V - 1200 W.
c. The sensing shall be 180 degrees and the sensitivity area to be a minimum of:
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1) Major Motion (Walking/Arm Wave):  35 ft. x 30 ft.
2) Minor Motion (Small Motion at Desk):  20 ft. x 15 ft.

d. Ambient light level sensing (adjustable 20-300 fc) to prevent "On" operation when the
ambient light level is greater than the setpoint level.

e. High impact resistant sensor lens.
f. Acceptable Manufacturers:

1) Wattstopper DW-100 (Design Make)
2) Hubbell
3) Eaton
4) Acuity Brands

3. Wall Mounted - Dual Technology - Dimmer Switch:
a. Unit shall fit into a standard single gang electrical box, have an on/off button and

utilize dual technology (PIR and Ultrasonic) motion sensing.  Both types of sensing
are needed for contact closure, but only one is needed to keep it closed.  Selectable
manual or automatic on mode.  Provide with 0-10 VDC dimming control with raise
and lower buttons.

b. Minimum Switching Capacity:  120 V - 1000 W, 277 V - 1200 W.
c. The sensing shall be 180° and the sensitivity area to be a minimum of:

1) Major Motion (Walking/Arm Wave): 35ft. x 30 ft.
2) Minor Motion (Small Motion at Desk):  20 ft. x 15 ft.

d. Ambient light level sensing (adjustable 20-300 fc) to prevent "on" operation when the
ambient light level is greater than the set point level.

e. High impact resistant sensor lens.
f. Dimming Control Signal:  0-10 VDC, with minimum sink current of 50mA.

 Raise/lower buttons to allow manual dimming of the space luminaires.
g. Acceptable Manufacturers:

1) Wattstopper DW-311 (Design Make)
2) Hubbell
3) Eaton
4) Acuity Brands

4. Ceiling Mounted - Dual Technology (No Subscript):
a. Unit shall mount to standard octagonal box, have auxiliary contact (Form C, 0.5A at

24 VDC), and utilize PIR and ultrasonic technology motion sensing.  Both types of
sensing are needed for contact closure but only one (1) is needed to keep it closed.

b. Shall have self-contained rated contacts or control a separate switch pack.  If a self-
contained unit, then the ratings and function shall meet or exceed the switch pack
specifications.

c. Sensing shall be 360 degrees with a minimum operating area of:
1) Major Motion (Walking/Arm Wave):  50 ft. x 30 ft.
2) Minor Motion (Small Motion at Desk):  40 ft. x 20 ft.

d. Units shall be suitable for overlap of motion detection areas without reduction in
spacing and false operation.

e. Sensing shall be suitable for a ceiling/mounting height of up to 12 ft. minimum.
f. Ambient light level sensing (adjustable 20-300 fc) to prevent "On" operation when the

ambient light level is greater than the setpoint level.
g. The maximum depth shall be 1.5 in. below the ceiling/box.
h. Acceptable Manufacturers:

1) Wattstopper DT-300 (Design Make)
2) Hubbell
3) Eaton
4) Acuity Brands

B. Switch Pack:



Town of Montgomery Police
Station  26 55 00 - 5  Lighting Controls 

1. Provide a minimum of one (1) switch pack for each ceiling-mounted vacancy/occupancy
sensor.  Provide additional units for multiple circuits (quantity to match the quantity of
circuits).

2. Unit shall be plenum rated with line voltage side into a metallic box.
3. Low voltage power shall be suitable for a minimum of three (3) sensors.  Multiple sensors

shall be able to control a single switch pack.
4. Minimum switching capacity shall be 20A (all types of loads) at 120/277 VAC.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Provide all required system components, interconnection wiring and branch circuit power
connections as required by the lighting control system manufacturer to meet the intended
sequence of operation and system performance requirements.  All system wiring shall be in
accordance with the system manufacturer's requirements at a minimum.

B. When using wire for connections other than the digital lighting control network (Category 5e
with RJ-45 connectors), provide detailed point to point wiring diagrams for every termination.
 Provide wire specifications and wire colors to simplify contractor termination requirements.  All
Category 5e cabling and connectors shall be terminated and tested to meet the system
manufacturer’s requirements.  Category 5e cabling shall have a green thermoplastic jacket to
easily identify from other building network cabling, building management system, or other low
voltage systems cabling.

C. All line voltage wiring shall be installed in conduit.  Terminations shall be done above
accessible ceilings or within utility rooms and within a 4"x4" back box and have a suitable cover
provided.  Digital network devices (room controllers, isolated relays, plug load controllers, etc.)
shall be mounted to a junction box and connected as recommended by the system
manufacturer.

D. All low voltage control cabling shall be plenum rated.  Cabling shall be installed in minimum 3/4"
conduit in vertical runs in walls/partitions and inside mechanical/utility rooms.  Provide suitable
back box as required by the system manufacturer for the device being installed.  Above
accessible ceilings all control cabling shall be installed within separate J-hook supports located
at 3' on center with the cabling neatly bundled.  All cabling inside utility rooms without ceilings
shall be installed in conduit.

3.02 SYSTEM PROGRAMMING
A. Upon completion of the installation, the system shall be programmed by the manufacturer's

factory authorized representative who shall verify a complete fully functional system.
B. The system manufacturer shall include separate individual site visits scheduled to complete the

system programming and perform the following functions:
1. Initial system startup/programming (time shall be suitable to setup all system devices).  A

minimum of two days shall be accounted for the system initial setup.
2. Coordination with the owner to develop preferred lighting control scenes, scene

illumination levels, button operation and coordinate day lighting requirements prior to final
system programming.  Once verified with the owner all system components shall be fully
programmed and setup.

3. Verification of the system operation (time shall be suitable to test and verify day lighting
functions are operating properly).  The manufacturer shall provide light meters for
verification; time shall be as required for proper testing of the system.

4. The lighting control system manufacturer shall coordinate all room names and scheduling
with the owner prior to final setup.

5. The presence of the system manufacturer's service technicians to assist the installing
electrician in all of the above is a requirement of this project and proof of time expended
shall be provided to the Owner's Representative.
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3.03 SYSTEM COMMISSIONING
A. The electrical contractor shall provide both the Owner and the electrical engineer with a

minimum of ten working days written notice of the system startup and configuration date.
B. Refer to the lighting control details that are part of the Construction Drawings for sequence of

operation and commissioning requirements of the project lighting control scenarios.
C. All lighting control systems and components shall be commissioned to verify sensor location,

time delay/sensitivity is properly set, auto-on/manual-on, override times, controls, day-lighting
control, communications between control panels, and timeclock controls are operating as
intended.

D. Calibrate all sensor time delays, sensitivity settings and properly aim to guarantee proper
detection of occupants and energy savings.
1. Adjust time delay so that controlled area remains lighted for 15 minutes after occupant

leaves area.
E. Exterior photocells shall be aimed per the manufacturer's installation instructions.  Locate and

aim to be facing to the north and avoid being blocked by the building architectural features.
F. Provide written or computer-generated documentation on the commissioning of the system

including room by room description including:
1. Sensor parameters, time delays, sensitivities, and daylighting set points.
2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)
3. Load Parameters (e.g. blink warning, etc.)

3.04 SYSTEM TRAINING
A. The Contractor shall provide instruction to the Owner's Representative with regard to use and

operation of the system.  Obtain signed receipt from Owner's Representative that instruction
has been given.

B. The lighting control system's manufacturer shall supply at least one (1) service technician after
all systems have been tested and in full operation as described above to assist the installing
electrician to demonstrate and instruct the Owner's Representative on the operation,
programming and any uniqueness of the control system.  Minimum time required for Owner
instruction of the system is one (1) eight (8) hour session.
1. Provide additional instruction and training to the owner to as required to verify the owner is

comfortable with the system operation.  Time of demonstration and instruction to be at
Owner's convenience during normal working hours and shall be scheduled a minimum of
ten working days prior.

3.05 WARRANTY
A. Provide a five year complete manufacturer’s warranty on all products to be free of

manufacturers’ defects.
END OF SECTION  26 55 00
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SECTION 27 32 26
RING-DOWN EMERGENCY TELEPHONES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Armored emergency phone.
B. Mounting pedestal, backplate and accessories.

1.02 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data: Phone, pedestal and mounting bracket, back plate, wiring requirements and

installation instructions. .
C. Executed warranty.

1.03 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with minimum 3 years of documented experience.
B. Documents at Project Site: Maintain at project site one copy of manufacturer's instructions .

1.04 DELIVERY, STORAGE, AND HANDLING
A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste

requirements.
B. Store under cover and elevated above grade.

1.05 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty: Provide 1 - year manufacturer warranty. Complete forms in Owner's

name and register with manufacturer.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. G-Tel Enterprises Inc.; Armored Emergency Phone, Model EP 3500; www.payphone.com
B. Substitutions:  See Section 01 60 00 - Product Requirements.
C. Source Limitations:  Furnish products produced by single manufacturer and obtained from

single supplier.
2.02 MATERIALS

A. 14-gauge stainless steel.
B. Tamper resistant locking system.

2.03 ACCESSORIES
A. Mount:

1. Pedestal: PRO 42-2LP 42″ Low Profile Pedestald: www.payphone.com.
a. Black powder coated.
b. Low Profile 2″ neck reach, 2″ square x .120″ wall tube.
c. 4″ x 4″ x .120″ face plate.
d. 5″ x 5″ x .25″ base plate.
e. Cover plate.

2. Backplate and housing:  as recommended by manufacturer.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verification of Conditions: Verify underslab conduit is in the correct location as indicated on the
drawings .

3.02 INSTALLATION
A. Install in accordance with manufacturer's written instructions.
B. Program phone to emergency contact provided by owner.

3.03 PROTECTION
A. Protect installed phone and pedestal  from subsequent construction operations.

END OF SECTION  27 32 26
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SECTION 28 10 00
ACCESS CONTROL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. NOTE:  THIS SECTION IS PROVIDED FOR REFERENCE ONLY
B. Access control system requirements.
C. Access control units and software.
D. Access control point peripherals, including readers and keypads.

1.02 RELATED REQUIREMENTS
A. Section 08 71 00 - Door Hardware:  Electrically operated door hardware, for interface with

access control system.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 DEFINITIONS

A. Access Control Cloud Services:  Subscription-based hosted application utilizing Software as a
Service (SaaS) delivery model in lieu of on-premises servers/software.

1.04 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 294 - Access Control System Units; Current Edition, Including All Revisions.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other installers to provide suitable door hardware as required for
both access control functionality and code compliance.

2. Coordinate the placement of readers with millwork, furniture, equipment, etc. installed
under other sections or by others.

3. Coordinate the work with other installers to provide power for equipment at required
locations.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Access Control Cloud Services:
1. Subscription fees to be paid by Owner.
2. Obtain Owner approval of subscription fees and terms of service prior to submittal.

C. Preinstallation Meetings:
1. Conduct meeting with facility representative to review reader and equipment locations.
2. Conduct meeting with facility representative and other related equipment manufacturers to

discuss access control system interface requirements.
1.06 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Include plan views indicating locations of system components and proposed

size, type, and routing of conduits and/or cables. Include elevations and details of proposed
equipment arrangements. Include system interconnection schematic diagrams. Include
requirements for interface with other systems.
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C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
system component. Include ratings, configurations, standard wiring diagrams, dimensions,
finishes,  service condition requirements, and installed features.

D. Design Data:  Standby battery/UPS calculations.
E. Certify that proposed system design and components meet or exceed specified requirements.
F. Evidence of qualifications for manufacturer.
G. Evidence of qualifications for installer.
H. Evidence of qualifications for maintenance contractor (if different entity from installer).
I. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

J. Manufacturer’s detailed field testing procedures.
K. Project Record Documents:  Record actual locations of system components and installed wiring

arrangements and routing.
L. Operation and Maintenance Data:  Include detailed information on system operation,

equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.

M. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

N. Software:  One copy of software not resident in read-only memory.
1.07 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70.
2. The requirements of the local authorities having jurisdiction.
3. Applicable TIA/EIA standards.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience with access control systems of similar size, type,
and complexity and providing contract maintenance service as a regular part of their business;
authorized manufacturer's representative.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until

ready for installation.
1.09 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.10 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide minimum one year manufacturer warranty covering repair or replacement due to

defective materials or workmanship.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Access Control System:
1. Basis of Design:  MCS Tech Services; www.MCSTechinc.com.
2. Motorola Solutions:  www.motorolasolutions.com
3. Bosch Security Systems:  www.boschsecurity.us/#sle.
4. Brivo:  www.brivo.com/#sle.
5. Honeywell International, Inc:  www.honeywellaccess.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ACCESS CONTROL SYSTEM REQUIREMENTS
A. Provide new access control system consisting of required equipment, conduit, boxes, wiring,

connectors, hardware, supports, accessories, software, system programming, etc. as
necessary for a complete operating system that provides the functional intent indicated.

B. Interface with Other Systems:
1. Provide products compatible with other systems requiring interface with access control

system.
2. Interface with electrically operated door hardware as specified in Section 08 71 00.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.
1. Access Control Units and Readers:  Listed and labeled as complying with UL 294.

2.03 ACCESS CONTROL UNITS AND SOFTWARE
A. Provide access control units and software compatible with readers to be connected.
B. Unless otherwise indicated, provide software and licenses required for fully operational system.

2.04 ACCESS CONTROL POINT PERIPHERALS
A. Provide devices compatible with control units and software.
B. Provide devices suitable for operation under the service conditions at the installed location.
C. Door Locking Devices (Electric Strikes and Magnetic Locks):  Comply with Section 08 71 00.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install access control system in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Provide grounding and bonding in accordance with Section 26 05 26.
D. Identify system wiring and components in accordance with Section 26 05 53.

3.02 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Prepare and start system in accordance with manufacturer's instructions.
C. Program system parameters according to requirements of Owner.
D. Test for proper interface with other systems.
E. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
3.03 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION  28 10 00
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SECTION 28 31 02
ANALOG ADDRESSABLE FIRE ALARM SYSTEM

PART 1 - GENERAL
1.01 REFERENCE STANDARDS

A. NECA 305 - Standard for Fire Alarm System Job Practices; 2018.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring

Code or Reference Standard.
D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
E. UL 268 - Standard for Smoke Detectors for Fire Alarm Systems; Current Edition, Including All

Revisions.
F. UL 864 - Control Units and Accessories for Fire Alarm Systems; Current Edition, Including All

Revisions.
G. UL 2075 - Standard for Gas and Vapor Detectors and Sensors; Current Edition, Including All

Revisions.
1.02 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation of a fully operational analog addressable fire alarm system and related
Work as described in the Contract Documents.

B. Provide system as approved by local Fire Marshal and the Authority Having Jurisdiction (AHJ).
 System materials and installation shall be in accordance with the manufacturer's
recommendations.

1.03 QUALITY ASSURANCE
A. All methods of construction, details of workmanship that are not specifically described or

indicated in the contract documents, shall be subject to the control and approval of the Owner's
Representative.  Equipment and materials shall be of the quality and manufacture indicated in
their respective sections of the specifications.  The equipment specified is based upon the
acceptable manufacturers listed.  Equipment types, device ratings, dimensions, etc. correspond
to the nomenclature dictated by those manufacturers.  All equipment shall be tested at the
factory.  Unless specified elsewhere, standard factory inspection and operational tests will be
acceptable.

B. Installation shall be in accordance with NFPA-70 (National Electrical Code), NFPA-72 (National
Fire Alarm Code), AHJ, state codes, local codes, requirements of authority having jurisdiction
and the contract documents.  Installer shall be certified in the State of New York for fire alarm
installation.

C. Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published UL, NFPA, ANSI, NEMA and IEEE Standards.  All
system equipment shall be compatible and of the same manufacturer.

D. Each item of the fire alarm system shall be listed as a product of a single fire alarm system
manufacturer and be listed by a NRTL.

E. System installation shall be under the supervision of an accredited factory representative.  Final
connections to the FACP, annunciator panel and any other panels shall be by the factory
representative.

F. The system provider must:
1. Provide equipment from a single manufacturer for which they maintain a contract,

distributorship, are an agent, or other formal arrangement for which documentation can be
produced showing authority to sell and service the equipment in this territory.
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2. Demonstrate that they have successfully installed these systems, utilizing their standard
products, for a period of five (5) years minimum.

3. Maintain a service organization to provide both normal and emergency service.
 Emergency service must be available 24 hours per day, 365 days per year and staff must
be adequate to respond within 2 hours of an emergency call.

4. Have a service location not more than 50 miles from the project location.
5. Maintain adequate spare parts inventory to provide both normal and emergency service.
6. Employ service technicians who are trained in accordance with the systems

manufacturer's recommendations.
7. Own and demonstrate proficiency in the use of the required test equipment, tools, etc. for

the proper installation, set-up, testing and maintenance of the system.  If requested,
provide a listing of tools and/or equipment and where appropriate, certifications in the
proper training and use of the tools and/or equipment.

8. Provide all system programming to deliver a customized system to the Owner ready for
use.

9. All system programming is to be completed to the satisfaction of the Owner.  If after
preliminary use of the system, and/or training, the increased understanding of the
system's features and capabilities necessitates reprogramming to any extent, it is to be
performed at no additional cost.

10. Provide a minimum of two system inspections/tests each year during the warranty period
as described in NFPA 72.  Needed and requested system programming changes shall be
provided at these times.

11. Warranty period shall be as described elsewhere with two years being minimum.  Provide
a service contract for the Owner review for two years beyond the warranty period.
 Warranty shall include all parts, materials, labor, transportation, etc.

1.04 SYSTEM DESCRIPTION
A. The system shall constantly monitor all initiation devices and notification circuits for any

abnormalities or alarm conditions.  System shall sample/poll each addressable device no less
than every 10 seconds.

B. The system operation subsequent to the alarm activation by any initiating device shall be as
follows:
1. All audible alarm notification appliances within corresponding building or designated area

shall provide a common audible fire alarm signal until the System Reset Key or the Signal
Silence Key is depressed.

2. All visual alarm notification appliances shall flash continuously and synchronized until the
system is reset or silenced.

3. The remote central monitoring station shall be notified automatically until the System
Reset Key or the Signal Silence Key is depressed.

4. Shutdown of the corresponding HVAC system equipment shall occur with a supervisory
alarm until the system is reset.  All fans over 2000 cfm shall be shut down.

5. Activation of all programmed outputs assigned to the initiating device shall occur until the
system is reset or the silence key is depressed.

6. The alarm shall be displayed at the local Fire Alarm Control Panel (FACP) and the fire
alarm annunciator panel.  A printout shall be produced at the FACP.

7. The system alarm LED shall flash on the control panel and the fire alarm annunciator
panel until the alarm has been acknowledged/reset.  Once acknowledged, this same LED
shall latch on.  A subsequent alarm received shall flash the system alarm LED on the
control panel and annunciator.  The LCD display shall show the new alarm information.

8. A pulsing audible alarm tone shall occur within the local building control panel and, where
applicable, the fire alarm annunciator panel until the event has been acknowledged.

9. Alarms shall be entered into the system event log history.
10. Refer to Appendix A for operational/sequence matrix.

C. Any subsequent alarm shall follow the operation described above.
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D. The activation by any system smoke detector or sensor shall initiate an alarm verification
operation whereby the panel will reset the activated detector and wait for a second alarm
activation.  If, within a preset time after resetting, a second alarm is reported from the same or
any other smoke detector, the system shall process the alarm as described previously.  If no
second alarm occurs within the prescribed time, the system shall resume normal operation.
  The alarm verification shall operate only on smoke detector alarms.  Other activated initiating
devices shall be processed immediately.  The alarm verification operation shall be selectable by
device.

E. A manual evacuation (drill) switch shall be provided to operate the alarm notification appliances
without causing other control circuits to be activated.  However, should an actual alarm occur,
all alarm functions shall occur as described previously.

F. The system shall have a password(s) to allow the operator to display all alarms, troubles, and
supervisory service conditions log history including the time of each occurrence.  This shall be
able to be viewed from the front of the control panel, annunciator panel or from a computer
connected to the FACP.

G. The actuation of the "walk test" program at the control panel shall activate the "Walk Test"
mode of the system which shall cause the following to occur:
1. The remote central monitoring station connection shall be bypassed.
2. Only audible and visual appliances shall be operated.  Other alarm functions (elevator

recall, HVAC shutdown, etc.) shall not be affected.
3. Walk test shall be selectable by circuit or circuits.
4. Actual alarms received during a "Walk Test" shall cause the control panel to go into alarm

and override the walk test mode.
5. The control panel shall show trouble conditions.
6. The walk test activation of any initiation device shall cause the audible signals to activate

for two seconds or a distinguishable audible.
7. The panel shall automatically reset itself after signaling is complete.
8. The control panel shall automatically return to normal condition if there is no activity on a

walk test circuit for a period of 30 minutes.
H. Any momentary opening of an initiating or notification appliance circuit wiring shall cause an

audible signal to sound at the Fire Alarm Control Panel and, where applicable, the annunciator
panel for four seconds indicating a trouble condition.

I. Duct smoke detectors associated with duct dampers shall have an addressable control module
to operate the duct damper.  In the event of an alarm initiation by the duct smoke detector or
the associated air handling unit/fan shut down the duct damper shall be closed.  Control wiring
shall be provided to shut the damper(s) when the associated air handling unit is not operational
if the detector is not in the duct.  Provide power supplies, wiring and accessories as needed for
this operation.

J. Provide a minimum of two Form C contacts at the building's fire alarm control panel.  This
contact shall activate upon activation of any fire alarm initiating device.

K. Provide connection to the fire pump controller and addressable initiation modules to monitor the
following points as separate and distinctive signals:
1. Pump running.
2. Phase reversal.
3. Switch not in automatic.
4. Trouble.
5. Power loss.

1.05 SUPERVISION
A. The system shall utilize independently supervised initiation device circuits.  The alarm activation

of any initiation device shall not prevent the subsequent alarm operation of any other initiation
device.



Town of Montgomery Police
Station  28 31 02 - 4  Analog Addressable Fire Alarm

System 

B. Notification appliance circuits shall be supervised to indicate an open or short circuit condition.
C. The incoming power to the system shall be supervised so that any power failure must be

audible and visually indicated at the control panel and the remote annunciator.  A green "power
on" LED shall be displayed continuously while incoming power is present.  This shall be a
trouble alarm.

D. The system batteries shall be supervised so that a low battery condition or disconnection of the
battery shall be audibly and visually indicated at the control panel and the remote annunciator.
 This shall be a trouble alarm.

E. The system shall have provisions for disabling and enabling all circuits individually for
maintenance or testing purposes.

1.06 SUBMITTALS
A. Provide a complete system submittal prior to ordering of equipment and installation including

but not limited to:
1. Comply with recommendations and requirements in “Documentation” section of

“Fundamentals” chapter in NFPA 72.
2. Complete equipment list.
3. Catalog descriptive literature for all equipment.  This shall include a description of the unit,

ratings, functions, capability, materials and compatibility with other components.
4. Riser Wiring Diagram showing all equipment, devices, device addresses, connections,

control connections, remote notification connection(s), wire quantities and sizes.
5. Floor plan indicating equipment and device locations, addresses, power circuit information

with power panel location, notification circuiting, initiation circuiting, control circuiting and
any system applicable building characteristics (ceiling heights, structural members
impeding detection, etc.).  Contact the Engineer for an electronic copy of the project floor
plans.  Engineer logo shall be included in final drawing.

6. Typical Terminal Wiring Diagram for each type of device.
7. Terminal wiring Diagram for all Fire Alarm equipment.
8. Calculations including:

a. Battery sizing calculations indicating total number of power devices, load associated
with each type device, backup period and recommended battery capacity (AH).

b. Voltage drop calculations with actual equipment loads used to derive battery back-up
ampere-hour rating and individual circuit voltage drop (indicate the wire size to be
used and the associated voltage drop with the allowed voltage drop) for each circuit.

9. Input/output matrix.
10. Complete console enclosure and equipment configuration.

B. Submittal package, calculations and system wiring shall be performed/collected/signed by a
NICET Level III technician.

C. If required by the Authority Having Jurisdiction (AHJ) provide a submission of all requested
information for review and comment by the AHJ.  All AHJ comments shall be incorporated and
resubmitted until approved.

D. Test reports at the completion of the project.  Testing shall be of all system devices, equipment,
circuits, features and functions.

1.07 OPERATIONS AND MAINTENANCE MATERIAL SUBMITTALS
A. Provide three (3) sets of keys to all panels, manual stations, etc., to the Owner's

Representative.
B. All spare equipment.
C. Provide a copy of the system programming to the Owner on a CD/DVD disk or flash drive.
D. Provide to the Owner the system Operation Manuals as specified, that shall include as a

minimum:
1. Bill of Material.
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2. Catalog descriptive literature for all equipment.  This shall include a description of the unit,
ratings, functions, capability, materials and compatibility with other components.

3. Riser Wiring Diagram showing all equipment, devices, device addresses, connections,
control connections, remote notification connection(s), wire quantities and sizes.

4. Floor plan indicating equipment and device locations, addresses, power circuit information
with power panel location, notification circuiting, initiation circuiting and control circuiting.
 Contact the Engineer for a copy of the project floor plans.

5. Instruction report starting when instruction was given and who was in attendance, signed
by Owner's Representative.

6. A written test report from an authorized representative of the equipment manufacturer that
each device and overall system operation has been 100% tested and approved.

7. Certificate of Completion as described in NFPA-72.
8. A two (2) year warranty in accordance with the Basic Requirements of these

Specifications shall be provided for this system.
9. Provide complete O&M Manual for Engineer review.  Upon approval provide complete

submission including all materials listed here to the Owner.
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. The project fire alarm system shall comply with and be in accordance with the drawings and
specifications.  All system equipment and materials shall be of the same manufacturer unless
otherwise indicated.  System and component acceptable manufacturers include the following
unless otherwise indicated:
1. Notifier by Honeywell
2. EST by Edwards
3. Simplex by Johnson Controls

2.02 FIRE ALARM SYSTEM
A. The fire alarm system shall be comprised of the components specified as a minimum and also

include components not indicated but required for a complete and operable system as
described herein.

B. The system and all its components shall be UL listed and in accordance with NFPA 72, local
and state codes.

C. The system shall have 25% spare capacity.  This shall include all individual notification circuits,
initiation circuits, initiating modules, alarm modules, power supplies, batteries, central
processing unit memory and printed circuit card space.  System initiation device and control
device capacity shall be a minimum of the indicated percentage over the shown quantity or 250
whichever is greater.

D. Each initiating device shall have an individual address for system communication.  The system
addresses shall not exceed seven digits.  Each address, initiation circuit, notification circuit and
control point shall have an individual identification description.

E. System shall shut down all air handlers more than 2,000 cfm upon an alarm.
2.03 FIRE ALARM CONTROL PANEL (FACP)

A. The system shall be entirely solid state, microprocessor based, use digital transmission and
shall be field programmable. All system programming including field modifications shall be
stored in non-volatile memory. Field modifications shall be automatically stored without special
actions.  The panel shall be designed and manufactured expressly for the intent to detect the
presence of fire and to provide indication of such detection.  Panel shall contain as a minimum
power supply(s), control module, main control printed circuit board, initiation modules,
notification modules, terminals and back up battery(s). Control module shall have 80 character
backlit LCD display and twelve control buttons (four being field assignable), minimum.  Display
shall indicate the battery voltage at all times.
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B. The system shall be modular in design to allow for future expansion with a minimum of
hardware additions.

C. The FACP shall be located where shown on the drawings.  Enclosures shall accept all system
items for an aesthetically suitable operator's console.  Enclosures shall be of modular size to
allow surface mounting of multiple boxes adjacent to each other, shall have hinged solid metal
doors and contain a lock with a key common to all system devices.  Enclosure shall have a red
finish.

D. The FACP shall operate its integral LCD Display through an RS-232C port operating up to 9600
baud to indicate all operator transactions, alarms, trouble reports and any other conditions
specified by system programming.

E. Conditions of the system shall be indicated at the operator interface by LED's.  These
conditions shall be alarm, supervisory, trouble and alarm silenced.  An LCD 2 line, 40 character
per line display shall also be included.  It shall display "SYSTEM IS NORMAL" with the date
and time under normal circumstances.  The LCD display shall also indicate type of alarm, point
status, number of alarms and location.  Through the use of function keys, historical data can
also be displayed.

F. The FACP shall include a password (three (3) levels of protection with individual passwords,
minimum) protected key pad for access to programming, special functions and all system
features.

G. Any event initiated by the FACP due to an alarm input shall be retained in nonvolatile EPROM
memory.  The FACP shall also have sufficient memory for 1200 individual alarm/trouble events.

H. The FACP shall have the following user connection types:
1. Ethernet connection for a computer, personal data device or printer.  Connection shall

allow for programming changes, history download, setting review/changes, etc.
2. RS 232 port for connection of a serial printer.

I. Provide modules for off-site monitoring.
J. Battery and charger shall be as specified within this section.

2.04 REMOTE TRANSPONDER UNIT (RTU)
A. The RTU shall function as a subpanel to the FACP, and shall have all the initiation, notification,

control, battery, display functions, etc. as the FACP.  In the event of failure of the FACP the
RTU shall continue to function as a standalone system.  All remote notification shall be through
the FACP.  Provide power circuits to the RTU similar to the FACP.  The spare capacity
indicated for the FACP shall also be provided in the RTU's.  All trouble and alarm conditions at
the RTU shall be transmitted to the FACP for suitable operation.

B. RTU's shall contain their own processors and memory and function independently of the FACP
but utilize the same base programming.  Programming functions in the RTU shall be accessible
through the FACP and RTU.

C. The RTU shall be capable of communication with addressable devices that are uniquely
identified by an address.  Wiring shall be shielded twisted pair cable.  The system must allow
up to 2,500 feet wire length to the furthest addressable device.  T-tapping of the
communications channel or multiple loop channels shall be supported.

D. Enclosures shall be of modular size to allow surface mounting of multiple boxes adjacent to
each other, shall have hinged solid metal doors and contain a lock with a key common to all
system devices.

E. The FACP shall communicate with RTU's through dual supervised data lines.  Data lines shall
be standard #18 AWG twisted shielded pair minimum or as recommended by the manufacturer.
 In normal operation, each line shall be used alternately on intervals to maintain line integrity.
 Should either data line fail, system shall automatically revert to alternate data line and data line
trouble shall be reported to operator.  The FACP shall automatically "re-boot" after data line is
restored.  Minimum allowable distance between the FACP and RTU shall be 2500 ft.
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F. Design Make:  To match FACP.
2.05 REMOTE ANNUNCIATOR

A. Wall mount within a surface box.  Maximum depth of 4 in., stainless steel trim.  Nominal
dimensions of 4 in. x 12 in.

B. Annunciation shall be by two line by 40 character LCD display to provide system information
and alarm/trouble description.

C. Unit power and control shall be from the FACP.  Unit circuiting shall be supervised.
D. Provide trouble signal with audible buzzer, silencing switch and system reset.  All pushbuttons

shall be inoperable without keyswitch activated.  Pushbuttons for alarm acknowledge, silence
and alarm reset shall be standard on the front with a description.  Shall include a minimum of
four auxiliary switches/pushbuttons to be programmed as coordinated with the owner (possible
options are door holder release override, manual alarm initiation, elevator capture bypass, etc.).

E. Tamper-resistant front panel screws.
2.06 VENTILATION FAN SHUTDOWN CONTROL

A. Provide supervised normally closed relays and contactors for connection into the fan motor
control circuits ahead of all automatic devices.

B. Sequence fan shutdown for every air distribution system over 2,000 cfm.  Provide duct
detectors in return of systems over 2,000 cfm and in return at each floor of systems over 15,000
cfm.

C. Provide drill bypass feature, locate switch on Fire Alarm Control Panel and label "DRILL-FAN
SHUTDOWN BYPASS".  Buzzer shall sound continuously while in bypass mode.

D. Provide fan reset feature, locate switch on Fire Alarm Control Panel and label "FAN RESET".
2.07 INITIATION DEVICES

A. General:
1. Provide analog addressable smoke and thermal sensors as shown.  All detectors, control

modules, monitor modules and all other initiation devices shall communicate with twisted
pair cable and have an individual address.  Peripheral devices shall be of the same
manufacturer as the FACP.

2. Spot type detectors shall utilize the same interchangeable bases.
3. If a device is removed or taken out of service a trouble signal shall be initiated.

B. Manual Pull Stations:
1. Noncoded pull-down type, double action (push then pull down) manual addressable units

with front keyed test/reset.  Units shall be semi-flush where installed in construction with
hollow or block walls.  Where construction does not allow semi-flush mounting then unit
shall be surface mounted utilizing the manufacturers back box.  Each unit shall have a
distinct address.  Units shall be key reset.

2. Units installed outdoors or in potentially wet locations shall be rated for such conditions.
3. Bright red finish with white lettering "FIRE ALARM".

C. Photoelectric Smoke Detector:
1. The photoelectric detector shall operate on the photo electronic principle and provide an

analog signal to the system indicating the amount of smoke.  Detector shall be an analog
addressable type.

2. The detector shall incorporate a built in type identification so the system can identify the
type of detector.  The sensor shall be continually monitored to measure any change in
their sensitivity because of the environment (dirt, smoke, temperature, humidity, etc.).
 Unit shall not be affected by exterior light or EMF.

3. The detector shall be designed and arranged to prevent interference from exterior
electromagnetic fields and light.
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4. The detector shall provide advance indication of the analog value of the products of
combustion to the FACP indicating that maintenance is required in order to insure normal
operation.  The detector sensitivity shall be adjustable per device (within UL limits) and be
set at the FACP for continuous or variable based on time of day.  There shall be a
minimum of six (6) selectable sensitivity levels.  The individual detector sensitivity setting
shall be adjusted to meet the building/space characteristics and operation.  The detector
shall monitor the obscuration continuously and raise the obscuration level to compensate
for a dirty sensor to maintain the set sensitivity.

5. Detectors shall be designed for twistlock mounting to a separate base assembly.  Provide
manufacturer's recommended back box suitable for surface mounting where required.

6. The detector base shall have terminals for making all connections; no soldering shall be
required.  It shall be possible to secure the detector to the base with a concealed socket
headscrew to prevent unauthorized tampering.

7. Smoke detectors shall be UL 268 listed and FM approved.
8. All smoke detectors shall be field checked and set to meet the prevailing conditions of the

premise and any Owner requests.  All such work shall be performed by an authorized
representative of the manufacturer trained in such procedures.

9. Photoelectric type smoke detection shall be used for smoke detection unless indicated
otherwise indicated.

D. Duct Smoke Detector:
1. Exterior Duct Mounted Smoke Detector

a. Detector shall be a photoelectric type as described above that shall be activated by
the presence of combustion products.

b. The detector head shall be a plug-in unit.  The unit shall contain no moving parts and
have two chambers.  One chamber shall be for fire detection and the second
chamber shall function as a reference, to stabilize the detector for changes in
environmental temperature, humidity and pressure.  It shall be possible to electrically
check detectors sensitivity, using a sensitivity test set, or equivalent, and readjust the
detectors sensitivity as required.

c. Housing shall have ports for testing and a clear cover panel.
d. The detector base shall have terminals for making all connections; no soldering shall

be required.  It shall be possible to secure the detector in the base with a concealed
socket-head screw to prevent unauthorized tampering.

e. Smoke detectors shall be listed by Underwriter's Laboratories, Inc. and approved by
Factory Mutual Insurance Company.

f. Provide complete with sampling tubes.  Size sampling tubes for 80% of the width of
the duct.  Locate in ductwork for the indicated system and in accordance with the
manufacturer's recommendations.  Unit shall be rated for air velocities of 300 to 4000
fpm as a minimum.

2. Provide addressable control module and 120V power for smoke damper operation.
3. Provide a remote indicating light/key test switch for each duct detector and mount in a

local utility room with a sign indicating the system and location of the duct detector (i.e.
AHU-2, Second Floor East End).

E. Carbon Monoxide (CO) Detector:
1. Detector shall sense the level of CO concentration within a space and provide analog

addressable signal to the system and be UL 2075 listed.  Unit shall have a minimum life
span of 10 years without replacement/recalibration.

2. Detector shall connect to the system addressable circuiting.
3. Alarm level shall be adjusted at the control panel.  Upon an alarm the local notification

shall sound and a trouble alarm initiated.
F. Heat Detector:

1. The heat detector shall be a thermal sensor and shall constantly monitor the space
temperature and constantly report this to the system.  The unit shall be analog
addressable.
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2. The sensor shall use dual solid state thermistors and shall monitor the ambient
temperature from 32 degrees F, to 155 degrees F and provide a fast response to rapid
increase in temperature.  The sensor shall send data to the FACP representing the analog
value of the ambient temperature.  The FACP shall be suitable to monitor for set
temperature (selectable by detector for 135 or 155 degrees F) and rate of rise (selectable
by detector for 15 or 20 degrees F per minute).  Individual detector thermal settings shall
be adjusted for the building/space characteristics and operation but shall initially be set to
135 degrees F set temperature and 15 degrees F per minute rate of rise.

3. Detectors shall be designed for twistlock mounting to a separate base assembly.  Provide
back box suitable for surface mounting where required.

4. The detector base shall have terminals for making all connections; no soldering shall be
required.  It shall be possible to secure the detector in the base with a concealed socket
headscrew to prevent unauthorized tampering.

5. Smoke detectors shall be UL 268 listed and FM approved.
6. All thermal sensors shall be field checked and set to meet the prevailing conditions of the

premise.  All such work shall be performed by an authorized representative of the
manufacturer trained in such procedures.

G. Addressable Initiation Module (AIM):
1. The addressable initiation module shall be used to connect supervised conventional

initiating device or zone of supervised conventional initiating devices (water flow switches,
tamper switches, manual pull stations, (4) wire smoke detectors, conventional (4) wire
duct detectors, fire pump alarms, dry chemical fire extinguisher control panels, etc.) to one
of the system's addressable circuits.

2. The module shall provide address setting means using rotary decimal switches and also
store an internal identifying code which the control panel shall use to identify the type of
device.

3. The module shall contain an integral LED that flashes each time the unit is polled.
2.08 NOTIFICATION APPLIANCES

A. Horns:
1. 24 volts DC.
2. Basic grille type with powder coated red finish paint.
3. Horn shall be rated 94 dBA (anechoic chamber) at 10 feet.  Output shall be selectable

steady tone or coded.  Provide dampening devices to reduce unit output by 5dBA for a
minimum of 40% of the system horn units and install as needed to meet the Owner's
needs.

4. Units shall be semi-flush where installed in construction with hollow or block walls.  Where
construction does not allow semi-flush mounting then unit shall be surface mounted
utilizing the manufacturers back box.

5. Units installed outdoors or in potentially wet locations shall be rated for such conditions.
6. Provide directional projector where noted on the Drawings.
7. Provide backbox and grille for fully recessed installations; 4 in. deep box maximum.
8. Horn for carbon monoxide alarm notification shall meet the requirements above but have a

white finish color, have the word "ALERT" imprinted on the device and have a temporal
Code 4 alarm.

B. Strobe Unit:
1. 24 volts DC with built-in Xenon Flasher; two watts maximum.  Pulse duration shall be 0.2

seconds with maximum duty cycle of 40%.  Illumination intensity shall be field selectable
for 15/30/75/110 candela or 135/177/185 candela as applicable for the location.  Output
setting shall be 15 candela in corridors, 75 candela in general areas, 177 candela in
sleeping areas or as indicated.  Flash rate minimum 1 Hz, maximum 2 Hz.  Units within
building shall flash in synchronization.

2. Protruding pyramid shaped lexan lens with reflector and the word "FIRE" imprinted on the
lens.
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3. Rated life shall be a minimum of 500 hours of continuous operation.
4. Units installed outdoors or in potentially wet locations shall be rated for such conditions.
5. Units shall be semi-flush where installed in construction with hollow or block walls.  Where

construction does not allow semi-flush mounting then unit shall be surface mounted
utilizing the manufacturers back box.  Wall or ceiling mounted as noted on the Drawings.

6. Provide surface backbox for surface installation; 4 in. deep maximum.
7. Strobe for carbon monoxide alarm notification shall meet the requirements above but have

a white finish color and have the word "ALERT" imprinted on the device.
C. Combination Horn-Strobe Units:

1. Unit shall be a combination of the horn and strobe units specified above in a single
manufactured unit.

2.09 ADDRESSABLE CONTROL MODULE
A. The addressable control module shall have an individual system address, be supervised and

control an output dry contact from indication from the FACP.  This can be used to control or
have an input to elevator controls, notification appliances, door holder circuits, fans systems,
etc. as indicated.  Output contacts shall be suitably rated for the intended amperage and be two
pole double throw.  Modules shall be connected to the addressable loop(s).

B. The unit shall control an output relay (dry contact form C).  The module shall mount in a 4 in.
square, 2-1/8 in. deep electrical box.

C. The module shall contain an integral LED that shall flash each time the module is polled.
D. The module shall provide address setting means using rotary decimal switches and also store

an internal identifying code which the control panel shall use to identify the type of device.
 Each unit shall have a separate address and be connected to the system addressable
signaling circuit.

2.10 AUTOMATIC DIALER
A. Provide automatic tie to telephone line upon activation of the fire alarm system and

transmission of prerecorded message.  Provide two telephone lines from the building service
individually routed to the FACP and terminated.

B. Ten minute digitally stored message capacity.
C. Provide automatic line seizure.
D. Provide automatic telephone dialing to a prearranged telephone line.  System shall have

standard pre-recorded message stored in the memory.  Record and store custom message as
indicated by the Owner or call station.

2.11 DIGITAL COMMUNICATOR
A. The digital fire communicator shall be installed in the FACP or mounted in a separate

enclosure.  The communicator shall be powered by 24 VDC from the FACP and shall report
four (4) conditions - (2) alarm, (1) trouble and (1) supervisory.  The unit shall have a built in
auxiliary relay output which is programmable for alarm or trouble conditions, and shall be
capable of sending a distinctive AC power failure report.

B. Install all wiring in accordance with manufacturer's recommendations.  All wiring shall be
completely tested as directed by the manufacturer, and a written test report submitted to them
for approval.  Their approval shall be obtained before connecting any devices.  The system
manufacturer, by their approval of the test report, shall assume all responsibility for all installed
wiring.

C. The communicator shall have the following features:  visual and audible trouble indications;
supervised or unsupervised input channels, dual phone line interface with line seizure; local
and remote programming and automatic 24-hour test.

D. The communicator shall be UL 864 listed and meet the requirements of NFPA 72 Chapter 4 for
supervising station fire alarm systems.
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2.12 NOTIFICATION APPLIANCE CIRCUIT EXTENDER (NAC)
A. Unit shall provide additional notification appliance circuit capability for new or existing system

and be utilized for horns and strobe units.
B. Connections to the unit shall include power, notification appliance circuit output circuits and

addressable control input or notification circuit input.  The power circuit shall be from an
emergency source if available in the building.

C. Notification appliance circuit capability shall be four Class B or Class A, 2A, 24VDC minimum.
 Selectable for synchronized or not.

D. Power supply shall be rated for 8A minimum at 24VDC for circuit power use and battery
charging.  Battery and charger shall be as specified within this section.

E. Unit shall provide output circuit/operation/battery/power/status monitoring and trouble signal to
FACP as needed.

F. Provide with battery and charger.  Battery to be sized for backup as indicated for FACP.
G. Operation:  upon a signal through the addressable control input or the notification appliance

circuit indicating a system alarm.
H. Use:  Units can be utilized where indicated or where building is greater than 60,000square feet

or over six stories in height.  There shall be a minimum of one unit for each floor.
2.13 CENTRAL STATION MONITORING

A. Make all arrangements for, and pay all costs for a UL listed central station monitoring service to
monitor the fire alarm system through the digital communicator for a period of one (1) year.

2.14 BATTERY AND CHARGER
A. Standby power shall be provided through 24 volt DC battery and automatic charger.
B. Provide sealed lead-calcium batteries suitable for a minimum of 24 hours of battery standby.

 When the system is operating on the battery supply, a trouble condition shall be generated.
 When utility power is restored, the system shall revert back to 120 VAC supply without any
operator action.

C. Provide cell reversal protection.
D. Battery life expectancy shall be ten (10) years minimum.
E. Charger shall be self-regulating, solid state, type, automatic with capability to fully charge the

discharged battery within 48 hours.
F. Locate charger within the FACP enclosure.  Locate batteries in FACP enclosure.

2.15 FIRE DEPARTMENT RADIO SIGNAL AMPLIFICATION SYSTEM
A. The radio amplification system shall provide suitable radio coverage throughout the building

and be acceptable to the jurisdictional fire department.
B. Bi-directional amplifiers (BDA) shall be coordinated with and be approved by the project local

Fire Marshal and Fire Department for amplification of the fire department portable radio signals.
 Unit enclosure shall be NEMA 4 minimum.  The unit shall have battery backup sized for 100%
load for 2 hours if supplied from and emergency power supply or 12 hours if normal power in a
NEMA 3R enclosure.

C. The system shall consist of a donor antenna, bidirectional signal amplifier, integrated surge
protection, coaxial cable, splitters, 12 antennas per floor (evenly spaced across the area), two
(2) 120V/20A circuits to the amplifier, associated cabling/supports/etc.  The system shall be
fully tested with the fire department until acceptable.

D. The system shall have networked or dry contact communication with the FACP to indicate the
supervisory conditions indicated below.  If dry contacts used then provide addressable initiation
module for each condition.  Circuits shall be supervised.
1. Loss of AC power supply.
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2. System battery charger(s) failure.
3. Malfunction of the donor antenna(s).
4. Failure of active RF-emitting devices.
5. Low battery.
6. Failure of critical system components.

E. The system shall have suitable radio licensing, be in accordance with the FCC and meet the
requirements of the Fire Code of New Jersey.

F. Acceptable Manufacturers
1. Fire alarm system manufacturer.
2. Manufacturer listed for use with the fire alarm system manufacturer.

PART 3 - EXECUTION
3.01 INSTALLATION OF EQUIPMENT

A. Comply with NECA 305, NFPA 72, and requirements of authorities having jurisdiction for
installation and testing of fire-alarm equipment. Install electrical wiring to comply with
requirements in NFPA 70.
1. Devices placed in service before other trades have completed cleanup must be replaced.
2. Devices installed, but not yet placed, in service must be protected from construction dust,

debris, dirt, moisture, and damage in accordance with manufacturer's written storage
instructions.

B. Building spaces shall have suitable environmental conditions to meet the system/equipment
manufacturer requirements prior to installation and operation.

C. All surface mounted devices shall be mounted on a special box furnished by fire alarm
equipment manufacturer.  Total assembly shall be secure, smooth contour and have no
protrusions.

D. Where detectors are installed on wood or masonry surfaces, attach brackets directly to the
surface with tamperproof fasteners.  Where detectors are installed on suspended ceilings,
provide additional supports in the ceiling, such as channel support system, angle iron or
additional runner bars.  Fasten the additional supports rigidly to the ceiling runner bar system.
 Attach bracket to the supports with tamperproof fasteners.  Install metal spacers between the
bracket and supports so that the ceiling tiles will not be a part of the support system.

E. Where ceiling mounted type devices are called for, verify ceiling type and mounting height in
the field.  Provide pendant-mounted devices as required for specified mounting height.

F. Install manual pull station in normal path of egress within 60 inches of exit doorway.
G. Smoke- and Heat-Detector Spacing:

1. Provide detectors as indicated on the plans and complying with the below.
2. Smooth ceiling spacing of smoke detectors must not exceed 30 ft.
3. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or return-air

opening.
4. Lighting Fixtures: Locate detectors not closer than 12 inches from lighting fixtures and not

directly above pendant mounted or indirect lighting.
H. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they

extend full width of duct. Tubes more than 36 inch long must be supported at both ends.
1. Do not install smoke detector in duct smoke-detector housing during construction. Install

detector only during system testing and prior to system turnover.
3.02 SYSTEM CIRCUITING

A. All wiring shall conform to the NEC and to NFPA-72, National Fire Alarm Code.
B. Install all wiring in accordance with manufacturer's recommendations, taking into account

loading, intended location, circuit length, spare capacity and voltage drop.
C. All wiring shall be copper and installed in a dedicated/segregated EMT conduit system.
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D. Ground equipment in accordance with Grounding and Bonding specification.
E. Exposed raceway systems, system junction boxes, and surface mounted device boxes must be

painted red.
F. Provide minimum #18 AWG twisted shielded pair for addressable signal line circuits.

 Notification appliance circuits shall be#14AWG minimum.  Conductor size shall meet or exceed
the manufacturer recommendation and be within the voltage drop calculations.

G. Addressable signal line circuits shall be NFPA 72 - 2016 Class A (redundant, single open
operation).

H. Notification appliance circuits shall be NFPA 72 - 2016 Class A (redundant, single open
operation).

I. Power circuits:
1. Provide the required quantity of 20 ampere, 120 volt circuits to the system with a minimum

of one (1) for the FACP, one (1) for each notification circuit extender.
2. Circuit breakers serving fire alarm system equipment shall have a red handle lock to

prevent from manual off operation.  Directory shall be marked for the specific equipment
served.

J. Notification circuits shall be segregated as indicated on the drawings and by individual floors as
a minimum.

3.03 ELECTRICAL AND CONTROL CONNECTIONS
A. All installations shall be accomplished in a professional manner by qualified personnel regularly

engaged in and experienced in this type of Work.  Fire alarm installation shall be directed by a
person who possesses a state license for installation of fire alarm systems.  All equipment and
components shall be installed in accordance with the manufacturer's recommendations.

B. Provide all wiring to sprinkler flow switches, pressure switches, temperature sensors and alarm
check valves, installed by others.  Review other trades drawings for quantities and locations.
 Maintain supervisory circuitry to the switches.  Use liquidtight conduit for the last 2 ft. - 0 in. of
raceway at the switch.

C. Provide all wiring to post indicator valves, OS&Y valves and dry pipe sprinkler system
maintenance air pressure switches, provided by others.  Wire into the supervisory alarm portion
of the fire alarm system.

D. Provide all power supplies and wiring to smoke relief hatches provided by others.  Smoke relief
hatch shall operate only when its associated smoke detector is in alarm.

E. Coordinate locations of duct smoke detectors with the ductwork contractor.  Provide all wiring to
duct smoke detectors.  Duct smoke detectors shall be mounted on the ventilating ductwork by
others.  All mounting arrangements, holes cut into ductwork, sealing of openings along with
ceiling and access doors for the duct type detectors shall be provided by others.  Provide duct
detectors along with sampling tubes with end caps.

F. Provide all wiring required for fan shutdown.  Wire from the addressable control module for
each fan to be shut down and provide wiring from the module to the fan control unit (starter,
adjustable speed drive, etc.)  Dry contact shall be wired ahead of all control functions for
starters.  Provide intermediate relay for control circuits beyond the rating of the control module.

G. An auxiliary fire alarm relay used to control an emergency control device that provides control
functions described in this specification shall be located within 3 ft. of the emergency control
device and all wiring shall be supervised.

H. All smoke detectors shall be field checked and set to meet the prevailing conditions of the
premise.  All such Work shall be performed by an authorized representative of the manufacturer
trained in such procedures.   Spot type smoke detectors shall be mounted a minimum of 3'
away from air diffusers and grilles.
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I. Provide circuiting from all indicated motor controls for indication if not operational and close any
associated smoke dampers.

J. Provide a weather proof combination horn/strobe unit to indicate fire protection system water
flow located near the fire department connection at a location coordinated with the local Fire
Marshall.

3.04 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals.
B. Install framed instructions in location visible from FACP.

3.05 FIELD QUALITY CONTROL
A. Field tests must be witnessed by the authority having jurisdiction.
B. Tests and Inspections:

1. Engage factory-authorized service representative to administer and perform tests and
inspections on components, assemblies, and equipment installations, including
connections.

2. Visual Inspection: Conduct visual inspection of all equipment and components prior to
testing.

3. System Testing:
a. All system equipment, panels, components and functions shall be fully tested to meet

NFPA 72, manufacturer's recommendations and ensure proper operation.
b. Each initiation device shall be tested with manufacturer recommended initiating

method to verify FACP annunciation.
c. Each notification appliance shall be tested for alarm operation and proper

audible/visual output.
d. All ancillary initiation and control equipment shall be tested for proper operation.
e. Provide test report once all equipment has proper operation as a submittal and once

approved send copies to the Owner (O&M) and local fire marshal.
3.06 TRAINING

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, test, operate, and maintain fire-alarm system. Allow Owner to record training.

B. Provide a minimum of four (4) hours of instruction to the operating personnel designated by the
Owner's Representative with regard to use and operation of the system.

3.07 PROGRAMMING
A. Include in bid the cost to cover all system programming, including items particular to this project

(such as custom zone descriptions, time delay settings, sensitivity settings, etc.) such that
entire system is 100% complete and operating to the Owner's satisfaction.  Coordinate all
system programming with the Owner.  Provide up to three programming modifications.

B. Provide programming of the system a minimum of once during the warranty period to provide
changes requested by the Owner.

3.08 SPARE EQUIPMENT
A. Provide the following spare equipment to the Owner.  Deliver the equipment to the Owner

designated location on the project site in original packaging.
B. Equipment to include:

1. Smoke detectors: 5% of each type used with a minimum of five (5).
2. Heat detectors: 5% of each type used with a minimum of five (5).
3. Addressable control modules: 2% of each type used with a minimum of two (2).

3.09 BUILDING RADIO SIGNAL SITE SURVEY
A. The contractor shall have a third party entity perform a radio signal site survey to determine the

fire department radio signal strength throughout the project area.  This shall be conducted at
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the end of construction and by a sub-contracted firm with methods acceptable to the local
jurisdiction.

B. The survey shall be coordinated and in conjunction with the local fire department.
C. The survey shall meet the requirements of the Fire Code of New York State.  Provide a report

describing the survey methods used, pertinent requirements, measurements taken, areas
where the signal strength is acceptable and recommendations for amplification/building
antennas for areas where the signal strength is no suitable.

END OF SECTION  28 31 02
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SECTION 28 31 13
EMERGENCY RESPONDER COMMUNICATIONS ENHANCEMENT SYSTEM (ERCES)

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Section includes designing, furnishing, installing, and testing of a complete and operating
Emergency  Communications Enhancement Systems (ERCES (formerly known as Emergency
Responder Radio Coverage System (ERRCS)). These specifications are provided to establish
the scope and general operating characteristics of the system.

B. The function is to provide full building radio coverage of the local first responders including the
Fire Department, Law Enforcement, Emergency Services, etc. at the signal strength required by
the AHJ.

C. The ERCES system shall amplify Emergency Responder radio communications to provide 95%
coverage in Common Areas and  99% floor area radio coverage In Critical areas per Building
Code _______ of the State of _______.
1. Critical areas include, but are not limited to, the following:

a. Fire Command Center(s).
b. Security room(s).
c. Elevator(s).
d. Elevator lobbie(s).
e. Emergency and Stand-by Generator Room(s).
f. Fire pump room(s).
g. Area(s) of refuge.
h. Inside enclosed exit stairway(s).
i. Exit passageway(s).
j. Standpipe cabinet(s).
k. Sprinkler sectional valve location(s).
l. Other staging areas identified by the Fire Department.

D. The ERCES shall provide monitoring of the essential system components as required by code
to include not less than Antenna failure, Booster Failure, AC power supply failure, and system
UPS failure.

E. Final acceptance and approval is required from the AHJ Department in writing prior to contract
closeout.

1.02 SCOPE
A. The scope includes all jumpers and connecting cables for a complete and operational system.
B. The scope includes power outlets with branch circuitry as indicated on the drawings.
C.  The scope includes all required cabling pathways above accessible ceilings and fixed conduit

pathways in exposed areas
1.03 RELATED REQUIREMENTS

A. Section 00 43 27 - Separate Prices Breakout Form
B. 01 23 00 - Alternates

1.04 PRICE AND PAYMENT PROCEDURES
A. Allowances:

1. See Section 01 21 00 - Allowances for allowances affecting this section.
1.05 ABBREVIATIONS AND ACRONYMS

A. AHJ - Authority Having Jurisdiction.
B. ERCES - Emergency Communications Enhancement Systems.
C. ERRCS - Emergency Responder Radio Coverage System.
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1.06 REFERENCE STANDARDSICC (IBC) 
A. BICSI 006 - Distributed Antenna System (DAS) Design and Implementation Best Practices;

2020.
B. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related Cabling

Infrastructure, 1st Edition; 2019.
C. BICSI N3 - Planning and Installation Methods for the Bonding and Grounding of

Telecommunication and ICT Systems and Infrastructure; 2020.
D. BICSI TDMM - Telecommunications Distribution Methods Manual, 14th Edition; 2020.
E. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
F. NECA/BICSI 607 - Standard for Telecommunications Bonding and Grounding Planning and

Installation Methods for Commercial Buildings; 2011.
G. NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring

Code or Reference Standard.
H. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.07 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Specify antenna grounding and surge protection in accordance with NEC Article 810.
C. Specify the backup power source (Life Safety), and include calculations to ensure the backup

power requirements as specified in this standard are met.
D. Equipment Specification Sheets - Provide copies of manufacturer specification sheets of all

system components
E. Shop Drawings:  

1. Include a plan view of each interior floor where indoor antenna systems are proposed.
Include antenna numbers, coaxial cable routes, and the locations of any other system
components including splitters, couplers, filters, amplifiers, etc. All components shall be
named or labeled for reference in power budget calculations tables. Overlay approximated
coverage radii indicating a –95 dBm downlink (base to mobile) signal strength around
each proposed indoor coverage antenna. Include results of any previous coverage testing
per grid, if available.

2. Provide schematic diagram of each system including references to submitted equipment.
F. Certificate:  Certify that products of this section meet or exceed specified requirements.

1. Submit product certificates signed by the manufacturer of radio system components
certifying that their products comply with specified requirements.

G. Delegated Design Documents:  Drawings and calculations  sealed by Designer .
1.08 QUALITY ASSURANCE

A. Designer Qualifications:  Perform design under direct supervision of Professional Engineer
experienced in design of this type of work and licensed in the State in which the Project is
located.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

D. Single-Source Responsibility: Obtain radio system components from a single source who
assumes responsibility for compatibility of system components.
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E. Installation shall conform to the requirements of the NFPA 101, Life Safety Code, the
__________ State Basic Building Code, and Local Code and Building Authority requirements.

F. Comply with NFPA 72, State of ___________  and all  local  codes.
G. All equipment shall be UL listed and labeled, and in accordance with applicable NEMA and

ANSI Standards.
1.09 GENERAL PERFORMANCE REQUIREMENTS

A. Radio Information - The Contractor will be responsible to contact he Local Fire Department and
AHJ to obtain City / County / Municipal System requirements.

B. The system as installed must comply with all applicable sections of FCC Rules Part 22, Part 90
and Part 101.

C. Signal Strength
1. Downlink. A minimum signal strength of -95 dBm shall be provided throughout the

coverage area.
2. Uplink.    A minimum signal strength of -100 dBm received at the City/County/Municipal

Radio System from the coverage area.
D. Supported Frequencies: The radio system shall support simultaneous usage of analog and

digital frequencies in the Megahertz public safety bands as utilized by the local Emergency
Responder Radio Coverage System.

E. Reject filters: Notch filter sections shall be incorporated to minimize adjacent channel cellular
and SMR (Nextel) degradation of the signal booster performance. The minimum downlink band
adjacent band rejection shall be 35 dB or greater at system coverage bands/channels.

F. Band Migration Capability: The signal booster shall include re-tunable or replaceable filters to
accommodate rapid and economic passband changes in the event of mandatory FCC changes
within the NPSPAC band. The use of non-adjustable and non-replaceable RF input and output
filters is prohibited.

G. Output Level control: An automatic output leveling circuit shall be included for both passbands
with a minimum dynamic range of 60 dB, less any gain reduction setting, to maintain FCC out
of band and spurious emission compliance.

H. Degraded performance in emergencies: The system shall be designed to allow degraded
performance in adverse conditions, such as abnormally high temperatures resulting from
nearby fires, extreme voltage fluctuations or other abnormal conditions that may occur during
an emergency. Circuits that intentionally disable the signal booster in such situations (i.e.
under/over voltage, over/under current, over/under temperature, etc.) shall not be implemented
as the standard mode for public safety applications. It is the purpose of this specification to
assure the maximum possible level of communications to public safety personnel depending
upon the signal booster even to the extent of damaging the signal booster as long as some
communications benefit can be provided during the emergency.

I. Mode of Operation: The system shall be normally powered on and shall continuously provide
passing of frequencies within the Public Safety and First Responder bands.

J. Active Equipment (Signal Boosters and Bidirectional Amplifiers) Shall meet FCC Requirements.
1.10 LICENSING

A. All fees associated with the licensing shall be paid by the Contractor.
B. All testing must be done on frequencies authorized by the FCC. A valid FCC license will be

required if testing is done on frequencies different from the police, fire or emergency medical
frequencies.

C. Install systems in accordance with UL, NEC and all other applicable codes. Install  system to
comply with drawings and final shop drawings in compliance with manufacturer instructions.
Provide all required hardware and labor for rack mounting of head-end system components.
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1.11 APPROVAL AND TESTING PROCEDURES
A. Design Approval: Plans shall be submitted and approved prior to installation. The following

information shall be provided to the local Fire Department unit representative by the system
designer / Contractor:
1. A minimum of 3 copies of the RF site survey results and of the proposed solution.
2. A minimum of 3 copies of detailed drawings showing the location of the donor antenna

with elevation information, amplification equipment and associated antenna systems
which includes a view showing building access to the equipment.

3. A minimum of 3 copies of schematic drawings of the electrical system, backup power,
antenna system and any other associated equipment relative to the amplification
equipment including panel locations and labeling.

4. A minimum of 1 copy of the Manufacturer’s data sheets on all equipment to be installed.
B. The local Fire Department will review plans and specifications. Upon acceptance, plans will be

stamped to indicate approval. Stamped plans are required to be present at the acceptance test.
Any field changes that occur during construction shall be incorporated into new As-Built plans,
including any manufacturer’s data sheets for any equipment changes not submitted in the
original submittal. As-Built plans, if required due to system changes, shall be submitted to the
local Fire Department for approval.

1.12 PROVISIONS FOR MAINTENANCE AND ANNUAL TESTING
A. Annual tests will be conducted by the local Fire Department unit or authorized company.

1. The 1st year re-testing will be done at no expense to the Owner or the appropriate
emergency services departments as required in the original testing procedures.

B. Maintenance Contract:  Provide pricing for maintenance and sevice contract, not included in the
base bid.

1.13 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Provide a one (1) year contractors full warranty and complete Service/Maintenance program in

compliance with code required system maintenance/service of the system, including
equipment, and wiring against defects in material and workmanship from the date of system
completion and final acceptance. If any defects in materials, workmanship or operational
failures are experienced within the warranty period promptly correct at no extra cost to the
Owner for parts or labor. Provide statement of warranty with O & M manuals.

C. Contractor shall be responsible to provide service during normal working hours within (8) hours
after notification by the Owner for normal service or within (2) hours for emergency service.
Emergency service is defined as the loss of any system component inhibiting access to an
entire building.

D. Within the warranty period, if equipment cannot be repaired with 24 hours of service visit, the
Contractor shall provide “loaner” equipment to the Owner at no charge.

E. Proper identification is required and must be visible while on-site for warranty/service calls.
Provide notification of completion to the Owner prior to departing the site.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Berk-Tel Communications; www.gainbars.com
B. Cell Signal Solutions; www.cellsignalsolutions.com
C. Substitutions:  See Section 01 60 00 - Product Requirements .
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PART 3 EXECUTION
3.01 TESTING

A. Pre-testing: The radio system shall be pre-tested to ensure that two-way coverage on each
floor of the building meets the minimum coverage described above.

B. Testing Procedures
1. Measurements shall be made with the antenna held in a vertical position at 3 to 4 feet

above the floor to simulate a typical portable radio worn on the belt or turnout coat pocket.
C. All signal measurement acceptance testing shall be performed by the contractor with their own

equipment, by qualified personnel who have specific training and familiarization with the test
equipment, and with test equipment which have been calibrated within the previous 3 months.
Signal measurement results shall be stored electronically and presented with final system
documentation including information pertaining to the location of each of the signal
measurement tests.

D. All signal quality and performance acceptance testing shall be performed with local Fire
Department radios. Coordinate with the local Fire Department to acquire a test set (properly
tuned and calibrated) for use during the acceptance testing.

E. Tests shall be made using frequencies close to the frequencies used by the Fire Department
and appropriate emergency services. If testing is done on the actual frequencies, then this
testing must be coordinated with the local Fire Department unit. All testing must be done on
frequencies authorized by the FCC. A valid FCC license will be required if testing is done on
frequencies different from the police, fire or emergency medical frequencies.

END OF SECTION  28 31 13
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SECTION 31 05 19
GEOSYNTHETICS FOR EARTHWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Geotextile for protection.
B. Geogrid for reinforcement.
C. Geocomposite for drainage.
D. Geomembrane for barrier.

1.02 RELATED REQUIREMENTS
A. Section 31 10 00 - Site Clearing.
B. Section 31 23 16 - Excavation.
C. Section 31 23 23 - Fill.

1.03 REFERENCE STANDARDS
A. AASHTO M 288 - Standard Specification for Geosynthetic Specification for Highway

Applications; 2022.
B. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to

Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.
C. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of

Geotextiles; 2015a (Reapproved 2023).
D. ASTM D4716/D4716M - Standard Test Method for Determining the (In-Plane) Flow Rate per

Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head; 2022.
E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile;

2021a.
F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of

Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).
G. ASTM D5199 - Standard Test Method for Measuring the Nominal Thickness of Geosynthetics;

2012 (Reapproved 2019).
H. ASTM D6241 - Standard Test Method for Static Puncture Strength of Geotextiles and

Geotextile- Related Products Using a 50-mm Probe; 2014.
I. ASTM D6637/D6637M - Standard Test Method for Determining Tensile Properties of Geogrids

by the Single or Multi-Rib Tensile Method; 2015.
J. ASTM D7005/D7005M - Standard Test Method for Determining the Bond Strength (Ply

Adhesion) of Geocomposites; 2016.
K. ASTM D7737/D7737M - Standard Test Method for Individual Geogrid Junction Strength; 2015.
L. GRI GM13 - Test Methods, Test Properties and Testing Frequency for High Density

Polyethylene (HDPE) Smooth and Textured Geomembranes; 2021.
M. GRI GM32 - Geomembrane Seaming Using Data Acquisition Hot Wedge Welding Devices;

2019.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's data on each product to be used, including physical properties,

seaming materials, and installation instructions.
C. Manufacturer's Instructions:  Indicate seaming method.



Town of Montgomery Police
Station  31 05 19 - 2  Geosynthetics for Earthwork 

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with at least three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 60 00 - Product Requirements for additional requirements.
B. Identify, store, and handle geosynthetic rolls and samples according to ASTM D4873/D4873M.
C. Protect materials from sunlight and other ultraviolet light sources during storage.
D. Handle geosynthetics with care and prevent dragging, dropping, or imbalanced lifting.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. SKAPS Industries :  www.skaps.com/#sle.
B. Solmax :  www.solmax.com/#sle.
C. US Fabrics Inc:  www.usfabricsinc.com/#sle.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 GEOSYNTHETIC
A. Provide geosynthetic in largest size sheets as possible to minimize field joining.
B. Uniform thickness according to ASTM D5199.
C. Ultraviolet Stability:  65 percent, minimum, when tested in accordance with ASTM

D4355/D4355M.
2.03 GEOTEXTILE

A. General:
1. Material:  Polyethylene consisting of 5 percent maximum regrind and free of contaminants.
2. AASHTO M 288.

B. Geotextile for Protection:  Capable of absorbing and dissipating stress.
1. Type:  Woven.
2. Seams:  Mechanically sewn.

a. Overlap:  3 inches (7.6 cm).
b. Stitch:  Flat; continuous; tied off at ends.

3. Grab Strength:  500 lb (2.2 kN), minimum, when tested in accordance with ASTM
D4632/D4632M.

4. Puncture Strength:  650 lb (2.9 kN), minimum, when tested in accordance with ASTM
D6241.

2.04 GEOGRID
A. General:

1. Material:  Polyethylene consisting of 5 percent maximum regrind and free of contaminants.
2. Tensile Strength at 5 percent Strain:  800 lb/ft (11.7 kN/m), minimum, when tested in

accordance with ASTM D6637/D6637M.
3. Minimum Opening Size:  1/2 inch (12.7 mm).
4. Products:

a. Tensar, a division of CMC; InterAx:  www.tensarcorp.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Geogrid for Reinforcement:  Capable of increasing tensile strength of soils.
1. Seams:  Spliced.

a. Overlap:  4 inches (10 cm).
b. Splice:  Fusion wedge welding.
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2. Ultimate Tensile Strength:  4,000 lb/ft (58.4 kN/m), minimum, when tested in accordance
with ASTM D6637/D6637M.

3. Junction Strength:  50 lb (0.22 kN), minimum, when tested in accordance with ASTM
D7737/D7737M.

C. Geogrid Accessories:
1. Seaming Splices:  Bodkin connection.
2. Anchoring Staples:  As recommended by manufacturer.

2.05 GEOCOMPOSITE
A. Geocomposite for Drainage:  Capable of collecting and transmitting liquids.

1. Material:  Polyethylene consisting of 5 percent maximum regrind and free of contaminants.
2. Fabrication:  Prefabricated.
3. Component Bond Strength:  0.5 lb/in (0.09 N/mm), minimum, when tested in accordance

with ASTM D7005/D7005M.
4. Transmissivity:  5.0 gpm/ft (0.001 m3/s/m), minimum, when tested in accordance with

ASTM D4716/D4716M.
5. Geonet Component:  Faced on one side with geotextile.

a. Thickness:  0.2 inch (5 mm) when tested in accordance with ASTM D5199.
b. Side Seams:  Cable tied.

1) Overlap:  4 inches (10 cm).
c. End Seams:  Cable tied.

1) Overlap:  12 inches (300 mm).
6. Geotextile Component:  Attached to geonet.

a. Type:  Nonwoven.
b. Seams:  Mechanically sewn.

1) Overlap:  12 inches (300 mm).
2) Stitch:  Flat; continuous; tied off at ends.

c. Grab Strength:  200 lb (0.8 kN), minimum, when tested in accordance with ASTM
D4632/D4632M.

d. Elongation:  50 percent minimum, when tested in accordance with ASTM
D4632/D4632M.

e. Apparent Opening Size:  No.70 (0.212 mm), maximum, when tested in accordance
with ASTM D4751.

7. Products:
a. Tensar, a division of CMC; FilterGrid:  www.tensarcorp.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Geocomposite Accessories:
1. Seaming Splices:  Plastic fasteners, contrasting color.
2. Anchoring Pins:  As recommended by manufacturer.

2.06 GEOMEMBRANE
A. Geomembrane for Barrier:  Capable of preventing fluid passage.

1. HDPE Liner:  Plastic sheet, comply with GRI GM13.
a. Thickness:  60 mils, 0.06 inch (1.5 mm).
b. Sided:  Single.

2. Seams:  Thermal fusion.
a. Overlap:  6 inches (150 mm), minimum.
b. Thermally Fused Seams:

1) Single hot wedge, according to GRI GM32.
B. Geomembrane Accessories:

1. Seaming Adhesive:  As recommended by manufacturer and compatible with material
being seamed.
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PART 3  EXECUTION
3.01 PREPARATION

A. Remove vegetation, boulders, and rocks larger than 3/4 inch (20 mm) in size and other sharp
objects in accordance with Section 31 10 00.

B. Remove unsuitable materials in accordance with Section 31 23 16.
C. Fill in holes, including stake holes, backfill, and fill in accordance with Section 31 23 23.

3.02 INSTALLATION
A. General:

1. Notify Architect a minimum of 24 hours prior to installation.
2. Prevent surface drainage from eroding under geosynthetic.  Repair undermined areas

prior to backfill.
3. Position geosynthetic smooth and wrinkle free on prepared surface; unroll or unfold

carefully, avoiding stretching.
4. Perform seaming in adequate lighting.  Seam each geosynthetic member immediately

after final placement.  Clean sheets of dust, dirt, and other foreign matter prior to seaming.
B. Protection:

1. Install geotextile according to manufacturer's recommendations.
2. Lay sheets in the direction of incline.
3. Repairs:  Remove damaged portion of geotextile and seam an additional layer to cover

the affected area in all directions.
C. Reinforcement:

1. Install geogrid according to manufacturer's recommendations.
2. Lay sheets in the direction of reinforcement.
3. Allow geogrid to lie in a relaxed state for a minimum of 1/2 hour prior to attachments.
4. Repairs:  Remove damaged portion of geogrid and seam an additional layer to cover the

affected area in all directions.
D. Drainage:

1. Install geocomposite according to manufacturer's recommendations.
2. Lay sheets in the direction of incline.
3. Allow geocomposite to lie in a relaxed state for a minimum of 1/2 hour prior to

attachments.
4. Repairs:

a. Remove damaged portion of geonet and end seam an additional layer to cover the
affected area in all directions.

b. Remove damaged portion of geotextile and seam an additional layer to cover the
affected area in all directions.

E. Barrier:
1. Install geomembrane according to manufacturer's recommendations.
2. Lay sheets in the direction of incline.
3. Allow geomembrane to lie in a relaxed state for a minimum of 1/2 hour prior to

attachments.
4. Repairs:  Remove damaged portion of geomembrane and seam an additional layer to

cover the affected area in all directions.
3.03 BACKFILL

A. Obtain approval for geosynthetic sheet installation from Architect before placing fill.
B. Backfill in a manner to prevent damage to geosynthetic.  Repair geosynthetic damaged during

backfill operations.
C. Cover geosynthetic in the installed direction in accordance with Section 31 23 23.

1. Cover geosynthetic within time limits specified by manufacturer.
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2. Drive only on earth cover and use only rubber-tired or rubber-tracked vehicles.
3. Lift Thickness:  12 inches (300 mm).

3.04 PROTECTION
A. Do not exceed geosynthetic manufacturer's recommended exposure to UV radiation.
B. Prevent surface water runoff from contaminating geosynthetic.
C. Do not use pins or staples where risk of damaging underlying geosynthetic layer is present.
D. Erect barricades to prevent traffic over geosynthetic before it is filled.

END OF SECTION  31 05 19
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SECTION 31 10 00
SITE CLEARING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Clearing and grubbing.
B. Selective removal and trimming.
C. Earth stripping and stockpiling.
D. Repair and restoration.
E. Debris removal.

1.02 REFERENCE STANDARDS
A. 29 CFR 1910.266 - Logging Operations; Current Edition.
B. ANSI A300 Part 1 - American National Standard for Tree Care Operations - Tree, Shrub, and

Other Woody Plant Management - Standard Practices (Pruning); 2017.
C. ANSI Z133 - American National Standard for Arboricultural Operations - Safety Requirements;

2017.
PART 2  PRODUCTS
2.01 MATERIALS

A. Sedimentation Barrier:  See Section 01 57 13 - Temporary Erosion and Sediment Control.
PART 3  EXECUTION
3.01 EXAMINATION

A. Comply with additional requirements specified in Section 01 70 00 - Execution and Closeout
Requirements.

B. Identify potential runoff areas.
C. Construction Fencing:  See Section 01 50 00 - Temporary Facilities and Controls.
D. Identify potential dust sources.
E. Identify preexisting debris, junk, and trash on-site.

3.02 PREPARATION
A. Coordinate work with utility companies; notify before starting work and comply with local

requirements; obtain required permits.
B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Protect existing structures and other elements that are to remain.
E. Install sedimentation barrier according to Section 01 57 13 - Temporary Erosion and Sediment

Control.
F. Develop dust remediation controls and methods. Do not use water if that results in ice, flooding,

sedimentation of public waterways or storm sewers, or other pollution.
G. Remove preexisting debris, junk, and trash on-site.

3.03 CLEARING AND GRUBBING
A. Clearing:  Cut trees, stumps, shrubs, downed timber, and other vegetation for removal within

identified area as indicated on drawings according to 29 CFR 1910.266. Follow
recommendations of ANSI Z133 and best local practices for species involved.

B. Do not remove or damage vegetation beyond limits indicated on drawings.
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3.04 SELECTIVE REMOVAL AND TRIMMING
A. Selective Removal:  Individual tree and shrub identified for removal as indicated on drawings

according to 29 CFR 1910.266.
B. Selective Trimming:  Individual limbs and branches cut back according to ANSI A300 Part 1

identified for removal as indicated on drawings. Follow recommendations of ANSI Z133 and
best local practices for species involved.

3.05 EARTH STRIPPING AND STOCKPILING
A. Stripping:

1. Remove topsoil within identified area as indicated on drawings.
B. Stockpiling:

1. Place topsoil in identified areas as indicated on drawings:
a. Pile depth not to exceed 8 feet (2.5 m).

3.06 REMOVED VEGETATION PROCESSING
A. Do not burn, bury, landfill, or leave on-site, except as indicated on drawings.
B. Trees:  Sell if marketable.

3.07 REPAIR AND RESTORATION
A. Remaining Existing Facilities, Utilities, and Site Features:  If damaged due to this work, repair

or replace to original condition.
B. Vegetation:  Replace damaged or destroyed vegetation identified to remain as indicated on

drawings at no cost to Owner:
1. Outside removal limits.

3.08 DEBRIS REMOVAL
A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.
C. Clean up spillage and windblown debris from public and private lands.

3.09 CLEANING
A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
B. Remove unused stockpiled subsoil. Grade stockpile area to prevent standing water.
C. Leave site clean and ready to receive work.

END OF SECTION  31 10 00
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SECTION 31 22 00
GRADING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Rough grading.
B. Fine grading.

1.02 RELATED REQUIREMENTS
A. Section 31 23 23 - Fill.

1.03 REFERENCE STANDARDS
A. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified

Soil Classification System); 2017, with Editorial Revision (2020).
1.04 SUBMITTALS

A. Project Record Documents:  Accurately record actual locations of utilities remaining by
horizontal dimensions, elevations or inverts, and slope gradients.

PART 2  PRODUCTS
2.01 MATERIALS

A. Gravel:  Excavated on-site.
1. Graded according to ASTM D2487 Group Symbol GW, GP, or SP.

B. Other Fill Materials:  See Section 31 23 23.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify survey bench mark and intended elevations for grading areas are as indicated.
B. Verify the absence of standing or ponding water.

3.02 PREPARATION
A. Identify required lines, levels, contours, and datum.
B. Stake and flag locations of known utilities.
C. Locate, identify, and protect above- and below-grade utilities to remain.
D. Provide temporary means and methods to remove standing or ponding water from areas prior

to grading.
E. Protect site features to remain, including but not limited to bench marks, survey control points,

and fences.
3.03 ROUGH GRADING

A. Excavate and fill subgrade material to elevations indicated on plans.
B. Remove and replace unsuitable materials as specified fill.

3.04 FINE GRADING
A. Scrape and spread subgrade material uniformly smooth and without disruptions as indicated on

drawings.
B. Slopes:  Transition smoothly to adjacent areas.

3.05 TOLERANCES
A. Top Surface:  Plus or minus 1 inch (____ mm) .

3.06 CLEANING
A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
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B. Remove unused stockpiled subsoil. Grade stockpile area to prevent standing water.
C. Leave site clean and raked, ready to receive work.

END OF SECTION  31 22 00
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SECTION 31 23 16
EXCAVATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Excavating for building volume below grade, footings, slabs-on-grade, paving, site structures,
and utilities within the building .

B. Trenching for utilities outside the building to utility main connections.
C. Temporary excavation support and protection systems.

1.02 RELATED REQUIREMENTS
A. Section 21 05 53 - Identification for Fire Suppression Piping and Equipment:  Underground

warning tapes at underground fire suppression lines.
B. Section 22 05 53 - Identification for Plumbing Piping and Equipment:  Underground warning

tapes at underground plumbing lines.
C. Section 23 05 53 - Identification for HVAC Piping and Equipment:  Underground warning tapes

at underground HVAC lines.
D. Section 26 05 53 - Identification for Electrical Systems:  Underground warning tapes at

underground electrical lines.
E. Section 31 22 00 - Grading:  Grading.

1.03 REFERENCE STANDARDS
A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Temporary Support and Excavation Protection Plan.
C. Field Quality Control Submittals:  Document visual inspection of load-bearing excavated

surfaces.
1.05 QUALITY ASSURANCE

A. Temporary Support and Excavation Protection Plan:
1. Bracing and shoring design to meet requirements of OSHA’s Excavation Standard, 29

CFR 1926, Subpart P.
PART 2  PRODUCTS
2.01 MATERIALS

A. Underground Warning Tapes:
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the work are as indicated.
B. Determine the prevailing groundwater level prior to excavation.  If the proposed excavation

extends less than 1 foot (305 mm) into the prevailing groundwater, control groundwater
intrusion with perimeter drains routed to sump pumps, or as directed by Architect.  If the
proposed excavation extends more than 1 foot (305 mm) into the prevailing groundwater,
control groundwater intrusion with a comprehensive dewatering procedures, or as directed by
Geotechnical Engineer.

3.02 PREPARATION
A. Identify required lines, levels, contours, and datum locations.
B. Locate, identify, and protect utilities that remain and protect from damage.
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C. Grade top perimeter of excavation to prevent surface water from draining into excavation.
 Provide temporary means and methods, as required, to maintain surface water diversion until
no longer needed, or as directed by Architect.

3.03 TEMPORARY EXCAVATION SUPPORT AND PROTECTION
A. Excavation Safety:  Comply with OSHA’s Excavation Standard, 29 CFR 1926, Subpart P.

1. Excavations in stable rock or in less than 5 feet (1.5 m) in depth in ground judged as
having no cave-in potential do not require excavation support and protection systems.

2. Depending upon excavation depth, time that excavation is open, soil classification,
configuration and slope of excavation sidewalls, design and provide an excavation support
and protection system that meets the requirements of  29 CFR 1926, Subpart P:
a. Sloping and benching systems.
b. Support systems, shield systems, and other protective systems.

3.04 EXCAVATING
A. Excavate to accommodate new structures and construction operations.
B. Notify Architect of unexpected subsurface conditions and discontinue affected Work in area

until notified to resume work.
C. Do not interfere with 45 degree bearing splay of foundations.
D. Provide temporary means and methods, as required, to remove all water from excavations until

directed by Architect.  Remove and replace soils deemed suitable by classification and which
are excessively moist due to lack of dewatering or surface water control.

3.05 FILLING AND BACKFILLING
A. Do not fill or backfill until all debris, water, unsatisfactory soil materials, obstructions, and

deleterious materials have been removed from excavation.
B. Install underground warning tape at buried utilities according to Sections 21 05 53, 22 05 53, 23

05 53, and 26 05 53.
3.06 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Provide for visual inspection of load-bearing excavated surfaces by Architect before placement
of foundations.

3.07 CLEANING
A. Stockpile excavated material to be re-used in area designated on site in accordance with

Section 31 22 00.
B. Remove excavated material that is unsuitable for re-use from site.
C. Remove excess excavated material from site.

3.08 PROTECTION
A. Divert surface flow from rains or water discharges from the excavation.
B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil

stability.
C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as

to maintain foundation subgrade in satisfactory, undisturbed condition.
D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
E. Keep excavations free of standing water and completely free of water during concrete

placement.
END OF SECTION  31 23 16
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SECTION 31 23 16.13
TRENCHING

PART 3  EXECUTION
1.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.
1.02 TRENCHING

A. Notify Architect of unexpected subsurface conditions and discontinue affected Work in area
until notified to resume work.

B. Slope banks of excavations deeper than 4 feet (1.2 meters) to angle of repose or less until
shored.

C. Do not interfere with 45 degree bearing splay of foundations.
D. Cut trenches wide enough to allow inspection of installed utilities.
E. Hand trim excavations.  Remove loose matter.
F. Remove excavated material that is unsuitable for re-use from site.
G. Remove excess excavated material from site.
H. Provide temporary means and methods, as required, to remove all water from trenching until

directed by the Architect.  Remove and replace soils deemed unsuitable by classification and
which are excessively moist due to lack of dewatering or surface water control.

I. Determine the prevailing groundwater level prior to trenching.  If the proposed trench extends
less than 1 foot (305 mm) into the prevailing groundwater, control groundwater intrusion with
perimeter drains routed to sump pumps, or as directed by the Architect.

1.03 PREPARATION FOR UTILITY PLACEMENT
A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
B. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
C. Until ready to backfill, maintain excavations and prevent loose soil from falling into excavation.

1.04 BACKFILLING
A. Backfill to contours and elevations indicated using unfrozen materials.
B. Employ a placement method that does not disturb or damage other work.
C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet,

frozen or spongy subgrade surfaces.
D. Maintain optimum moisture content of fill materials to attain required compaction density.
E. Slope grade away from building minimum 2 inches in 10 feet (50 mm in 3 m), unless noted

otherwise.  Make gradual grade changes.  Blend slope into level areas.
F. Correct areas that are over-excavated.

1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97
percent of maximum dry density.

G. Compaction Density Unless Otherwise Specified or Indicated:
H. Reshape and re-compact fills subjected to vehicular traffic.

1.05 BEDDING AND FILL AT SPECIFIC LOCATIONS
1.06 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Evaluate results in relation to compaction curve determined by testing uncompacted material in
accordance with ASTM D1557 ("modified Proctor"), AASHTO T 180, or ASTM D698 ("standard
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Proctor").
C. If tests indicate work does not meet specified requirements, remove work, replace and retest.
D. Frequency of Tests:  ________.

END OF SECTION  31 23 16.13
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SECTION 31 23 16.26
ROCK REMOVAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Removal of identified rock during excavation.
1.02 PRICE AND PAYMENT PROCEDURES

A. See Section 01 22 00 - Unit Prices, for additional unit price requirements.
B. Site Rock Removal:  By the cubic yard (cubic meter) measured before disintegration.  Includes

preparation of rock for removal, explosive and mechanical disintegration of rock, removal from
position, loading and removing from site.  For over excavation, payment will not be made for
over excavated work nor for replacement materials.

C. Trench Rock Removal:  By the cubic yard (cubic meter)  measured before  disintegration .
 Includes preparation of rock for removal, explosive and mechanical disintegration of rock ,
removal from position, loading and removing from site.  For over excavation, payment will not
be made for over excavated work nor for replacement materials.

1.03 DEFINITIONS
A. Site Rock:  Solid mineral material with a volume in excess of 1 cubic yard (0.76 cubic meter)  or

solid material that cannot be removed with a 2 cubic yards (1.14 cubic meters)  capacity power
shovel without drilling .

B. Trench Rock:  Solid mineral material with a volume in excess of 1 cubic yard (0.76 cubic
meter) or solid material that cannot be removed with a 1 cubic yard (0.76 cubic meter) capacity
power shovel without drilling.

1.04 REFERENCE STANDARDS
A. NFPA 495 - Explosive Materials Code; 2023.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate the proposed method of blasting, delay pattern, explosive types, type

of blasting mat or cover, and intended rock removal method.
1.06 QUALITY ASSURANCE

A. Seismic Survey Firm:  Company specializing in seismic surveys with five years documented
experience.

B. Explosives Firm:  Company specializing in explosives for disintegration of rock, with five years
documented experience.

PART 2  PRODUCTS
2.01 MATERIALS

A. Explosives:  Type recommended by explosive firm following seismic survey and required by
authorities having jurisdiction.

B. Delay Device: Type recommended by explosives firm.
C. Blast Mat Materials:  Type recommended by explosives firm.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify site conditions and note subsurface irregularities affecting work of this section.
3.02 PREPARATION

A. Identify required lines, levels, contours, and datum.
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3.03 ROCK REMOVAL
A. Excavate and remove rock by either mechanical or explosive methods.
B. Mechanical Methods:  Drill holes and utilize expansive tools to fracture rock.
C. If rock is uncovered requiring the explosives method for rock disintegration, execute as follows:

1. Provide seismographic monitoring during progress of blasting operations.
2. Drill blasting holes within 12 feet (4 m) of finished slope.
3. Disintegrate rock and remove from excavation.

D. Use of Explosives:  Obtain permits from authorities having jurisdiction before explosives are
brought to site or drilling is started.
1. Comply with NFPA 495 and applicable state and local codes.
2. Prior to blasting, obtain a seismographic survey to determine maximum charges that can

be used at each location in area of excavation without damaging adjacent properties or
other work.

3. Prior to executing seismographic survey, advise owners of adjacent buildings and
structures in writing; explain planned survey and blasting operations.

4. Prior to blasting, document conditions of buildings near locations of intended blasting and
photograph existing conditions identifying existing irregularities.

5. Schedule work to avoid working hours of occupied buildings nearby.
E. Form level bearing at bottom of excavations.
F. Remove shaled layers to provide sound and unshattered base for footings.
G. In utility trenches, excavate to 6 inches (150 mm) below invert elevation of pipe and 24 inches

(600 mm) wider than pipe diameter.
H. Remove excavated materials from site.
I. Correct unauthorized rock removal in accordance with backfilling and compacting requirements

of Section 31 23 23.
3.04 FIELD QUALITY CONTROL

A. Independent agency field inspection will be provided under provisions of Section 01 40 00 -
Quality Requirements.

END OF SECTION  31 23 16.26
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SECTION 31 23 23
FILL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for building volume below grade, footings, slabs-on-grade,
paving, and utilities within the building.

B. Backfilling and compacting for utilities outside the building to utility main connections.
1.02 RELATED REQUIREMENTS

A. Section 31 05 19 - Geosynthetics for Earthwork.
B. Section 32 91 19 - Landscape Grading.

1.03 DEFINITIONS
1.04 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-
kg (10-lb) Rammer and a 457-mm (18-in.) Drop; 2022, with Errata .

B. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates; 2019.

C. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).

D. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).

E. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017, with Editorial Revision (2020).

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Soil Samples:  10 pounds (4.5 kg) sample of each type of fill; submit in air-tight containers to

testing laboratory.
C. Materials Sources:  Submit name of imported materials source.
D. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials

used, including manufactured fill.
E. Compaction Density Test Reports.

PART 2  PRODUCTS
2.01 FILL MATERIALS

A. General Fill  - Fill Type General Fill :  Subsoil excavated on-site .
1. Graded.
2. Suitable material from off-site borrow pits (run of bank) shall consist of a natural or artificial

mixture hard, durable pebbles, rock fragments and soil binder, free from soft particles and
excess clay, and shall be graded as follows:

Sieve Size Percent Passing (By Weight)
4 inch 100
¼ inch 25 - 60

No. 200 0 - 20

B. Structural Fill - Fill Type 1:  Complying with State of New York Highway Department standard.
Sieve Size Percent Passing (By Weight)

3/4 inch 100
1/2 inch 90 - 100
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3/8 inch 40 - 70
No. 4 0 - 15
No. 8 0 - 5

C. Granular Fill Crushed Stone or Pea Gravel - Fill Type 1a:  Natural stone; washed, free of clay,
shale, organic matter.
1. Grade in accordance with ASTM D2487 Group Symbol GM.

Sieve Size Percent Passing (By Weight)
3/4 inch 100
1/2 inch 90 - 100
3/8 inch 40 - 70

No. 4 0 - 15
No. 8 0 - 5

D. Select Material No. 2 (crushed stone #2 - NYSDOT Table 703-4) shall conform to NYSDOT
Section 703 - Aggregates, and shall be graded as follows:

Sieve Size Percent Passing (By Weight)
1½ inch 100
1 inch 90 - 100
½ inch 0 - 15

E. Select Material No. 4 (manufactured quarry processed stone) shall conform to the requirements
of the NYSDOT Standard Specifications for NYSDOT Item No. 304.12, and shall be graded as
follows:

Sieve Size Percent Passing (By Weight)
2 inch 100
¼ inch 25 - 60
No. 40 5 - 40

No. 200 0 - 10

F. Select Material No. 5 (crushed stone #3A - NYSDOT Table 703-4) shall conform to NYSDOT
Section 703-Aggregates, and shall be graded as follows:

Sieve Size Percent Passing (By Weight)
2 inch 100

1½ inch 90 -100
1 inch 0 - 15

G. Select Material No. 6 (crushed stone #3 - NYSDOT Table 703-4) shall conform to NYSDOT
Section 703 - Aggregates, and shall be graded as follows:

Sieve Size Percent Passing (By Weight)
2½ inch 100
2 inch 90 - 100

1½ inch 35 - 70
1 inch 0 - 15

H. Sand  - Fill Type 3 :  Natural river or bank sand;  free of silt, clay, loam, friable or soluble
materials, and organic matter.
1. Graded in accordance with ASTM C136/C136M; within the following limits:

Sieve Size Percent Passing (By Weight)
No. 4 90-100
No. 8 75-100

No. 16 50-85
No. 30 25-60
No. 50 10-30

No. 100 1-10
No. 200 0 - 3



Town of Montgomery Police
Station  31 23 23 - 3  Fill 

2.02 ACCESSORIES
A. Geotextile:  See Section 31 05 19.

2.03 SOURCE QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for general requirements for testing and analysis

of soil material.
B. Where fill materials are specified by reference to a specific standard, test and analyze samples

for compliance before delivery to site.
C. If tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION
3.01 EXAMINATION

A. Identify required lines, levels, contours, and datum locations.
B. Verify areas to be filled are not compromised with surface or ground water.

3.02 PREPARATION
A. Scarify and proof roll subgrade surface to a depth of 6 inches (150 mm) to identify soft spots.
B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.03 FILLING
A. Fill to contours and elevations indicated using unfrozen materials.
B. Employ a placement method that does not disturb or damage other work.
C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet,

frozen or spongy subgrade surfaces.
D. Maintain optimum moisture content of fill materials to attain required compaction density.
E. Slope grade away from building minimum 2 inches in 10 feet (50 mm in 3 m), unless noted

otherwise.  Make gradual grade changes.  Blend slope into level areas.
F. Correct areas that are over-excavated.

1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97
percent of maximum dry density.

G. Compaction Density Unless Otherwise Specified or Indicated:
H. Reshape and re-compact fills subjected to vehicular traffic.
I. Maintain temporary means and methods, as required, to remove all water while fill is being

placed as required, or until directed by the Architect.  Remove and replace soils deemed
unsuitable by classification and which are excessively moist due to lack of dewatering or
surface water control.

3.04 FILL AT SPECIFIC LOCATIONS
A. Use general fill unless otherwise specified or indicated.
B. Under Interior Slabs-On-Grade:

1. Use Type1 or 1a .
2. Compact to 95 percent of maximum dry density.

C. At Foundation Walls and Footings:
1. Use ____ .
2. Do not backfill against unsupported foundation walls.

D. Over Subdrainage Piping at Foundation Perimeter and Under Slabs:
1. Drainage fill and geotextile:  Section 31 05 19.
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2. Cover drainage fill with general fill.
3. Compact to 95 percent of maximum dry density.

E. Around and Over Underground Tanks:
1. Use initial fill of sand.

a. 12 inches (300 mm) deep.
b. Compact to 95 percent of maximum dry density.

2. Complete with general fill.
a. Compact to 95 percent of maximum dry density.

F. At Lawn Areas:
1. Use general fill.
2. Fill up to 6 inches (150 mm) below finish grade elevations.
3. Compact to 95 percent of maximum dry density.
4. See Section 32 91 19 for topsoil placement.

G. At Planting Areas Other Than Lawns :
1. Use general fill.
2. Fill up to 12 inches (300 mm) below finish grade elevations.
3. Compact to 95 percent of maximum dry density.
4. See Section 32 91 19 for topsoil placement.

H. At French Drains:
1. Use granular fill.
2. Compact to 95 percent of maximum dry density.

I. Under Pavers Set on Sand Leveling Bed:
1. Use granular fill.
2. Fill up to bottom of sand leveling bed.
3. Compact to 95 percent of maximum dry density.
4. See unit pavers section for leveling bed placement.

J. Under Monolithic Paving and Monolithic Paver Setting Beds:
1. Compact subsoil to 95 percent of its maximum dry density before placing fill.
2. Use general fill.
3. Compact to 95 percent of maximum dry density.
4. See Section 32 11 23 for aggregate base course placed over fill.

3.05 TOLERANCES
A. Top Surface of General Filling:  Plus or minus 1 inch (25 mm) from required elevations.

3.06 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and

testing.
B. Soil Fill Materials:

1. Evaluate results in relation to compaction curve determined by testing uncompacted
material in accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified
Proctor"), or AASHTO T 180.

2. If tests indicate work does not meet specified requirements, remove work, replace and
retest.

3. Frequency of Tests:  as indicated on drawings .
4. Proof roll compacted fill at surfaces that will be under slabs-on-grade.

END OF SECTION  31 23 23
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SECTION 31 40 10
DEWATERING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for dewatering of excavations.
1.02 SYSTEM DESCRIPTION

A. Contractor shall be solely responsible for the means, methods, techniques, sequences, and
procedures of construction to properly dewater, remove, and dispose of water entering into
trenches and other excavations and to prevent saturated soil from flowing into the excavation.

B. The design and operation of the dewatering system shall maintain the stability of existing
utilities, structures and pavements and prevent settlement of original ground, existing utilities,
structures and pavements in the project area.

C. Unless otherwise shown on the drawings, the groundwater level shall be maintained at least
two feet below the bottom of the excavation or controlled fill.

D. When jacking, boring, or tunneling operations are required, the contractor shall have available
at all times adequate pumping equipment for dewatering shafts, jackings, borings, and tunnels.
The contractor shall at all times use whatever means are required to control groundwater to
prevent loss of ground. In addition, when placing the concrete cradle for the carrier pipe, the
water in the jacking, boring or tunnel shall be controlled so that at no time during placement or
hardening of the concrete will water wash, mix with, or seep into the unhardened concrete.

1.03 REFERENCES
A. New York Standards and Specifications for Erosion and Sediment Control.

1.04 SUBMITTALS
A. The contractor shall submit a comprehensive dewatering plan to the engineer for review

including design and location of settlement basins, and plans for monitoring adjacent ground
water, surface water, existing utilities and structures and water supplies to prevent loss or
settlement.

B. Where dewatering is discharged into a storm drainage system, siltation levels shall be
measured at each manhole or basin downstream of the discharge point both prior to
dewatering and after termination. Levels shall be certified to by a licensed Land Surveyor.

1.05 SITE CONDITIONS
A. Where existing pipelines enter the construction area, they may be supported on permeable

crushed stone material. This stone may act as a point source for large quantities of water at
each such pipe location.

PART 2 PRODUCTS
2.01 N/A
PART 3 EXECUTION
3.01 PREPARATION

A. If shown on the drawings, water observation pipes shall be installed to monitor the ground
water level during the dewatering operation. Daily observation of the ground water level in
relation to bottom of the excavation shall be taken and recorded by the contractor under the
observation of the engineer.

B. Power for dewatering equipment shall be electric utility power. Use of equipment which
operates on gasoline or other such fuel will only be permitted if the availability of electric power
is not feasible, or the equipment is used for standby power.
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3.02 INSTALLATION
A. The water level obtained by dewatering shall be maintained at the specified depth below the

excavation or controlled fill across the entire width of the excavation or controlled fill.
Excavations shall be kept dry until the structures, pipes and appurtenances to be built therein
have been completed to such extent that they will not be floated or otherwise damaged and the
placement and compaction of backfill material has taken place.

B. All water pumped or drained from the work shall be disposed of in a suitable manner without
undue interference with other work or damage to surfaces and property.  Suitable temporary
channels shall be provided for water that may flow along or across the site of the work. No
water shall be pumped or drained into work built or under construction. Water shall be disposed
in such a manner as not to be a menace to Public Health.

C. Suitable provisions for adequate drainage of the discharge shall be made considering normal
and flood conditions of both surface and ground water. Adequate stream flow in adjacent
streams shall be maintained at all times.

D. Silt laden water or water contaminated by acid soils shall not be discharged directly into storm
sewers, surface waters, stream crossings, wetlands or any critical impact area. Care shall be
taken not to damage or fill vegetation by excessive watering or by silt accumulations in the
discharge area. Settlement basins shall be employed where necessary to remove silt and to
treat acid water to the ambient PH of the receiving waters.

E. To allow sediment to settle out of water that interferes with construction before such water
enters any surface waters, dewatering operations shall direct pumpage as far from the critical
impact area as possible and into suitable settlement basins. Settlement basins shall be
constructed and used as specified to protect vegetation and to achieve environmental
objectives.

F. All dewatering of excavations shall be done on the upland side of the excavation, away from
the stream crossings, wetland habitats or critical impact areas, and the effluent shall be
discharged through a manifold apparatus of no less than 50 feet in length with multiple
discharge holes upland of an overlapped, anchored double hay bale barrier to prevent
sediment discharge into the waterway, stream, wetland habitat or critical impact area or into
suitable settlement basins.

G. All dewatering structures shall be maintained functional throughout their use period and siltation
deposits in settlement basins, storm sewers, surface waters, streams or wetlands resulting from
the dewatering operation shall be removed by the contractor periodically during construction
and prior to the removal of the siltation control devices. Removed siltation deposits shall be
disposed of in accordance with the Section "Waste Materials Disposal", Division 1. All areas
shall be restored by the contractor to the condition existing prior to commencement of the
dewatering operation.

H. Unless specified otherwise, if any water supplies such as wells are affected or disrupted by the
dewatering operation, the contractor shall take whatever steps are required to provide
uninterrupted water service at an average rate of 250 gallons per unit per day, including the
installation of temporary water lines, if necessary. Prior to construction, the contractor shall
ascertain the depth of existing water supply wells in the area which may be affected. Shallow
wells whose depth is within the cone of influence of the dewatering operations shall be
deepened prior to construction or other temporary measures taken.

I. In the event that excavations are to be carried below the elevations shown on the drawings, no
work will proceed until the water level is lowered to a depth of at least two feet below the
anticipated depth of the excavation.

J. In the event that the settlement basin, storm sewer, surface waters, streams or wetlands
become surcharged or flooded, whether due to dewatering discharge or rainfall or a
combination of both, the contractor shall throttle back or terminate his dewatering, until the
adverse conditions subside.
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K. Upon removal of well points, deep wells or other dewatering equipment, the contractor shall
backfill, compact and pave (in roads) all holes. Holes shall be compacted for the full depth of
the hole to a density equal to adjacent in place soils.

3.03 FIELD QUALITY CONTROL
A. If the potential for saline intrusion exists, water observation pipes shall be utilized and salinity

tests shall be performed by the contractor on a weekly basis at observation pipes selected by
the engineer. The contractor shall prevent saline intrusion by re-injection of dewatering
discharge, minimizing pumping rates, or other methods.

B. When encountering acid soil conditions, the effluent pH from the settling basin shall be tested a
minimum of two times daily and adjusted to ambient receiving water pH by the contractor.

C. Monitoring and testing of hydrogen sulfide content of dewatering discharge shall be the
responsibility of the contractor. When hydrogen sulfide is present, means of oxidizing the
hydrogen sulfide is present, means of oxidizing the hydrogen sulfide content of the discharge
and, if required, neutralization of the acid shall be employed. The method of treatment shall be
submitted to the engineer for review in accordance with provisions of the Section "Review of
Contractor's Construction Procedure," Division 1.

3.04 PROTECTION
A. In the event that the bottom of the excavation is disturbed due to failure of the dewatering

operation resulting in a loss of bearing capacity as determined by the engineer, the contractor
shall assume full responsibility and bear the expense of all additional dewatering, excavating
and backfilling required to correct the condition to the satisfaction of the engineer. To the end,
the contractor shall provide all emergency generating equipment necessary to maintain
dewatering operations during power outages.

END OF SECTION  31 40 10
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SECTION 32 12 16
ASPHALT PAVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aggregate base course.
B. Double course bituminous concrete paving.

1.02 REFERENCE STANDARDS
A. AI MS-2 - Asphalt Mix Design Methods; 2015.
B. ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use in

Pavement Construction; 2009a.
1.03 QUALITY ASSURANCE

A. Perform Work in accordance with State of New York Highways standard .
B. Mixing Plant:  Complying with State of New York Highways standard .
C. Obtain materials from same source throughout.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Comply with applicable code for paving work on public property.
2.02 MATERIALS

A. Asphalt Cement:  ASTM D946.
B. Aggregate for Base Course  - Fill Type Item 4 :  Angular crushed  washed  stone; free of shale,

clay, friable material and debris.
2.03 ASPHALT PAVING MIXES AND MIX DESIGN

A. Asphalt Binder Course:  State of New York Highways standards Type 3.
B. Asphalt Wearing Course: State of New York Highways standards Type 6Fx.

2.04 SOURCE QUALITY CONTROL
A. Test mix design and samples in accordance with AI MS-2.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that compacted subgrade is dry and ready to support paving and imposed loads.
B. Verify gradients and elevations of base are correct.

3.02 AGGREGATE BASE COURSE
A. Place and compact aggregate base course.

3.03 PLACING ASPHALT PAVEMENT - DOUBLE COURSE
A. Place asphalt binder course within 24 hours of applying primer or tack coat.
B. Place asphalt wearing course within two hours of placing and compacting binder course.
C. Compact pavement by rolling to specified density.  Do not displace or extrude pavement from

position.  Hand compact in areas inaccessible to rolling equipment.
D. Perform rolling with consecutive passes to achieve even and smooth finish, without roller

marks.
3.04 TOLERANCES

A. Flatness:  Maximum variation of 1/4 inch (6 mm) measured with 10 foot (3 m) straight edge.
B. Variation from True Elevation:  Within 1/2 inch (12 mm).
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3.05 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for general requirements for quality control.
B. Provide field inspection and testing. Take samples and perform tests in accordance with AI MS-

2.
END OF SECTION  32 12 16
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SECTION 32 13 13
CONCRETE PAVING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete sidewalks, integral curbs, and cast-in-place curbs .
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.
B. Section 32 17 26 - Tactile Warning Surfacing:  Plastic tactile and detectable warning tiles for

 pedestrian walking surfaces.
1.03 REFERENCE STANDARDS

A. ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide;
2022.

B. ACI PRC-305 - Guide to Hot Weather Concreting; 2020.
C. ACI PRC-306 - Guide to Cold Weather Concreting; 2016.
D. ACI SPEC-301 - Specifications for Concrete Construction; 2020.
E. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2022.
F. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2022.
G. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2023.
H. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2024.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on joint filler, admixtures, and curing compound.

PART 2  PRODUCTS
2.01 FORM MATERIALS

A. Wood or metal  form material, profiled to suit conditions.
2.02 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi) (420 MPa) yield strength;
deformed billet steel bars; unfinished.

B. Steel Welded Wire Reinforcement:  Plain type, ASTM A1064/A1064M; in flat sheets;
unfinished.

2.03 CONCRETE MATERIALS
A. Concrete Materials:  As specified in Section 03 30 00.

2.04 ACCESSORIES
2.05 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI PRC-211.1 recommendations.
B. Concrete Strength:  Establish required average strength for each type of concrete on the basis

of field experience or trial mixtures, as specified in ACI SPEC-301.
1. For trial mixtures method, employ independent testing agency acceptable to Architect for

preparing and reporting proposed mix designs.
C. Admixtures:  Add acceptable admixtures as recommended in ACI PRC-211.1 and at rates

recommended by manufacturer.
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D. Concrete Properties:
1. Compressive strength, when tested in accordance with ASTM C39/C39M at 28  days; As

scheduled .
2.06 MIXING

A. Transit Mixers:  Comply with ASTM C94/C94M.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.
B. Verify gradients and elevations of base are correct.

3.02 SUBBASE
3.03 PREPARATION

A. Moisten base to minimize absorption of water from fresh concrete.
3.04 FORMING

A. Place and secure forms to correct location, dimension, profile, and gradient.
B. Place joint filler vertical in position, in straight lines.  Secure to formwork during concrete

placement.
3.05 REINFORCEMENT

A. Place reinforcement as indicated.
B. Interrupt reinforcement at contraction joints.

3.06 COLD AND HOT WEATHER CONCRETING
A. Follow recommendations of ACI PRC-305 when concreting during hot weather.
B. Follow recommendations of ACI PRC-306 when concreting during cold weather.
C. Do not place concrete when base surface temperature is less than 40 degrees F (4 degrees C),

or surface is wet or frozen.
3.07 PLACING CONCRETE

A. Ensure reinforcement, inserts, embedded parts, formed joints  are not disturbed during concrete
placement.

B. Place concrete continuously over the full width of the panel and between predetermined
construction joints.  Do not break or interrupt successive pours such that cold joints occur.

3.08 JOINTS
A. Align curb, gutter, and sidewalk joints.
B. Place 3/8 inch (10 mm) wide expansion joints at 20 foot (6 m) intervals and to separate paving

from vertical surfaces and other components and in pattern indicated.
1. Form joints with joint filler extending from bottom of pavement to within 1/2 inch (13 mm)

of finished surface.
2. Secure to resist movement by wet concrete.

C. Provide scored joints.
1. At 4 feet (____ m)  minimum intervals; unless noted otherwise.
2. Between sidewalks and curbs.

3.09 FINISHING
A. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled and

radiused edge 1/4 inch radius ( 6 mm radius).
B. Curbs and Gutters:  Light broom, texture parallel to pavement direction.
C. Inclined Vehicular Ramps:  Broomed perpendicular to slope.
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D. Place curing compound on exposed concrete surfaces immediately after finishing.  Apply in
accordance with manufacturer's instructions.

3.10 TOLERANCES
A. Maximum Variation of Surface Flatness:  1/4 inch (6 mm) in 10 ft (3 m).

3.11 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01

40 00 - Quality Requirements.
1. Provide free access to concrete operations at project site and cooperate with appointed

firm.
B. Compressive Strength Tests:  ASTM C39/C39M; for each test, mold and cure three concrete

test cylinders.  Obtain test samples for every 100 cu yd (76 cu m) or less of each class of
concrete placed.
1. Take one additional test cylinder during cold weather concreting, cured on job site under

same conditions as concrete it represents.
3.12 PROTECTION

A. Immediately after placement, protect pavement from premature drying, excessive hot or cold
temperatures, and mechanical injury.

END OF SECTION  32 13 13
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SECTION 32 15 29
MONOLITHIC CONCRETE CURB AND SIDEWALK

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for installing monolithic concrete curbs and sidewalks.
1.02 SYSTEM DESCRIPTIONS

A. Monolithic curbs and sidewalk shall consist of Portland Cement concrete constructed on a
thoroughly compacted subgrade and shall be of the strength and to the dimensions as shown
on the drawings and/or as specified herein.

B. The width of the monolithic sidewalk and curb should be as shown on the drawings, but as a
minimum, the monolithic sidewalk and curb shall be 4'6" in width from face of curb.

1.03 SUBMITTALS
A. Product Data:  For each type of product indicated.
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.

1.04 QUALITY ASSURANCE
A. The finished monolithic curb and sidewalk shall be homogeneous, neat and workmanlike in

appearance, installed at the proper elevations, un-wavy when looking down the curb line, and
shall be of the required strength. All work with chips, spalling, scratches, or cracks (including
hair line cracks) shall be removed and replaced at contractor's expense - NO EXCEPTION. All
concrete not achieving the minimum required 28-day strength at 28-days, shall be removed and
replaced at the contractor’s expense.

B. Completed monolithic curbs and sidewalks shall show no visible defects which require re-
finishing.

C. Completed monolithic curbs and sidewalks shall not be subject to vehicular and/or pedestrian
traffic until the work has gained sufficient strength to preclude damage.

D. Contractor shall ensure all exposed concrete surfaces are properly sealed to protect against
de-icing agents. Any sidewalk shown to be scaling or spalling during warranty period shall be
replaced at Contractor’s cost.

PART 2 PRODUCTS
2.01 MATERIALS

A. Preformed bituminous cellular type expansion joint fillers shall conform to the requirements of
AASHTO M-213.

B. The concrete curing and sealing compound for monolithic curb and sidewalk shall be VEXCON
CERTI-VEX GUARD CLEAR AIM as manufactured by VEXCON Chemicals Inc. Compound
shall be delivered to site in un-opened manufactures containers to verify product.

C. Forms shall be metal, wood or other suitable material and shall be straight, free from warp,
clean and oiled.

D. Detectable warning fields shall to be a cast in place system such as Armor Tile Tactile System,
as manufactured by Armor Tile, or Step-Safe, as manufactured by TRANSPO Industries.
Detectable warning fields shall be brick red in color, and shall be installed in accordance with
manufactures specifications and guidelines.
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2.02 MIXES
A. Concrete mix shall be an air-entrained Portland Cement having a minimum 28-day strength of

4000 psi. Concrete shall be reinforced with Stealth e3 micro- reinforcement as manufactured by
SI Concrete Systems. Sidewalk shall also have 6 gauge 4”x 4” wire mesh flat panels installed at
mid-depth.

PART 3 EXECUTION
3.01 PREPARATION

A. The subgrade for the monolithic curb and sidewalk shall be compacted by suitable means to a
density equal to that described in the Section "Soil Compaction", Division 2.

3.02 INSTALLATION
A. PRIOR TO SETTING OF FORMS, AND AFTER SETTING OF STRING LINES, THE

CONTRACTOR , CONSTRUCTION OBSERVER AND/OR ENGINEER SHALL REVIEW THE
STRING LINES TO ENSURE THAT THE PROPER GRADES ARE BEING ACHIEVED, AND
THAT THE CURB LINE IS STRAIGHT AND UN-WAVY HORIZONTALLY AND VERTICALLY.

B. The concrete for monolithic curbs and sidewalks shall be tamped, screened and finished to
grade and surface.  The finish on the sidewalk shall be made with a wood float, followed by
brushing transversely to the curb line with a wet soft brush to a near and workmanlike surface.
The edges of the curb shall be rounded to the required radius with suitable edging tools.

C. A contraction joint, 1" deep and ¼" wide, shall be placed 10" back from the top face of curb,
running parallel to the roadway.

D. In monolithic curbs and sidewalks, transverse expansion joints of the preformed cellulose type,
1/2" thick, shall be installed at intervals of 10' maximum spacing. Expansion material shall also
be wrapped around the utility poles, with poles also being boxed out with expansion material 6”
off the side of the pole.

E. In curbs, transverse expansion joints of the preformed cellulose type, 1/2" thick, shall be
installed at any catch basin or other similar structure within the curb limits and behind such
structure between sidewalk and structure.

F. In sidewalks, transverse contraction joints 1" deep and ¼" wide, shall be cut by means of a
suitable tool between transverse expansion joints at 5' intervals.

G. In sidewalks, expansion joints of the preformed cellular type, 1/2" thick, shall be installed
longitudinally between monolithic curb and sidewalk and any additional sidewalk; and
longitudinally between sidewalks and permanent structures with the top ½" below the top of the
sidewalk of which ½" void shall be filled with a joints sealer. Expansion material shall also be
placed in line with all utility poles within the sidewalk.

H. Monolithic curbs and sidewalks shall be depressed and sloped at intersections to facilitate
access by the handicapped as shown in the drawings.

I. Sidewalks sloped to facilitate access by the handicapped shall have grooves, ½" in depth
placed parallel to the curb at 1½" intervals along ramped sections.

J. All driveway aprons and handicap ramps shall be 6" thick and shall be reinforced with fiber
mesh. Detectable warning fields shall be placed all handicap ramps, and installed in
accordance with manufacturers specifications and guidelines.

K. All sidewalk shall be 4" thick and shall be reinforced with fiber mesh and flat wire mesh panels.
L. Sidewalk joints shall be neatly rounded to a ¼" radius.
M. During the curing process, suitable signs warning workmen and the general public shall be

erected and maintained by the Contractor, as well as means of bridging the newly installed
monolithic curbs and sidewalks.  Foot traffic shall be restricted for at least 24 hours.
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3.03 FIELD QUALITY CONTROL
A. Concrete samples and testing shall be done as specified in Section 03300 "Cast-in- Place

Concrete". Concrete shall not be poured unless a testing lab is on site. If concrete is poured
without testing lab on site, it shall be removed and replaced at Contractor’s expense.

END OF SECTION  32 15 29
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SECTION 32 16 23
SIDEWALKS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Concrete sidewalks.
B. Concrete wheelchair ramps.

1.02 RELATED REQUIREMENTS
A. Section 32 11 23 - Aggregate Base Courses.
B. Section 32 17 26 - Tactile Warning Surfacing.

1.03 REFERENCE STANDARDS
A. ACI 305R - Guide to Hot Weather Concreting; 2020.
B. ACI 306R - Guide to Cold Weather Concreting; 2016.
C. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
D. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2022.
E. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2024.
F. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete; 2019.
G. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having

Special Properties for Curing and Sealing Concrete; 2019.
H. ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete; 2023.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:

1. Concrete: Provide data on admixtures.
1.05 FIELD CONDITIONS

A. Follow recommendations of ACI 305R and ACI 306R when concreting during hot and cold
weather, respectively.

PART 2 PRODUCTS
2.01 CONCRETE SIDEWALKS AND WHEELCHAIR RAMPS

A. Gravel Subbase:  Thickness as indicated on drawings.
B. Concrete Forms:  wood or steel, contractors option .
C. Concrete Materials: Comply with ASTM C94/C94M.

1. Concrete mix shall be an air entrained Portland cement having a minimum 28-day
strength of 4,000 psi.   

D. Aggregate: Pit Run, washed, 3/8 inch (1 cm) stone; free of shale, clay, friable material and
debris.

E. Reinforcement:
1. Steel Welded Wire Reinforcement: ASTM A1064/A1064M, plain type, flat sheets,

unfinished.
a. Sidewalk shall also have 6 gauge 4” x 4” wire mesh flat panels installed at mid-

depth.  Wire mesh shall be placed on chairs to ensure location within slabs.
2. Fiber Reinforcement: 1 percent , synthetic  fibers, according to ASTM C1116/C1116M.
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a. Concrete shall be fiber reinforced using Sika Fibermesh AC 100 as manufactured by
Sika.

F. Joint Filler: Preformed expansion, with a thickness of 1/2 inch (13 mm).
G. Expansion joint sealer shall be Sikaflex – 2c NS EZ Mix.  All Expansion joints shall be sealed.
H. Curing Compound:  Synthetic, Type 1, Class A, according to ASTM C309.

1. The concrete curing and sealing compound for concrete sidewalks shall be CERTI-VEX
GUARD CLEAR AIM as manufactured by ChemMasters.  Curing and sealing compound
shall be delivered to site in un-opened manufactures containers to verify product. 

I. Surface Sealer:  Topical, Type 1 , Class A, according to ASTM C1315.
J. Tactile Warning Surfaces:  See Section 32 17 26.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify gradients and elevations of the subgrade are correct as shown on drawings.  Where poor
subgrade material is encountered, remove and replace with suitable material.

B. Verify compacted subgrade is acceptable, ready to support imposed loads and paving, and
ready to receive work.

3.02 SUBBASE PREPARATION
A. Maintain subgrade in a smooth, compacted condition with required section and established

grade until concrete is placed.
B. See Section 32 11 23 for aggregate subbase.

3.03 CONCRETE SIDEWALK AND WHEELCHAIR RAMP INSTALLATION
A. Forming:

1. Assemble formwork to permit easy stripping and dismantling without damaging concrete.
2. Sidewalk Forms:  Place and secure forms to location, dimension, profile, and gradient

shown on drawings.  Height equal to the full depth of the finished sidewalk.
3. Wheelchair Ramps:  Place and secure forms to location, dimension, profile, and gradient

shown on drawings.  Comply with ADA Standards.
B. Reinforcement:

1. Place wire-mesh reinforcement mid-height of forms.
2. Uniformly add fiber reinforcement to concrete mix according to manufacturer's

recommendations.
C. Placement:

1. Place concrete in a single lift.
2. Consolidate concrete by tamping and spading.

D. Joints:
1. Spacing: Provide scored  joints every 5 feet ( 1.5 m) .
2. Filler height equal to the full depth of the finished concrete.

E. Finishing:
1. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled

and radiused edge, 1/4 inch radius (6 mm radius).
2. Wheelchair Ramps:  Broomed perpendicular to slope.
3. Place curing compound on exposed concrete surfaces immediately after finishing.  Apply

in accordance with manufacturer's instructions.
4. Place surface sealer on exposed concrete surfaces after hardening.  Apply in accordance

with manufacturer's instructions.
END OF SECTION  32 16 23



Town of Montgomery Police
Station  32 17 23 - 1  Pavement Markings 

SECTION 32 17 23
PAVEMENT MARKINGS

PART 2  PRODUCTS
1.01 MANUFACTURERS

A. Painted Pavement Markings:
1. Dunn-Edwards Corporation; Vin-L-Stripe Specialty Interior/Exterior Flat Zone Marking

Paint.
2. PPG Traffic Solutions; Ennis Flint Fast Dry Waterborne Traffic Paint, 9852x Series.
3. Ozark Materials, LLC:  www.ozarkmaterials.net
4. Sherwin-Williams Company: www.sherwin-williams.com
5. Substitutions:  See Section 01 60 00 - Product Requirements.

1.02 PAINTED PAVEMENT MARKINGS
A. Comply with State of New York  Highway Department  standards.
B. Painted Pavement Markings:  As indicated on drawings.

1. Marking Paint:  In accordance with AASHTO MP 24.
a. Parking Lots:  White .
b. Symbols and Text:  White.
c. Wheelchair Symbols:  Provide blue and white.

PART 3  EXECUTION
2.01 EXAMINATION

A. Verification of Conditions:  Verify that pavement is dry and ready for installation.
B. Notify Architect of unsatisfactory conditions before proceeding.

2.02 PREPARATION
A. Establish survey control points for locating and dimensioning of markings.
B. Place barricades, warning signs, and flags as necessary to alert approaching traffic.
C. Clean surfaces prior to installation.

1. Remove dust, dirt, and other debris.
D. Apply paint stencils by type and color at necessary intervals.

2.03 INSTALLATION
A. General:

1. Position pavement markings as indicated on drawings.
2. Field location adjustments require approval of Architect.

B. Painted Pavement Markings:
1. Apply in accordance with manufacturer's instructions.
2. Apply in accordance with State of ________ Highway Department standards.
3. Marking Paint:  Apply uniformly, with sharp edges.

a. Applications:  One coat.
b. Wet Film Thickness:  0.015 inch (0.4 mm), minimum.
c. Stencils:  Lay flat against pavement, align with striping, remove after application.
d. Length Tolerance:  Plus or minus 3 inches (75 mm).
e. Width Tolerance:  Plus or minus 1/8 inch (3 mm).

2.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. If inspections indicate work does not meet specified requirements, rework and reinspect at no

cost to Owner.
C. Allow the pavement marking to set at least the minimum time recommended by manufacturer.
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2.05 PROTECTION
A. Prevent approaching traffic from crossing newly applied pavement markings.
B. Replace damaged or removed markings at no additional cost to Owner.
C. Preserve survey control points until pavement marking acceptance.

END OF SECTION  32 17 23
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SECTION 32 17 26
TACTILE WARNING SURFACING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tactile warning surfacing for pedestrian walking surfaces.
1.02 RELATED REQUIREMENTS

A. Section 32 13 13 - Concrete Paving:  Concrete sidewalks.
1.03 REFERENCE STANDARDS

A. AASHTO LRFD - Bridge Design Specifications; 2024.
B. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
C. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2019.
D. ASTM C501 - Standard Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile

by the Taber Abraser; 2021.
E. ASTM C903 - Standard Practice for Preparing Refractory Specimens by Cold Gunning; 2015

(Reapproved 2020).
F. ASTM D2047 - Standard Test Method for Static Coefficient of Friction of Polish-Coated Flooring

Surfaces as Measured by the James Machine; 2017.
G. ASTM D543 - Standard Practices for Evaluating the Resistance of Plastics to Chemical

Reagents; 2021.
H. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 2022.
I. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2022.
J. ASTM D695 - Standard Test Method for Compressive Properties of Rigid Plastics; 2023.
K. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced

Plastics and Electrical Insulating Materials; 2017.
L. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
M. ASTM G155 - Standard Practice for Operating Xenon Arc Lamp Apparatus for Exposure of

Materials; 2021.
N. ATBCB PROWAG - Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way;

2023.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Submit manufacturer's product data, standard details, details specific to this

project; written installation and maintenance instructions.
C. Manufacturer's Qualification Statement.
D. Warranty: Submit manufacturer warranty; complete forms in Owner's name and register with

manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section, with not less than five years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver to project site in manufacturer's protective wrapping and in manufacturer's unopened

packaging.



Town of Montgomery Police
Station  32 17 26 - 2  Tactile Warning Surfacing 

B. Store covered and elevated above grade and in manufacturer's unopened packaging until
ready for installation.  Maintain at ambient temperature between 40 and 90 degrees F (4 and 32
degrees C).

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Plastic Tiles:  Provide manufacturer's standard five year warranty against manufacturing

defects, breakage or deformation.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Plastic Tactile and Detectable Warning Surface Tiles:
1. Access Tile, a brand of Access Products, Inc:  www.accessproducts.com/#sle.
2. ADA Solutions, a division of SureWerx USA :  www.adatile.com/#sle.
3. EqualTile, a brand of Advanced Roadway Manufacturing, Inc:  www.equaltile.com/#sle.
4. Armor-Tile, a brand of Engineered Plastics, Inc:  www.armortiletransit.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 TACTILE AND DETECTABLE WARNING DEVICES
A. Plastic Tactile and Detectable Warning Tiles:  Comply with ADA Standards, glass fiber and

carbon fiber reinforced, exterior grade, matte finish polyester sheet with truncated dome
pattern, solid color throughout, internal reinforcing of sheet and of truncated domes, integral
radius cut lines on back face of tile; with factory-applied removable protective sheeting.
1. Material Properties:

a. Water Absorption:  0.20 percent, maximum, when tested in accordance with ASTM
D570.

b. Slip Resistance:  0.50 minimum dry static coefficient of friction, when tested in
accordance with ASTM D2047.

c. Compressive Strength:  25,000 pounds per square inch (172 MPa), minimum, when
tested in accordance with ASTM D695.

d. Tensile Strength:  10,000 pounds per square inch (69 MPa), minimum, when tested
in accordance with ASTM D638.

e. Flexural Strength:  25,000 pounds per square inch (172 MPa) minimum, when tested
in accordance with ASTM D790.

f. Chemical Stain Resistance:  No reaction to 1 percent hydrochloric acid, motor oil,
calcium chloride, gum, soap solution, bleach, or antifreeze, when tested in
accordance with ASTM D543.

g. Abrasion Resistance: 300, minimum, when tested in accordance with ASTM C501.
h. Flame Spread Index:  25, maximum, when tested in accordance with ASTM E84.
i. Accelerated Weathering:  Delta-E of less than 5.0 at 2,000 hours exposure, when

tested in accordance with ASTM G155.
j. Adhesion:  No delamination of tile prior to board failure in a temperature range of 20

to 180 degrees F (minus 7 to 82 degrees C), when tested in accordance with ASTM
C903.

k. Loading:  No damage when tested according to AASHTO LRFD test method HS20.
l. Salt and Spray Performance:  No deterioration or other defect after 200 hours of

exposure, when tested in accordance with ASTM B117.
2. Installation Method:  Cast in place.
3. Shape:  Rectangular.
4. Dimensions:  as indicated on drawings .
5. Pattern:  In-line pattern of truncated domes complying with ADA Standards.
6. Color:  As selected by Architect from manufacturer's standard range.
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PART 3  EXECUTION
3.01 INSTALLATION, GENERAL

A. Install in accordance with manufacturer's written instructions.
1. Do not install damaged, warped, bowed, dented, abraded, or otherwise defective units.
2. Do not install when ambient or substrate temperature has been below 40 degrees F (4

degrees C) during the preceding 8 daylight hours.
B. Field Adjustment:

1. Locate relative to curb line in compliance with ATBCB PROWAG, Sections 304 and 305.
2. Orient so dome pattern is aligned with the direction of ramp.

C. Install units fully seated to substrate, square to straight edges and flat to required slope.
3.02 INSTALLATION, CAST IN PLACE PLASTIC TILES

A. Tamp and vibrate units as recommended by manufacturer.
B. Place and position weights on units while concrete cures as recommended by manufacturer.

Ensure no voids or air pockets exist between top surface of concrete and underside of units.
3.03 CLEANING PLASTIC UNITS

A. Remove protective plastic sheeting within 24 hours of installation.
B. Remove excess sealant or adhesive from joints and edges.
C. Clean four days prior to date of scheduled inspection.

3.04 PROTECTION
A. Protect installed units from traffic, subsequent construction operations or other imposed loads

until concrete is fully cured.
B. Touch-up, repair or replace damaged products prior to Date of Substantial Completion.

END OF SECTION  32 17 26
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Posts, rails, and frames.
B. Wire fabric.

1.02 REFERENCE STANDARDS
A. ASTM A121 - Standard Specification for Metallic-Coated Carbon Steel Barbed Wire; 2022.
B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products; 2017.
C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2023.
D. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric; 2011a

(Reapproved 2022).
E. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2023.
F. CLFMI CLF-SFR0111 - Security Fencing Recommendations; 2014.
G. CLFMI WLG 2445 - Wind Load Guide for the Selection of Line Post and Line Post Spacing;

2023.
H. FS RR-F-191/1D - Fencing, Wire and Post Metal (Chain-Link Fence Fabric); 1990.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on fabric, posts, accessories, fittings and hardware.
C. Shop Drawings:  Indicate plan layout, spacing of components, post foundation dimensions,

hardware anchorage, and schedule of components.  See CLFMI CLF-SFR0111 for planning
and design recommendations.

PART 2 PRODUCTS
2.01 CHAIN LINK FENCE AND GATE ELEMENTS

A. (32.3113.00) 6'-0" high chain link fence
B. (32.3113.01) 8'-0" high chain link fence
C. (32.3113.02) 4'-0" high chain link fence
D. (32.3113.10) 3'-0" wide chain link single gate
E. (32.3113.11) 4'-0" wide chain link single gate
F. (32.3113.12) 6'-0" wide chain link double gate
G. (32.3113.30) 2-3/8" (2.38 inch) diameter line post
H. (32.3113.31) 2-7/8" (2.88 inch) diameter terminal post
I. (32.3113.32) 2-7/8" (2.88 inch) diameter corner post
J. (32.3113.33) 3-1/2" (3.5 inch) diameter gate post
K. (32.3113.35) 1-5/8" (1.66 inch) brace rail
L. (32.3113.36) 1-5/8" (1.66 inch) bottom rail
M. (32.3113.37) 1-5/8" (1.66 inch) gate frame for welded connections
N. (32.3113.50) Fabric 2" diamond mesh, 9 ga interwoven wire.
O. (32.3113.50) Fabric with HDPE privacy slats,2" diamond mesh, 9 ga interwoven wire.
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2.02 COMPONENTS
A. Line Posts: 2.38 inch (60 mm)  diameter.
B. Corner and Terminal Posts: 2.88 inch (73 mm)  diameter.
C. Gate Posts:  3-1/2 inch (89 mm) diameter.
D. Top and Brace Rail:  1.66 inch (42 mm) diameter, plain end, sleeve coupled.
E. Gate Frame:  1.66 inch (42 mm) diameter for welded fabrication.
F. Fabric: 2 inch (51 mm)  diamond mesh interwoven wire, 9 gauge, 0.1483 inch (3.8 mm)  thick,

top selvage knuckle end closed , bottom selvage twisted tight .
2.03 MATERIALS

A. Posts, Rails, and Frames:  ______:
1. Line Posts:  Type I round in accordance with FS RR-F-191/1D.
2. Terminal, Corner, Rail, Brace, and Gate Posts:  Type I round in accordance with FS RR-F-

191/1D.
B. Wire Fabric:  ______:

2.04 COMPONENTS
A. Line Posts:  1.9 inch (48 mm) diameter.
B. Corner and Terminal Posts:  2.38 inch (60 mm) diameter.
C. Fabric:  2 inch (51 mm) diamond mesh interwoven wire, 6 gauge, 0.1920 inch (4.9 mm) thick,

top selvage knuckle end closed, bottom selvage twisted tight.
END OF SECTION  32 31 13
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SECTION 32 91 19
LANDSCAPE GRADING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Topsoil placement.
B. Finish grading.

1.02 REFERENCE STANDARDS
A. ASTM D5268 - Standard Specification for Topsoil Used for Landscaping and Construction

Purposes; 2023.
1.03 SUBMITTALS

A. Project Record Documents:  Accurately record actual locations of utilities remaining by
horizontal dimensions, elevations or inverts, and slope gradients.

B. Field Quality Control Submittals:  Topsoil depth measurements.
1.04 FIELD CONDITIONS

A. Place topsoil during dry weather.
PART 2  PRODUCTS
2.01 MATERIALS

A. Topsoil:  Comply with ASTM D5268.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify grading and intended elevations are as indicated on drawings.
B. Verify absence of standing or ponding water.

3.02 PREPARATION
A. Remove debris, roots, branches, stones, in excess of 1/2 inch (13 mm) in size.
B. Scarify surface to depth of 3 inches (75 mm).

3.03 TOPSOIL PLACEMENT
A. Uniformly distribute and spread topsoil.
B. Place topsoil in areas where seeding, sodding, and planting as indicated on drawings.
C. Place topsoil to the following compacted thicknesses:

1. Areas Indicated Seeded with Grass:  6 inches (150 mm).
2. Shrub Beds:  18 inches (450 mm).
3. Flower Beds:  12 inches (300 mm).

3.04 FINISH GRADING
A. Maintain profiles and contour of subgrade.
B. Remove roots, weeds, rocks, and foreign material while spreading.
C. Maintain uniform topsoil thickness.
D. Lightly compact placed topsoil.

3.05 PROTECTION
A. Protect from stormwater runoff and subsequent construction operations.
B. Do not permit traffic until established.

END OF SECTION  32 91 19



Town of Montgomery Police
Station  32 93 00 - 1  Plants 

SECTION 32 93 00
PLANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. New trees, plants, and ground cover.
B. Relocated trees, plants, and ground cover.

1.02 RELATED REQUIREMENTS
A. Section 32 98 30 - Topsoil Material

1.03 DEFINITIONS
A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass,

Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison
Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge,
Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

B. Plants:  Living trees, plants, and ground cover specified in this Section , and described in ANSI
Z60.1.

1.04 SYSTEM DESCRIPTION  
A. Planting of plant materials shall include furnishing of all labor, material, and equipment

necessary and required to complete the work of planting as indicated on the drawings and as
herein specified, including, but not necessarily limited to the following:
1. Furnishing and spreading topsoil from on site or off-site sources.
2. Excavation and preparation of tree and shrub pits.
3. Furnishing and planting of trees, plants and ground covers.
4. Staking and wrapping trees as required.
5. Replacements and execution of maintenance work until the issuance of certificate of final

acceptance.
6. Repairs to property damaged by execution of the work under this section.

B. Sodding shall include the furnishing and placing of sod.
1.05 REFERENCE STANDARDS

A. ANSI/AHIA Z60.1 - American National Standard for Nursery Stock; 2014.
1.06 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Certificate: Certify fertilizer and herbicide mixture approval by authority having jurisdiction.
C. Certificate: Submit certificate for plants free of disease or hazardous insects; certified by federal

department of agriculture; free of disease or hazardous insects.
D. Maintenance Data: Include cutting and trimming method; types, application frequency, and

recommended coverage of fertilizer.
E. Submit list of plant life sources.
F. Shop drawings shall conform with the provisions of the Section "Shop Drawings and Samples,"

Division 1
1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide one year warranty.
C. Warranty:  Include coverage for one continuous growing season; replace dead or unhealthy

plants.
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D. Replacements:  Plants of same size and species as specified, planted in the next growing
season, with a new warranty commencing on date of replacement.

PART 2  PRODUCTS
2.01 PLANTS

A. Plants: Species and size identified in plant schedule, grown in climatic conditions similar to
those in locality of the work.

B. Plant List
C. The Contractor shall have investigated the sources of supply and satisfied himself that he can

supply all of the plants shown on the drawings in the size, variety, and quality noted and
specified, before submitting his bid.  Failure to take this precaution will not relieve the
successful bidder from his responsibility as Contractor for furnishing and installing all of the
plant material in strict accordance with the contract requirements and without additional
expense to the Owner.  Substitutions will not be permitted.  If proof is submitted that any plant
specified is not obtainable, a proposal will be considered for use of nearest equivalent size or
variety with an equitable adjustment of contract price.  Such proof shall be substantiated and
submitted in writing to the Engineer.

D. Plant Selection
1. Plants shall be rejected upon delivery to the site or during the progress of the work, for

size and condition of balls, diseases, insects, defects, or injuries.  Rejected plants shall be
removed immediately from the site.

E. Plant Quality and Size
1. All plants shall be nursery grown in accordance with good horticultural practice and shall

have been grown under climatic conditions similar to those in New York State for at least
two years.  They shall have been transplanted or root pruned during growth.  Trees shall
have straight trunks with the leader intact and undamaged.  Trunks shall have no
unhealed scars.

2. Plants shall be typical of their species or variety and shall have normal habits of
growth.  They shall be sound, healthy and vigorous, well branched and densely foliated
when in leaf.  They shall be free from disease or insect pests, and shall have healthy well
developed root systems.  All plant and ball sizes shall conform to standards set in the
publication, "American Standard for Nursery Stock," as published by the American
Association of Nurserymen.

3. All plants shall be measured with branches in their normal position. Height and spread
dimensions specified refer to the main body of the plant and not from branch or root tip to
tip.  The determining measurement for trees shall be the caliper, which shall be taken 6
inches above the ground.

4. All plants shall conform to the measurements specified except that plants larger than
specified may be used if approved by the Engineer.  Use of such plants shall not increase
the contract price.

5. Plants shall not be pruned prior to delivery.  Pruning is to be done only under the direction
of the Engineer.

F. Digging and Handling
1. No plants shall be dug until the required inspections have been made and the plants

approved by the City of Beacon.
2. Dig balled and bur lapped (BB) plants with firm, natural balls of earth, of diameter and

sufficient depth to include the fibrous and feeding roots.  No plants will be accepted if the
ball is cracked or broken before or during planting operations.

3. All trees and shrubs shall be balled using only natural burlap and jute twine.  Any plants
delivered to the site having balls wrapped and tied with materials other than natural burlap
and jute twine, will be rejected.  The Contractor is advising to notify his suppliers of this
requirement.
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4. Roots or balls of all plants shall be adequately protected at all times from sun and/or
drying winds.  Balled and bur lapped plants that cannot be planted immediately upon
delivery shall be set on the ground and well protected with soil, wet peat or other
acceptable material.  All plants shall be watered as necessary until planted.

5. No plant shall be bound with wire or rope at any time so as to damage the bark or break
branches.

G. Topsoil
1. All topsoil required for the work shall be provided by the Contractor.
2. Topsoil shall be natural, fertile, friable soil of uniform character and shall be delivered in an

unfrozen and non-muddy condition.  It shall be obtained from naturally well drained areas
and shall not contain toxic substances which may be harmful to plant growth.  Topsoil
shall be without admixture of subsoil or excessive sand, shall be free of litter or debris,
and shall be reasonably free from clay lumps, stones, sticks and roots.  It shall be
sufficiently fertile to sustain normal, healthy plant growth, shall have a pH value not higher
than 7.0 nor lower than 6.0 and shall contain not less than 5% organic matter.

3. Representative samples of all topsoil brought in shall be furnished to the Engineer by the
Contractor.  The Engineer reserves the right to reject on or after delivery any material
which does not meet specified standards.

H. Peat
1. Shall be reed sedge peat, low in content of weedy materials, and free of mineral matter

harmful to plant life.  Furnish air dried, finely shredded, of a pH between 4.5 and 6.5,
containing no more than 35% moisture by weight.

I. Sand
1. Natural sand; clean, sharp and free from all deleterious material.

J. Planting Tablets
1. Planting tablets shall be 21-gram sizes 20-10-5 “Agriform” by Agriform International

Chemicals, Inc., or approved equal.
K. Mulch

1. Shredded bark or decomposed wood chips; submit sample for approval.
L. Wrapping Materials

1. Krinkle Kraft tree wrapping paper.
M. Tree Wound Paint

1. Asphaltic base paint specially prepared for tree surgery work.
N. Twine

1. Twine shall be 2-ply jute twine.
O. Water

1. Contractor shall be responsible for supplying required water.  All water used shal be
obtained from fresh water sources and shall be free from injurious chemicals and other
toxic substances harmful to plant life.  Brackish water shall not be used at any time.

PART 3  EXECUTION
3.01 PREPARATION OF TREE PITS AND PLANTERS

A. Tree pits shall be as shown on the drawings and shall be excavated with vertical sides and flat,
squared bottoms.  No litter, stones, or materials other than the existing clean subsoil shall be in
the tree pits when planting soil and trees are placed.  If holes are dug deeper than shown on
the drawings, only prepared planting soil as specified shall be planted in the tree pits to
establish required grades.  Remove all excavated materials from site and dispose of legally.

3.02 PLANTING SOIL
A. Shall be prepared by mixing topsoil, peat, sand and fertilizer so that the resultant soil is of the

following consistency: 75% topsoil, 20% peat and 5% sand.  Planting soil shall be mixed in a
location which avoids staining of concrete.  No mixing of planting soil shall be done if soil is in
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wet or frozen condition.
3.03 PLACING OF PLANTING SOIL

A. Planting soil shall have a thickness after settlement as indicated on drawings.  The Contractor
shall maintain the finished surfaces at the required grades and shall deposit additional planting
soil as may be required to correct all settlement up to the date of Final Acceptance.

3.04 PLANTING
A. All plants shall be centered and set on compacted planting soil to such depth that the finished

grade level at the plant after settlement will be the same as that at which the plant was
grown.  Plants shall be planted upright and faced to give the best appearance or relationship to
adjacent structures.  No burlap or twine shall be removed from balls.  Planting soil shall be
placed and compacted carefully to avoid injury to roots and to fill all voids.  When the hole is
nearly filled, add water as necessary and allow it to soak away.  Fill with planting soil to finished
grade.  After initial settlement, additional planting soil shall be filled in to maintain level of
finished grade.

B. Insert (8) 21-gram size planting tablets in each tree pit in accordance with manufacturer’s
direction.

3.05 WRAPPING
A. Shall be done promptly after planting.  Wrap spirally from the grow line to the height of the

second branches.  Wrapping shall be neat and snug and the material held in place with twine
every two (2) feet.

3.06 PRUNING
A. Shall be done in accordance with standard horticultural practice to preserve the natural

character of the plant.  Only clean sharp tools shall be used. All cuts shall be covered with tree
wound paint.

B. Mulching
C. Shall be done within 2 days of planting.  All planting beds shall be covered with a four-inch

layer of mulch.
3.07 INSPECTION, GUARANTEE AND MAINTENANCE

A. Inspection for Beginning of Guarantee Period.
1. This inspection is considered separate and distinct from inspection acceptance and

warranty of remainder of work under the Contract.
2. Inspection of the work to determine its completion for beginning of the guarantee period

will be made by the Engineer upon request for such inspection submitted by the
Contractor at least ten (10) days prior to the anticipated date.  All planting must be alive
and healthy to be considered complete.

3. After inspection the Contractor will be notified by the Engineer of the date of the beginning
of the guarantee period, or if any deficiencies, of the requirements for beginning the
guarantee period.  Upon notification of beginning of the guarantee period the Contractor
and thus the planting subcontractor will be paid 95% of the cost of the work.  A 5%
retainage on lump sum of planting work included in the contract will be retained during the
warranty period.

B. Maintenance
1. Contractor shall maintain tree during two (2) year guarantee period.  Maintenance shall

include, but not be limited to, pruning of trees, watering, and all else to maintain a healthy
tree.

2. Shall begin immediately after each plant is planted and continue to the termination of the
guarantee period.

3. Maintenance of new planting shall consist of pruning, re-fertilization, watering, resetting
plants to proper grades or upright position, and furnishing and applying such sprays as are
necessary to keep the plants free from insects and disease.
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4. Re-fertilization is to be Ra-Pid-Gro or approved equal at the rate of one pound of fertilizer
to 30 gallons on water per tree 3” caliper and larger; all smaller trees at the rate of one
third pound of fertilizer to 10 gallons of water per tree applied every three weeks.  Fertilizer
is to be completely water soluble and containing not less than 23% nitrogen, 21%
phosphorous, 17% potassium.

5. The root systems of al plants shall be watered at such intervals as will keep the
surrounding soil in best condition for promotion of root growth and plant life.

6. Maintenance inspection will be held approximately 6 and 12 months after the beginning of
the guarantee period.  The Contractor shall accompany the Engineer on the inspection
and shall perform all necessary maintenance work immediately thereafter.

C. Guarantee and Replacement.
1. All plants shall be guaranteed to be alive and healthy as determined by the Engineer at

the end of the guarantee period.
2. Guarantee period shall extend for a period of two (2) years from the date of written notice.
3. The Contractor shall replace, in accordance with the drawings and specifications and

throughout the guarantee period, any plants that die, or in the opinion of the Engineer, are
in an unhealthy or unsightly condition, and/or have lost their natural shape due to dead
branches, excessive pruning, inadequate or improper maintenance, or any other causes
due to the Contractor's negligence.  The Contractor shall not be held responsible for acts
of vandalism occurring after the beginning of the guarantee period.

D. Final Inspection and Acceptance
1. nspection of the work to determine its final acceptance will be made by the Engineer at the

conclusion of the guarantee period.  No plants will be accepted unless they are alive and
healthy and all related work conforms to the drawings and specifications.

END OF SECTION  32 93 00
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SECTION 33 01 10
EXISTING UTILITIES AND STRUCTURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for protecting, removing, relocating and replacing existing utilities and structures
1.02 SYSTEM DESCRIPTION

A. Protection of existing utilities and structures not designated for removal, relocation or
replacement are supplemental to the requirements of the general conditions.
1. The Contractor shall strictly comply with the requirements of the owners of existing utilities

and structures including but not limited to those related to support, protection, inspection
and testing.

2.   As the excavation approaches utilities or underground structures, digging by machinery
shall be discontinued until manual excavation properly locates the extent of the utility or
structure.

B. In the event of damage, injury or loss to existing utilities and structures, whether shown on the
drawings or not, the Contractor shall make all reasonable efforts to facilitate repairs and to
mitigate the impact of such events upon the utility or structure's owner's normal
operations.  The Contractor shall be responsible for restoring the existing utility or structure to
the condition required by the owner of the utility or structure, or at least to a condition found
immediately prior to the work. In the event that the utility owner elects to repair, the Contractor
shall provide all reasonable access and assistance and will reimburse the utility owner for the
cost of the repair.  If utility service is interrupted, alternate facilities shall be provided.
1. Backfilling around protected utilities and structures shall be in accordance with the Section

"Trenching, Backfilling and Compaction," Division 2.

C. Re-routing of the work to avoid existing utilities and structures.
1. Where existing utilities and structures appear to be located differently than shown on the

drawings as indicated by the mark out described in the Section "Utilities - Notification and
Markout," Division 1, test pits as described in the Section "Test Pits for Verification of
Utilities and Structures," Division 2, or by field observation, the Contractor shall notify the
Engineer so that the work may be re-routed, if possible, to avoid interferences.  Re-routing
to avoid interferences shall be treated as a Minor Change thereby not involving an
adjustment in the contract price or contract time.

D. Removal, relocation or replacement of existing utilities and structures.
1. Where shown on the drawings, the Contractor shall be responsible to remove, relocate or

replace existing utilities and structures in accordance with the specific specifications
section describing the item of work.

2. If removal, relocation or replacement of existing utilities and structures are required
because of interference with the work, or by request of the utility owner, the change shall
be in accordance with General Conditions.

3. Backfilling around relocated utilities, facilities, lines and structures shall be in accordance
with the section "Trenching, Backfilling and Compaction,".

E. Work affecting existing gas distribution system shall be in accordance with the minimum federal
safety standards under Title 49 -- Transportation, Chapter 1 -- Materials Transportation Bureau,
Department of Transportation - - Part 192 -- Transportation of Natural and other Gas by
Pipeline and The American Society of Mechanical Engineers' Guide material relating to the
standards.

F. Work affecting water distribution systems which will take fire hydrants out of service must be
coordinated with the local Water Department and Fire Department.  The Contractor shall be
prepared to take whatever measures are necessary to restore fire flows in the event of an
emergency or provide for temporary fire flow service in accordance with the requirements of the
local Fire Department.
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G. The Owner, Engineer and Utility Owner shall be notified 48 hours in advance of all tie-ins to
existing utility systems.

H. All new utility services requiring connection to existing utility systems shall remain isolated from
the existing utility until all required tests have been satisfactorily complied with and if required,
the service has been inspected and approved by the respective utility owner.

I. All materials and construction methods used for the connection to an existing utility and the
requirements for protecting the same shall comply with the respective utility company's
requirements.

1.03 DEFINITIONS
A. Interference with the work of utilities that may require re-routing or removal, relocation or

replacement is defined as utilities that are either approximately parallel with the new pipeline
and within the two vertical planes enclosed by the maximum trench width, as shown on the
drawings, plus 6 inches on each side (total of 1 foot added to the maximum trench width) or
crossing the pipe at any angle and at the same elevation as the proposed piping so as to be in
direct conflict. All other utilities, including all house laterals and services, approximately parallel
to the new pipeline but outside of the maximum trench width plus 1 foot, or crossing the pipe
trench at any angle and not in direct conflict with the proposed piping are the obligation of the
Contractor to remove, relocate or replace at no additional cost to the owner.

B. Utilities are defined as any pipelines, conduits, wires or other facilities that convey fuel, gas,
water, sewage or storm water; transmit electricity, voice communications, television, signals or
alarms; and similar related services.

1.04 SUBMITTALS
A. Prior to construction, the proposed method of connection and list of materials to be used for the

necessary utility connections shall be submitted in accordance with the requirements of Division
1.

PART 2 PRODUCTS
2.01 MATERIALS

A. All materials used for relocation or replacement of utilities and structures shall be of an
equivalent material, type, class grade and construction as that existing, or as approved by the
respective owners thereof.

PART 3 EXECUTION
3.01 NOT USED

END OF SECTION  33 01 10
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SECTION 33 01 10.58
DISINFECTION OF WATER UTILITY PIPING SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Disinfection of site domestic water lines and site fire water lines specified in Section 33 14 16.
1.02 RELATED REQUIREMENTS

A. Section 33 14 16 - Site Water Utility Distribution Piping.
1.03 REFERENCE STANDARDS

A. AWWA B300 - Hypochlorites; 2024.
B. AWWA B301 - Liquid Chlorine; 2024.
C. AWWA B302 - Ammonium Sulfate; 2023.
D. AWWA B303 - Sodium Chlorite; 2024.
E. AWWA C651 - Disinfecting Water Mains; 2023.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS
2.01 DISINFECTION CHEMICALS

A. Chemicals:  AWWA B300 Hypochlorite, AWWA B301 Liquid Chlorine, AWWA B302 Ammonium
Sulfate, and AWWA B303 Sodium Chlorite.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping system  has been cleaned, inspected, and pressure tested.
B. Schedule disinfecting activity to coordinate with start-up, testing, adjusting and balancing,

demonstration procedures, including related systems.
3.02 DISINFECTION PROCEDURE

A. Preliminary Flushing
1. The main shall be flushed prior to disinfection.  The flushing velocity shall not be less than

2.5 feet per second.
B. Form of Chlorine for Disinfection

1. The most common forms of chlorine used in disinfecting solutions are liquid chlorine (gas
at atmospheric pressure), calcium hypochlorite granules, and sodium hypochlorite
solution.
a.  Liquid chlorine shall be used only when suitable equipment is available, and only

under the direct supervision of a person familiar with the physiological, chemical and
physical properties of this element, and who is properly trained and equipped to
handle any emergency that may arise.  The introduction of chlorine gas directly from
the supply cylinder is unsafe and should not be permitted.
1) The preferred equipment consists of a solution feed chlorinator in combination

with a booster pump for ingesting the chlorine gas/water mixture into the main to
be disinfected.  Direct feed container chlorinators are not recommended
because their use is limited in situations where water pressure is lower than the
chlorine cylinder pressure.

b. Calcium hypochlorite contains 70% available chlorine by weight.  It is either granular
or tabular in form.  Tablets, 6 and 9 to the ounce, are designed to dissolve slowly in
water.  Chlorine solution is prepared by dissolving the granules in water in a
proportion required for the desired concentration.
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c. Sodium hypochlorite is supplied in strengths from 5.25 to 16 percent available chlo-
rine.  It is packaged in liquid form in glass, rubber, or plastic containers ranging in
size from one quart bottles to five gallon carboys.  It may also be purchased in bulk
for delivery by tank truck.
1) The chlorine-water solution is prepared by adding hypochlorite to

water.  Product deterioration must be reckoned with in computing the quantity of
sodium hypochlorite required for desired concentration.

3.03 APPLICATION
A. Hypochlorite Solutions

1. The hypochlorite solutions shall be applied to the water main with a gasoline or electrically
powered chemical feed pump designed for feeding the chlorine solutions.  For small
applications, the solutions may be fed with a hand pump, for example, a hydraulic test
pump.

2. Feed lines shall be of such material and strength as to withstand safely the maximum
pressures that may be created by the pumps.  All connections shall be checked for
tightness before the hypochlorite solution is applied to the main

B. Methods of Chlorine Application
1. Continuous Feed Method:
2. This method is suitable for general application.  Water from the existing distribution

system or other approved sources of supply shall be made to flow at a constant,
measured rate into the newly-laid pipeline.  At a point not more than 10 feet downstream
from the beginning of the new main, the water entering the new main shall receive a dose
of chlorine, also fed at the constant, measured rate.  The two rates shall be proportioned
so that the chlorine concentration in the water in the pipe is maintained at a minimum of
25 mg/l available chlorine.  To assure that this concentration is maintained, the chlorine
residual should be measured at regular intervals in accordance with the procedures
described in the current edition of Standard Methods of AWWA M12 - Simplified for Water
Examination.
a. Table II gives the amount of chlorine residual required for each 100 ft. of pipe in

various diameters.  Solutions of one percent chlorine may be prepared with sodium
hypochlorite or calcium hypochlorite.  The latter solution requires approximately 1 lb.
of calcium hypochlorite in 8.6 gallons of water.  If liquid laundry bleach with 5.25% CL
is used, then 4.25 gallons of water is to be mixed with 1 gallon of bleach to obtain 1
percent solution.

TABLE II
Chlorine Require to Produce 25 mg / 1

Concentration in 100 ft. of Pipe
Pipe Size

(inch)

Volume of 100-ft.

length (gallons)

100 Percent

Chlorine (lb.)

1 Percent Chlorine

Solutions (gal.)

4 65.3 .013 0.16

6 146.5 .030 0.36

8 261.0 .054 0.65

10 408.0 .085 1.02

12 588.7 .120 1.44

b. Note:   All lines smaller than 4" shall be disinfected with the same concentration used
for 4" lines per the New York State Department of Health. 

c. During the application of the chlorine, valves shall be manipulated to prevent the
treatment dosage from flowing back into the line supplying the water.  Chlorine
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application shall not cease until the entire main is filled with the chlorine solution.  The
chlorinated water shall be retained in the main for at least 24 hours, during which time
all valves discharge hose connections in the section shall be operated in order to
disinfect the appurtenances.  At the end of this 24 hour period, the treated water shall
contain no less than 10 mg/l chlorine throughout the length of the main.

3. Slug Method
a. This method is suitable for use with mains of large diameter for which, because of the

volumes of water involved, the continuous feed method is not practical.
b. Water from the existing distribution system or other approved source of supply shall

be made to flow at a constant, measure rate into the newly laid pipeline.  The water
shall receive a dose of chlorine, also fed at a constant measured rate.  The two rates
shall be proportioned so that the concentration in the water entering the pipeline is
maintained at no less than 100 mg/l.  The chlorine shall be applied continuously and
for a sufficient period to develop a solid column or "slug" of chlorinated water that will
as it passes along the line, expose all interior surfaces to a concentration of at least
100 mg/l for at least 3 hours. The application shall be checked at a tap near the
upstream end of the line by chlorine residual measurements made according to the
procedures described above.

c. As the chlorinated water flows past tees and crosses, related valves and discharge
hose connection shall be operated as to disinfect appurtenances.

4. Tablet Method
a. The "tablet method" as contained in American Water Works Association Standard

C-651 is not acceptable to the New York State Department of Health and shall not be
used.

3.04 FINAL FLUSHING
A. After the applicable retention period, the heavily chlorinated water shall be flushed from the

main until the chlorine concentration in the water leaving the main is no higher than that
generally prevailing in the system, or less than 1 mg/l.  Chlorine residual determination shall be
made to ascertain that the heavily chlorinated water has been removed from the
pipeline.  Heavily chlorinated water shall be de-chlorinated prior during flushing, or shall be
flushed into a tanker truck for proper disposal.  At no time shall heavily chlorinated water be
discharged into the storm or sanitary sewer systems.

3.05 BACTERIOLOGICAL TESTS
A. After final flushing and before the new water main is placed in service, two consecutive sets of

acceptable samples, taken at least 24 hours apart, shall be collected every 1,200 feet and from
the end of the line, and at least one set from each branch in the water main.  All samples shall
be tested for bacteriological (chemical and physical) quality in accordance with “Standard
Methods for the Examination of Water and Wastewater” and shall show the absence of coliform
organisms; and, if required, the presence of a chlorine residual.

B. Samples for bacteriological analysis shall be collected in sterile bottles treated with sodium
thiosulfate as required by “Standard Methods for the Examination of Water and
Wastewater”.  No hose or hydrant shall be used in collection of samples.  A suggested
sampling tap consists of a standard corporation cock installed in the main with a copper tube
goose-neck assembly.  After samples have been collected, the goose-neck assembly may be
removed, and retained for future use.

3.06 REPETITION OF PROCEDURE
A. If the initial disinfection fails to produce satisfactory samples, disinfection shall be repeated until

satisfactory samples have been obtained.  When the samples are satisfactory, the main may be
placed in service.

3.07 PROCEDURE AFTER CUTTING INTO OR REPAIRING EXISTING MAINS
A. The procedures outlined in this section apply primarily when mains are wholly or partially

dewatered.  Leaks or breaks that are repaired with clamping devices while the mains remain full
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of water under pressure require no disinfection.
3.08 TRENCH TREATMENT

A. When an old line is opened, either by accident or by design, the excavation will likely be wet
and badly contaminated from nearby sewers.  Liberal quantities of hypochlorite applied to open
trench areas will lessen the danger from such pollution.  Tablets have the advantage in such a
situation because they dissolve slowly and continue to release hypochlorite as water is pumped
from the excavation.

3.09 MAIN DISINFECTION
A. Swabbing and Flushing:  The following procedure is considered as a minimum that may be

used.
1. Swabbing with Hypochlorite Solution: The interior of all pipe and fittings used in making

the repair (particularly couplings and tapping sleeves) shall be swabbed with a 1 percent
hypochlorite solution before they are installed.

2. Flushing:  Thorough flushing is the most practical means of removing contamination
introduced during repairs.  If valving and hydrant locations permit, flushing from both
directions is recommended.  Flushing shall be started as soon as the repairs are
completed and continued until discolored water is eliminated.

B. Slug Method
1. Where practicable, in addition to the procedures of swabbing and flushing, a section of

main in which the break is located shall be isolated, all service connections shut off, and
the section flushed and chlorinated as described, except that the dose may be increased
to as much as 300 mg/l, and the contact time reduced to as little as hours.  After
chlorination, flushing shall be resumed and continued until discolored water is eliminated.

3.10 SAMPLING
A. Bacteriological samples shall be taken after repairs to provide a record by which the

effectiveness of the procedures used can be determined.  If the direction of flow is unknown,
samples shall be taken on each side of the main break.

END OF SECTION  33 01 10.58
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SECTION 33 01 15
TESTING AND INSPECTING WATER LINES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirement for hydrostatic and leakage testing of water mains and appurtenances.
1.02 SYSTEM DESCRIPTION

A. The contractor shall furnish all labor, materials, tools and equipment necessary for or incidental
to the performance of the pressure/leakage test.

B. The Engineer will supply the test gauge or else calibrate the contractor's gauge before and after
the tests.

C. The contractor shall be responsible to secure a water supply for flushing and testing at no
additional cost to the owner.

D. A pressure/leakage test will be performed on all water mains, valves and fittings in the system
constructed.  The pressure/leakage test shall be conducted in accordance with these
specifications and the applicable requirements of AWWA C600 (latest edition).  Where any
section of a main is provided with concrete thrust blocks, the test shall not be made until at
least 5 days have elapsed after the concrete was installed.

E. All testing of water lines shall be done in the Engineer's or Water Department's presence and
under their direction.

F. All individual valve sections shall be tested separately.
 REFERENCE

A. AWWA C600 (latest edition) - Standard for the Installation of Ductile-Iron Water Mains and
Their Appurtenances.

 SUBMITTALS
A. Proposed locations to be tested and methods of testing shall be submitted for review one week

before the actual testing.
PART 3 EXECUTION
4.01 TESTING PROCEDURE

A. The pipe, fire hydrant assemblies, and appurtenances being tested shall be flushed and entirely
free from any and all debris, stones, sand and any other materials.  Water used in flushing the
lines shall not be discharged into clean sections of pipeline or active mains, but shall be
disposed of as specified in the appropriate parts of the section "Dewatering," Division 2.
Disposal of Waste Materials shall be in conformance with the requirements of the Section
"Waste Materials Disposal", Division 1.

B. All air shall be expelled from the section to be tested by appropriate methods including the use
of corporation stops at high points.  After all the air has been expelled, the test pressure shall
be applied by means of a pump connected to the pipe in a manner satisfactory to the Engineer.
 The pump, pipe connections, and all necessary apparatus shall be furnished by the contractor
at the Contractor's expense.

C. The test pressure shall be at least one and a half times the maximum working pressure, based
on the elevation of the lowest point of the line or section under test and corrected to the
elevation of the test gauge.  However, in no case shall the test pressure be less than 150
pounds per square inch.  Each hydrostatic test shall be held at the test pressure for a duration
of at least two hours.  Additional water shall be added as required to maintain the test pressure.

D. Concurrently with the pressure test, a leakage test shall be conducted. Leakage is defined as
the quantity of water that must be added to the pipe to maintain the test pressure. Maximum
allowable leakage shall be determined by the following formula: SD sqrt/P over L= 1458,000
1. Where,
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a. L    =   Allowable leakage, in gals/hour
b. S    =   Length of test section, in feet
c. D    =   Nominal diameter of pipe, in inches
d. P    =   Average test pressure during test, in PSIG

E. Tolerance for test pressure shall be plus or minus 5 psi.
F. Where the leakage for the section tested is greater than that allowed, the contractor shall locate

and repair the cause of the leak and retest the section until the leakage does not exceed the
allowable.

END OF SECTION  33 01 15
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SECTION 33 01 17
TESTING AND INSPECTION OF GRAVITY LINES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements describing the testing and inspection of gravity lines.
1.02 SYSTEM DESCRIPTION

A. Visual Inspection
1. Upon completion of the installation of the pipe and backfilling and compacting of the

trench, the pipe shall be visually inspected.  This inspection shall be undertaken as the
work progresses.  The engineer shall be notified a week in advance of such inspection
and the contractor shall provide all facilities, materials, equipment and labor required for
such inspection.

2. All foreign material, dirt, debris or other objects found in the interior of the pipe shall be
removed by the contractor.  Visible defects such as broken pipe sections, improperly
installed gaskets, projecting connections, cracks, visible leaks or other defects shall be
noted, corrected and the pipe reinspected.

B. Infiltration/Exfiltration Testing
1. The engineer shall be notified two weeks in advance of infiltration/exfiltration testing.
2. An infiltration test shall be performed for those lines where the ground water level is at

least 2 feet higher than the top of the pipe at the upstream manhole.  Where ground water
level is lower than two feet above the top of the pipe at the upstream manhole, an
exfiltration test shall be performed.  Air testing shall be used for the exfiltration test.

3. Rate of infiltration or exfiltration shall not exceed one-hundred gallons per mile per inch of
diameter of pipe for 24 hours.  Air test allows minimum amount of time for air pressure
inside pipe to drop from 3.5 PSIG to 2.5 PSIG; allowable time is a function of pipe size.
 These requirements will be met for every test section of pipe; it is not a cumulative
average over several test sections of pipe.  The phrase "per mile" shall refer to the total
length of main sewer, measured through manholes, plus the lengths of all connections,
laterals and branches.

4. The contractor shall construct all bulkheads; provide weirs or other means of
measurement, pumps, water, plugs, fittings, meters, lights, hoses and all else necessary
for inspection and testings.

C. Minimum Pipe Slope
1. Pipes installed at less than the slopes shown on the drawings shall be reinstalled by the

contractor to the design slope shown or the contractor shall demonstrate to the engineer's
and owner's satisfaction that the design capacity and velocity can be achieved.

D. During the one year correction period, the system or any part thereof, may be reinspected
and/or retested if it is determined by the engineer that defective materials or unsatisfactory work
may exist, or that excessive leakage may be occurring.  Contractor shall perform the
reinspection, retesting, removal and replacement of defective work at no additional cost to the
owner.

1.03 REFERENCES
A. ASTM F-1417-92 (reapproved 2005) – “Standard Test method for Installation Acceptance of

Plastic gravity Sewer Lines Using Low-Pressure Air”.
1.04 SUBMITTALS

A. Certified copies of all tests and final inspection reports shall be submitted to the engineer.
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PART 2 PRODUCTS NOT USED
PART 3 EXECUTION
3.01 PREPARATION

A. The pipe section being tested shall be entirely free from any and all debris, stones, sand and
any other materials.  Water used in flushing the lines shall not be discharged into clean
sections of pipeline or active sewers, but shall be discharged as specified in the appropriate
parts of the Section "Dewatering," Division 2.  Disposal of debris and all other material shall be
in conformance with the requirements of the Section "Waste Materials Disposal," Division 1.

3.02 FIELD QUALITY CONTROL
A.  The first section of pipe (between two manholes) laid by each pipe crew will immediately be

tested upon completion in order to check workmanship.
B.  Lines shall be visually inspected from manhole to manhole by the engineer. The contractor

shall furnish two men to assist the engineer in making the inspection.  It is a condition of
acceptance that all manholes be complete, the pipe be cleaned, and all lines be laid straight
from manhole to manhole unless otherwise shown on the drawings.  All defects noted during
this inspection shall be corrected by the contractor to the satisfaction of the engineer.  After
correction the lines shall be reinspected.

C.  When the gravity lines have been satisfactorily inspected visually, an infiltration or exfiltration
test shall be performed.

D.  Infiltration/exfiltration rates shall be determined on the main sewer and laterals and shall be
within the allowable rate as specified.  All wyes, tees and other fittings in the main sewer line
and laterals shall be adequately capped or plugged to withstand the maximum anticipated head
during exfiltration testing and to prevent debris, groundwater, etc., from entering during
infiltration testing.  All caps or plugs which "blow-out" or leak shall be replaced as often as
necessary by the contractor at no additional cost to the owner until the main sewer passes the
infiltration/exfiltration test.  All sewers not in compliance with these requirements shall be
corrected by the contractor until such time as the rate can be met.  Such corrections as
necessary shall be made by the contractor at no additional cost to the owner.

E.  When performing an infiltration test, the contractor shall block off a section of the system not
exceeding 1000 linear feet, and install a measuring device at the downstream end of the test
section.  Infiltration shall not exceed the allowable amount specified.  If the actual infiltration
exceeds the allowable infiltration or if there are visible signs of infiltration such as gushing or
spurting streams, the contractor shall effect all repairs necessary to make the pipe sufficiently
watertight.  The section shall be retested until the rate of allowable infiltration is met.

F.  Air testing shall be used instead of the water exfiltration test to measure exfiltration.  The
section to be tested shall be between consecutive manholes.  Each end of pipe, all branches,
laterals, and wyes shall be plugged and securely braced.  The plug at each end of pipe shall
have provision to connect an air hose.  Air shall be supplied to the section and monitored so as
not to exceed 5.0 PSIG.  An independent air gauge and line shall be installed on the opposite
plug to the air supply such that the gauge can be read at the ground surface.  The air pressure
shall be maintained between 4.0 and 3.5 PSIG for at least two minutes to allow air temperature
to come to equilibrium with pipe walls.  The air supply shall then be disconnected and the air
pressure allowed to decrease to 3.5. PSIG. At 3.5 PSIG, the time shall be measured for the
pressure to drop to 2.5 PSIG.  The following table shows the allowable time for a loss of 1.0
PSIG at an average pressure of 3.0 PSIG.

Pipe D
ia.
Ins.

Min.
Time

Mn:Sc

Lngth
For
Min.

Time,
Ft

Time For
Longer

Lengths,Sec.

Specification time for Length (L) Shown, min:sec

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 f5

4 3:46 597 0.380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46
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6 5:40 309 0.854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6.24
8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24

10 9:26 239 2.374 L 9:26 9:26 9:26 19:53 11:52 13:51 15:49 17:48
12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38
15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04
18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41
21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31
24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48
30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15
33 31:10 72 25.852 L 43:05 64:38 86:10 107;43 129;16 150:43 172:21 193:53
36 34:00 66 30.768 L 51:7 76.55 102:34 128:12 153:50 179:29 205.07 230:46

G. If the actual time for a loss 1.0 PSIG is less than the allowable time shown in the above table,
the contractor shall determine the source of leakage and effect all repairs necessary to make
the pipe sufficiently airtight. The section shall be retested until the allowable time is met or
exceeded.

H. Pipes installed at slopes less than those shown on the drawings shall be reinstalled to the
slopes as shown or the contractor shall provide a design report prepared and sealed by a
professional engineer showing the theoretical capacity and velocity of the pipe "as installed"
based on total energy head and the pipe manufacturer's "N" value. The theoretical "as
installed" velocities and capacities shall be submitted to the engineer for evaluation. If the "as
installed" theoretical capacity and velocity meet the design requirements the line will be
acceptable.
1. If the "as installed" theoretical capacity and velocity do not meet the design requirements,

the contractor shall conduct a flow test to determine the velocity and capacity with the pipe
flowing one-half full. If the actual velocity and capacity meet the design requirement, the
line is acceptable, otherwise the line shall be re-laid to the slope as shown on the
drawings.

END OF SECTION  33 01 17
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SECTION 33 04 30
DRAINAGE STRUCTURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for constructing drainage structures.
1.02 SYSTEM DESCRIPTION

A. Unless otherwise shown on the drawings or required by field conditions and approved by the
Engineer, all drainage structures shall be manufactured using wet-cast concrete methods only.

B. Drainage structures shall be designed for AASHTO H-20 loading.
C. Drainage structures shall be constructed with no sump from the lowest pipe invert, and with no

weep hole in the bottom.
D. Access into manholes shall be provided as shown on the drawings.
E. Trench drains along roadways shall be provided where indicated on drawings.

1.03 REFERENCES
A. ASTM A 48 - Specifications for Gray Iron Castings.
B. ASTM C 32 - Standard Specifications for Sewer and Manhole Brick (made from clay or shale).
C. ASTM C 139 - Specifications for Concrete Masonry Units for Construction of Catch Basins and

Manholes.
D. ASTM C 140 - Methods of Sampling and Testing Concrete Masonry Units.
E. ASTM C 207 - Specifications for Hydrated Lime for Masonry Purpose.

1.04 SUBMITTALS
A. Product Data:  for each product indicated.
B. Shop drawings for catch basins shall conform with the provisions of the Section "Shop

Drawings and Samples", Division 1, and shall include but not be limited to details on blocks,
mortar, castings, steps, and construction details.

PART 2 PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Castings
1. Curb inlet casting shall be Domestically made Pattern No. 2617 Campbell Foundry

Company, Harrison, New Jersey, or approved equal. Curb piece shall be “Type-N” as
manufactured by Campbell Foundry.

2. Flat frame and grate shall be Domestically made Pattern No. 3408 Campbell Foundry
Company, Harrison, New Jersey, or approved equal.

3. 2' x 2' flat frame and grate shall be Domestically made Pattern No. R3433 Neenah
Foundry Company, Neenah, Wisconsin, or approved equal.

4. Storm drain manhole casting shall be Domestically made pattern No. 1012B, 1012D,
1184, and 1186D as noted on the plans, and as manufactured by Campbell Foundry
Company, Harrison, New Jersey, or approved equal.

2.02 MATERIALS
A. Brick shall be concrete brick, sound, hard, and uniform burned brick in conformance with ASTM

C 32.
B. Concrete block shall conform with ASTM C 139, except that 28-day compressive strength shall

not be less than 4000 psi and absorption of individual block shall not exceed eight percent
based on a 24-hour immersion test in conformance with ACI Standard PI-C-29.  The test shall
be in accordance with ASTM C 140.
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C. Casting shall be close gained, tough gray iron, free from cracks, holes, swells and shrinkage
distortion in accordance with ASTM A 48, Class 30.

D. Manhole steps shall be extruded aluminum 6061-T6 alloy or copolymer polypropylene plastic
with ½" grade 60 steel reinforcement.

E. Filter fabric for trench drains shall be in accordance with Section "Geotechnic Fabric", Division
30.

F. Perforated high density polyethylene pipe for trench drains shall conform to the section "High
Density Polyethylene Pipe", Division 30.

2.03 MIXES
A. Mortar for block or brick masonry shall be composed of Portland cement, hydrated lime, and

sand. The volume of sand shall not be less than two and one half and not more than three
times the volume of cement and lime. The proportion of cement to lime shall be 1:1/4.  The
quality of the items shall be:
1. Cement shall be type II Portland cement.
2. Hydrated lime shall be type S conforming to ASTM C 207.

B. Cast-in-Place concrete shall be an air entrained Portland cement, having a minimum 28-day
strength of 3,000 psi.

2.04 FABRICATION
A. Castings

1. Castings shall be domestically made, and shall be made accurately to the patterns and
dimensions specified with carefully machined milled bearing surfaces. Non-domestic
castings shall not be accepted. Contractor shall supply necessary paperwork to shown all
castings are domestically made.

2. Allowances shall be made in the patterns so that the specified thickness is not reduced.
3. Frames and grates shall be match marked.
4. No plugging, burning-in or filling will be allowed.

B. Block and brick shall be regular and uniform in shape and size, and of compact texture.
C. Catch basins shall be made in accordance with the regulations of the jurisdictional authority.

The portion to be embedded in the wall shall be coated with a coal tar pitch varnish or other
bituminous material.

PART 3 EXECUTION
3.01 INSPECTION

A. All components of the catch basins, including but not limited to, precast sections, block, brick
and castings shall be inspected for defects.

B. Damaged pieces shall be repaired or replaced in accordance with the contract documents.
C. Damaged pieces that cannot be repaired shall be immediately removed from the job site.

3.02 INSTALLATION
A. Catch Basins.

1. Catch basins shall be installed on a 12" compacted base course of Select Material #4, or
crushed stone, extending one foot beyond the periphery of the base as shown of the
drawings.

2. Sections shall be set vertical and with sections and steps, if used, in true alignment.
3. Inserts for lifting sections shall be thoroughly plugged with rubber plugs made specifically

for the sections or with mortar. The mortar, made of 1 part cement to 1½ parts sand, and
mixed slightly damp to the touch (just short of balling), shall be hammered into the holes
until it is dense, and an excess of paste appears on the surface.  Finish smooth and flush
with the adjoining surfaces.

4. All catch basin joints shall be parged inside and out with mortar.
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5. Catch basins shall be backfilled with Select Material No. 4 (NYSDOT Item No. 304.12),
and compacted in 6" lifts around the entire structure using a jumping jack compactor.

B. Catch Basins Frames and Grates
1. Frames shall be set with the tops conforming accurately to the grade of the pavement or

finished ground surface or as indicated on the drawings.
2. Catch basin frame shall be set upon two courses of concrete brick.
3. Frames shall be set concentric with the top of the masonry and in a full bed of mortar so

that the space between the top of the masonry and the bottom flange of the frame shall be
completely filled and watertight.

4. A thick ring of mortar extending to the outer edge of the masonry shall be placed all
around and on the top of the bottom flange. The mortar shall be smoothly finished and
have a slight slope to shed water away from the frame. The pattern of catch basin frame
and grate installed shall be as specified herein unless otherwise noted on the drawings.

C. Curtain Drains (Trench Drains)
1. Curtain drains shall be constructed of 6” HANCOR smoothwall drain pipe, with

perforations.  Pipe shall meet the requirements of ASTM F810.  It shall have a smooth
interior and exterior. Pipe joints shall be bell-and-spigot. Pipe material shall be high-
density polyethylene meeting ASTM D3350 minimum cell classification 324420C or E; or
ASTM D1248 Type III, Class B or C, Category 4, Grade P33.

2. All fittings used for bends and connections shall be PVC.
3. Curtain drains shall be constructed to the dimensions as shown on the drawings or as

specified.
4. Curtain drains shall be sloped towards existing or proposed catch basins.
5. Curtain drains shall be placed on the backside of the sidewalk where possible. Due to

possible conflicts with retaining walls, curtain drain may be installed directly under the
sidewalk towards the back edge of the walk in these instances, unless otherwise specified
by the Engineer.

6. Trench for curtain drain shall be pipe diameter plus 6" to either side of pipe.
7. Perforated plastic pipe shall be placed upon a 4" layer of Select Material No. 2.
8. Entire trench is to be wrapped in filter fabric with a 12" overlap.
9. Curtain drain shall be filled with Select Material No. 2 and compacted.
10. Top of curtain drain trench, behind curb, shall be 4" below final grade to allow for topsoil.
11. Curtain drains shall be connected to catch basins and pipe parged at catch basins. All

curtain drains shall pitched towards catch basins to allow for positive drainage of line.
12. All ends of curtain drains shall be capped with PVC end caps.
13. A Tee-Wye connection shall be installed for each resident, with caps placed on end.

Where existing drains approach the back of the sidewalk, these drain lines shall be
connected to the newly installed curtain drain.

D. FIELD QUALITY CONTROL
1. Concrete samples and testing shall be done as required by the Engineer.

END OF SECTION  33 04 30
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SECTION 33 05 61
CONCRETE MANHOLES

PART 1 GENERAL
1.01 SECTION INCLUDES
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manhole covers, component construction, ________ , features,

configuration, and dimensions.
C. Shop Drawings:  Indicate manhole locations, elevations, piping sizes and elevations of

penetrations.
1.05 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable
building code, whichever is more stringent.

PART 2 PRODUCTS
END OF SECTION  33 05 61
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SECTION 33 16 16
DUCTILE IRON PIPE

PART 1 GENERAL
1.01  SECTION INCLUDES

A. Requirement for providing ductile iron pipe and fittings.
SYSTEM DESCRIPTION

A. Ductile iron pipe shall be installed where shown on the Plans.  Class of pipe shall be Class 52
unless otherwise shown on the Plans, and shall conform to ANSI/AWWA C151 (latest
revision)/A21.51.  Fittings shall be cast iron or ductile-iron, mechanical joint, Standard Class
250, or Compact Class 350, shall conform with ANSI/AWWA C110 (latest revision)/A21.10,
ANSI/AWWA C111 (latest revision)/A21.11, and ANSI/AWWA  C153 (latest revision)/A21.53,
and NSF Standard 61.  All ductile iron pipe shall be DOMESTICALLY MADE.

B. Ductile iron pipe placed in trenches shall have push-on joints in accordance with ANSI A21.11.
C. Fittings placed in trenches shall have mechanical joints in accordance with ANSI A21.11
D. Unless otherwise indicated on the plans, restrained joints shall be used to effectively resist all

thrust forces, for plugs, bulkheads, caps, bends, and tees or as shown on the drawings.
E. The interior of all force main pipe and fittings, shall have a cement mortar lining with a

bituminous seal coat.
F. All ductile iron pipe and fittings shall have an exterior bituminous coating in accordance with

ANSI A21.8.
2.02 REFERENCES

A. ANSI A21.10 Standard for gray-iron and ductile iron fitting 3 inches through 48 inches for water
and other liquids.

B. ANSI A21.11 Standard for rubber gasket joints for cast iron pressure pipe and fittings.
C. ANSI A21.50 Standard for the thickness design of ductile iron pipe.
D. ANSI/AWWA C151 (latest revision)/A21.51 Standard for ductile iron pipe, centrifugally cast in

metal molds or sand lined molds, for water and other liquids.

E. AWWA C104 Standard (latest revision) for cement-mortar lining for cast iron and ductile iron
pipe and fittings for water.

F. ANSI (AWWA C153) Standard (latest revision) for Compact Ductile Iron Fittings 3" - 16" for
water and other liquids.

G. NSF Standard 61 - Drinking Water System Components.
2.03 SUBMITTALS

A. Shop drawings shall be submitted in accordance with the Section "Shop Drawings and
Samples", Division 1, and shall include pipe and design calculations.

PART 2 PRODUCTS
3.01 ACCEPTABLE MANUFACTURERS

A. Pipe and fittings shall be as manufactured by U.S. Pipe and Foundry, Birmingham, Alabama, or
equal.

B. Foster Adaptor shall be as supplied by IN FACT, Corporation.
3.02 MATERIAL

A. Pipe shall be cast from iron with minimum tensile strength of 60,000 PSI, minimum yield
strength of 42,000 PSI, and minimum elongation of ten percent (Grade 60-42-10).

B. Fittings shall be cast from iron with minimum tensile strength of 70,000 PSI, yield strength of
50,000, and minimum elongation of five percent (Grade 70-50-05).
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C. Gaskets for pipe joints shall conform to the provisions of ANSI  A21.11.
D. Foster Adaptor shall be rated for 350 psi, and shall be asphalt coated.

3.03 MIXES
A. Cement mortar lining shall conform with AWWA C104.

3.04 FABRICATION
A. Ductile iron pipe shall be fabricated in accordance with ANSI/AWWA C151 (latest

revision)/A21.51.

B. Cement-mortar lining and bituminous seal coat shall be in accordance with AWWA C104 (latest
revision).

C. Fittings shall be fabricated in accordance with ANSI A21.10.

D. Pipe shall be made in 18 to 20 foot lengths and shall be marked in accordance with Section
51-11 of ANSI A21.51.

E. Foster Adaptor shall be meet all ANSI/AWWA C153/A21.53 standards.
3.05 THRUST RESTRAINT

A. Thrust blocks shall be placed at all bends, plugs, caps, tees, or where otherwise shown on the
Plans or required by the Engineer.

B. Thrust restraint system shall conform to the requirements of the Section "Restraint Systems",
Division 2.

C. Concrete shall have a minimum 28-day compressive strength of 2500 psi.
PART 3 EXECUTION
4.01 INSTALLATION

A. Pipe and fittings shall be inspected prior to installation for defects. Pipe or fittings found to be
defective shall be immediately removed from the project site and replaced in accordance with
the contract documents.

B. Pipe and fitting shall be installed in accordance with AWWA C-600 (latest revision) and
manufacturer's published installation guides.

C. Mechanical joint tapped tees shall be provided at all locations for taps larger than 1".
D. Joints shall be cleaned of all excess material and wiped clean and dry and free from oil and

grease.
E. Pipe bedding shall be prepared in accordance with the Section "Pipe Embedment Zone",

Division 2 and as shown on the drawings.
F. Pipe shall be protected from lateral displacement by installation of pipe bedding material as

shown on the drawings and specified in the Section "Pipe Embedment Zone", Division 2.
G. Pipe shall be protected from flotation by placing adequate backfill as shown on the drawings

and specified in the Section "Pipe Embedment Zone," Division 2.
H. Pipe shall be laid to conform to lines and grades shown on the Plans or as directed by the

Engineer.
I. Where thrust blocks are installed, excavation shall be carried out by hand to provide good

bearing against undisturbed material within a short distance from the pipe or fitting.  Thrust
restraint shall be installed in accordance with the Section "Restraint Systems", Division 2.

J. Contractor shall supply solid casted transition sleeve where outer diameter of existing pipe
does not accept any of the proposed fittings.

K. During construction, watertight plugs shall be provided in the end of the pipes while work is not
in progress.
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4.02 FIELD QUALITY CONTROL
A. The pipeline trench shall not be backfilled until the installation has been observed by the

Engineer.
B. Leakage and hydrostatic tests shall be performed on all pipe and fittings and shall comply with

the provisions for testing specified in Division 2.
C. Joint deflection shall not exceed the maximum joint deflection as listed in CIPRA Handbook.

END OF SECTION  33 16 16
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SECTION 33 16 17
RESTRAINT SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for providing restraint systems to resist axial thrust.
1.02 SYSTEM DESCRIPTION

A. Install joint restraints/thrust blocks to resist axial thrust at the locations and of the size and type
shown on the drawings.  Unless thrust blocks are shown on the drawings, only joint restraints
shall be used.

B. Unless otherwise shown on the drawing, joint restraints shall consist of:
1. Mechanical joint pipe with mechanical joint retainer glands
2. "Locked" or "anchoring" type pipe and fittings as manufactured by EBAA Iron Sales, Inc.

Mega-Lug Series 1100 or equal.
C. Length of pipe to be restrained shall be as shown on the schedule of joint restraints as shown

on the drawings.
D. Thrust blocks shall be constructed of concrete as shown on the drawings.

1.03 REFERENCES
A. Bulletin No. 24 - "Outside Protection" as issued by the National Fire Protection Association,

Batterymarch Park, Quincy, Massachusetts, 02269.

B. ASTM E18 - Test for Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Materials.

C. ANSI A21.10 - Standard for Gray-Iron and Ductile Iron Fittings 2 Inches through 48 Inches for
Water and Other Liquids.

D. New York State Department of Transportation Standard Specifications
1.04 SUBMITTALS

A. Submit manufacturer's certification or certified test results indicating conformance with the
requirements of these specifications for retainer glands and other joint restraint materials.

B. Submit manufacturer's data for "locked" or "anchoring" type pipe and fittings.
PART 2 PRODUCTS
2.01 MATERIALS

A. Mechanical joint retainer glands shall conform to the applicable requirements on ANSI A21.10
and shall be cast of ductile iron, fitted with cup point, square headed set screw and approved
by Underwriter's Laboratories, Inc.  Set screw hardness, when tested in accordance with ASTM
E18, shall reflect a core hardness within the range of Rockwell C42-48 and a case surface
hardness of Rockwell 15N-87 (minimum).

B. "Locked" or "anchoring" type pipe and fittings shall conform to the contract documents.
C. Rods, clamps with washers, straps and other required hardware shall conform to the applicable

requirements of "Figures 96. General Information" of Bulletin 24 or as otherwise approved by
the Engineer.

D. Thrust blocks shall be concrete with a minimum compressive strength of 2,500 psi.
PART 3 EXECUTION
3.01 INSTALLATION

A. Mechanical joint retainer glands shall be installed in accordance with the manufacturer's
commended installation requirements and as required by the "Schedule of Joint Restraints" as
shown the drawings.  Torque on the set screws shall not exceed that recommended by the
manufacturer and shall be applied using an approved torque wrench.
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B. "Locked" or "anchoring" type pipe and fittings shall be installed in accordance with the
manufacturer's recommended installation procedures.

C. Rods, clamps with washers, straps and other required hardware shall be installed in
accordance with the applicable requirements of Figures 96-1 through 96-37 in Section 96 of
Bulletin 24 or as shown on the drawings.

D. Concrete thrust blocks shall be constructed in accordance with the applicable requirements of
the NYSDOT Standard Specifications, and as shown on the drawings.  All thrust blocks shall be
placed against undisturbed native soil and in such a manner that the pipe and joints will be
accessible for inspection or repair.

END OF SECTION  33 16 17
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SECTION 33 16 25
TAPPING SLEEVES AND VALVES

PART 1 GENERAL
1.01  SECTION INCLUDES

A. Requirements for providing tapping sleeves and valves.
1.02  SYSTEM DESCRIPTION

A. Provide tapping sleeves and valves to connect to the existing system.  Size and location shall
be as shown on the drawings and/or as specified in the contracts.

1.03 REFERENCES
A. ASTM A 126  -  Specifications for Grey Iron Castings for Valves, Flanges and Pipe Fittings,

Class B.
B. ASTM A 240  -  Specifications for Heat-Resisting Chromium and Chromium- nickel Stainless

Steel Plate, Sheet and Strip for Fusion-Welded Pressure Vessels.
C. ANSI B16.1  -  Standard for Cast Iron Pipe Flanges and Flanged Fittings, Class 125.

D. AWWA C110 (latest revision) -  Standard for Grey Iron Ductile Iron Fittings 2-inch through
48-inch for Water and Other Liquids.

E. AWWA C111 (latest revision) -  Standard for Rubber Gasket Joints for Cast Iron and Ductile
Iron Pressure Pipe and Fittings.

F. AWWA C509 (latest revision) -  Standard for Resilient Seated Gate Valves 3 through 12 NPS
for Water and Other Liquids.

G. NSF Standard 61 - Drinking Water System Components.
1.04 SUBMITTALS

A. Shop drawings shall be submitted in accordance with the Section "Shop Drawings and
Samples", Division 1.

PART 2 PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS

A.  Tapping Sleeves and valves shall be as manufactured by Mueller Company.
2.02  MATERIALS

A. Tapping valves 4 inches and larger installed underground shall have mechanical joint ends, be
resilient wedge, non-rising stem, as manufactured by Mueller.  Tapping valves shall have
square operating nuts and shall open left or counter-clockwise.  Tapping Valves shall Mueller
Model T-2360 and shall be Domestically Made.
1. Valve boxes and covers shall be provided in accordance with the Section “Valves, Meters

& Appurtenances”, Division 2, and shall be Domestically Made.
2. Tapping sleeve shall be cast iron, mechanical joint, class 250, Mueller Model N-615, and

shall be Domestically Made.
3. Tapping sleeves shall conform to the applicable requirements for fittings in the Section

“Ductile Iron Pipe”, Division 2.
2.03  FABRICATION

A. All valves and operators shall be fabricated complete and ready for installation when delivered.
B. All valves shall be marked to show name of manufacturer, the year of manufacture, maximum

working pressure, and size of valve.
C. Valves shall be fusion epoxy coated on the interior and exterior with a minimum of 10 mils of

Mueller Pro-Gard.  Epoxy coating shall meet or exceed all applicable requirements of
ANSI/AWWA C550 Standard (latest revision) and be certified to ANSI/NSF 61.



Town of Montgomery Police
Station  33 16 25 - 2  Tapping Sleeves and Valves 

PART 3 EXECUTION
3.01  INSPECTION

A. All tapping sleeves and valves shall be inspected for damage or defects prior to their
incorporation in the work.  All tapping sleeves and/or valves found to be defective shall be
removed from site.

3.02  PREPARATION
A. Prior to installation of the tapping sleeves and valves, the contractor shall clean them of all

foreign materials and operate the tapping valve to insure it is not frozen in position.
3.03  INSTALLATION

A.  All tapping sleeves and valves with valve boxes shall be installed in accordance with the
manufacturer’s recommendations and at the location and in the positions and configurations
shown on the drawings.

B.  Valve boxes shall be adequate for the trench depth so that when set on the valve, the cover is
level with the pavement or the completed surrounding ground, whichever is applicable.

3.04  FIELD QUALITY CONTROL
A.  Valves and appurtenances shall be field tested to determine that the valves operate as

specified.
END OF SECTION  33 16 25
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SECTION 33 16 27
COPPER PIPE (BURIED) & NECESSARY FITTINGS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for providing buried copper pipe and fittings.
1.02 QUALITY ASSURANCE

A. All pipe shall be factory tested in accordance with the requirements of ASTM B88. All fittings
shall meet or exceed AWWA C-800 Standards (latest revision).

1.03 SUBMITTALS
A. Product Data:  for each type indicated.
B. Shop drawings shall be submitted in accordance with the Section "Shop Drawings and

Samples", Division 1.
C. Certified factory test results shall be submitted on pipe and fittings manufactured for this project

or another project within the past six months.
D. List stating size and number of water services to each building.

PART 2 MATERIALS
2.01 SYSTEM DESCRIPTION

A. Copper pipe and fittings shall be used for the potable water lines and other piping less than two
(2) inches in diameter unless otherwise indicated on the drawings.

B. All fittings shall be compressive type.
C. Buried copper pipe shall be tested to the pressures shown on the drawings and in accordance

with the section "Testing and Inspection of Water Mains", Division 2.
D. Buried copper pipe shall be Type K conforming to ASTM B88.
E. A tap, equal to the existing size entering the building, shall be left or made for each required

service connection (as shown on plans). Taps may be made by means of a tapped coupling at
proper location or by cutting with an approved tapping machine, or by use of service saddles
approved by Engineer. Taps shall be of the type thread to accept a standard corporation stop
as supplied by Mueller. Mechanical joint tapped tees shall be used for all taps larger than 1"
where new water main is being installed. Where tap is being made on existing water main,
tapping saddle shall be Mueller BR-2-B-0899CC, for the appropriate size corporation valve to
be installed.

F. Taps and corporation stops should be located at least 1' from pipe ends. Corporation stops
shall be Mueller H-15013 (1.5" to 2").

G. Curb stops shall be Mueller H-15209 (¾" to 2"). The curb box shall be Mueller H- 10336 with
foot base.

PART 3 EXECUTION
3.01 INSPECTION

A. Pipe and fittings shall be checked for defects prior to their incorporation in the work. All pipe
and fittings found to be defective shall be promptly removed from the site.

3.02 PREPARATION
A. Pipe shall be swabbed or brushed out prior to installation to insure that no foreign material gets

into the finished line.
3.03 INSTALLATION/APPLICATION/ERECTION

A. Contractor shall obtain the size and number of water services entering into each building prior
to construction of water main.
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B. Pipe and fittings shall be installed in accordance with the manufacturer's recommendations.
C. New water services shall be installed from the new water main up to, and into, the existing

residence. Installation of new water service shall include installing of k- copper, curb stop, water
meter (supplied by others), backflow preventer, and connection to existing house water system.

D. Prior to water service switch over, homeowners shall be notified at least 24 hours in advance.
E. New copper line shall be backfilled with at least 12" of suitable material.

3.04 ADJUSTING AND CLEANING
A. Prior to final acceptance, the Contractor shall clean the lines of all foreign material.

END OF SECTION  33 16 27
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SECTION 33 16 28
VALVES, METERS AND APPURTENANCES - WATER

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for gate valves, meters and air release valves.
1.02 SYSTEM DESCRIPTION

A. Gate Valves
1. Gate valve smaller than 3" shall be all bronze solid wedge type with rising spindle.
2. Gate valves shall be iron body resilient-seat type with non-rising stems.  Valves shall be

furnished with "O" ring type packing.  Valves shall be Mueller resilient-seat gate valves.
 Substitutions or equals are not allowed.  Valves shall be Domestically Made.

3. All gate valves shall open to the left (counter-clockwise).
4. All gate valves shall be proportional for working pressures of 200 psi hydrostatical tested

at 400 psi.
5. Gate valve shall be supplied with a cast iron telescoping valve box and cover.  Cover shall

have the word "WATER" cast in top.  Valve Box shall be Domestically Made.
1.03 REFERENCES

A. ASTM A 126  -  Specifications for Grey Iron Castings for Valves, Flanges and Pipe Fittings,
Class B.

B. ASTM A 240  -  Specifications for Heat-Resisting Chromium and Chromium- nickel Stainless
Steel Plate, Sheet and Strip for Fusion-Welded Pressure Vessels.

C. ANSI B16.1  -  Standard for Cast Iron Pipe Flanges and Flanged Fittings, Class 125.

D. AWWA C110 (latest revision) -  Standard for Grey Iron Ductile Iron Fittings 3-inch through
48-inch for Water and Other Liquids.

E. AWWA C111 (latest revision) -  Standard for Rubber Gasket Joints for Cast Iron and Ductile
Iron Pressure Pipe and Fittings.

F. AWWA C509 (latest revision) -  Standard for Resilient Seated Gate Valves 3 through 12 NPS
for Water and Other Liquids.

G. NSF Standard 61 - Drinking Water System Components.
1.04 SUBMITTALS

A. Shop drawings shall be submitted in accordance with the Section "Shop Drawings and
Samples", Division 1.

B. Operation and maintenance data shall be submitted.
PART 2 PRODUCTS
2.01 MATERIALS

A. Gate Valves
1. 3-inch and larger valves shall be as follows:

a. The valve body and bonnets shall be fabricated of cast iron meeting the requirement
of ASTM A 126.

b. The valve stem shall be fabricated of bronze.
c. Bolts shall be electro-plated steel with hex heads and hex nuts in accordance with

ASTM A 307.
d. The operating nut shall be fabricated of cast iron.

B. HydrantHYDRANT
1. Hydrant to conform to AWWA C502 (latest revision), AWWA Standard for Dry Barrel Fire

Hydrants.



Town of Montgomery Police
Station  33 16 28 - 2  Valves, Meters and Appurtenances

- Water 

2. Hydrants shall be Mueller Super Centurion 250.  No substitutions or equals are allowed.
 Hydrants shall be Domestically Made.

3. Hydrant shall have 5¼" valve opening with compression shut off, opening against water
pressure and breakaway traffic flange construction.

4. Inlet construction shall be 6" mechanical joint.
5. Bury length to be a minimum of 5 feet.
6. Nozzles:  (2) 2½ " nozzles and (1) 4½" nozzle with national standard threads.
7. Hydrant shall open counterclockwise.
8. Hydrant nut size shall be national standard pentagon shaped operating nut measuring 1½"

from point to float or come with matching cap and chain.
9. Hydrant to be painted to Owner's specifications.

2.02 FABRICATION
A. All valves and operators shall be fabricated complete and ready for installation when delivered.
B. All valves shall be marked to show name of manufacturer, the year of manufacture, maximum

working pressure, and size of valve.

C. Valves 3-inch and larger shall be shop primed at the place of manufacture with an
epoxy-polyamide primer compatible with the paint to be used in the field.

PART 3 EXECUTION
3.01  INSPECTION

A. All valves shall be inspected for damage or defects prior to their incorporation in the work.  All
valves found to be defective will be removed from site.

3.02 PREPARATION
A. Prior to installation of the valves, concrete and other surfaces shall be protected from jointing

compounds, oil and other material used to install this work.
B. Prior to installation of the valves, the Contractor shall clean the body of all foreign material and

operate the valve to insure it is not frozen in position.
3.03 INSTALLATION

A. All valves and meters shall be installed at the location and in the positions and configurations
shown on the drawings.

B. Anchor blocks and/or clamp shall be provided as directed by the Engineer for the gate valves.
C. Valve boxes shall be adequate for the trench depth so that when set on the valve, the cover is

level with the pavement or the completed surrounding ground, whichever is applicable.
D. Where ground water rises to within 2' of a fire hydrant base, the drain port shall be plugged.

 Any hydrant that is plugged shall be labeled in a manner satisfactory to the local Fire
Department and Water Department to ensure that the hydrant is pumped out after each use.

3.04 FIELD QUALITY CONTROL
A. Valves, meters, hydrants, and appurtenances shall be field tested to determine that the valves

operate as specified.
END OF SECTION  33 16 28
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SECTION 33 31 13
SITE SANITARY SEWERAGE GRAVITY PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sanitary sewerage drainage piping, fittings, and accessories.
B. Connection of building sanitary drainage system to municipal sewers.

1.02 RELATED REQUIREMENTS
A. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.

1.03 DEFINITIONS
1.04 REFERENCE STANDARDS

A. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications; 2020.

B. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2023.

C. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe;
2014 (Reapproved 2021).

D. ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic
Gravity Sewer Pipe and Fittings; 2021.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating pipe, pipe accessories .
C. Manufacturer's Installation Instructions:  Indicate special procedures required to install Products

specified.
D. Project Record Documents:

1. Record location of pipe runs, connections, manholes, cleanouts, and invert elevations.
2. Identify and describe unexpected variations to subsoil conditions or discovery of

uncharted utilities.
PART 2  PRODUCTS
2.01 SEWER PIPE MATERIALS

A. Provide products that comply with applicable code(s).
B. Plastic Pipe:  ASTM D3034, Type PSM, Poly(Vinyl Chloride) (PVC) material; bell and spigot

style solvent sealed joint end.
1. Pipe and fittings from 4" to 15" shall comply with ASTM D3034 with a wall thickness

designation of SDR 35 or be manufactured to ASTM D3034 outside diameters and have a
minimum pipe stiffness of 46 PSI pipe and fittings from 18" to 27 " shall comply with ASTM
F679 and shall have a uniform wall thickness.

2. Joints for PVC sewer pipe and fittings shall comply with ASTM D3212.
3. Rubber gaskets for joints shall comply with AASTM F477.
4. Maximum laying lengths for 4" and 6" laterals shall be 12½ ft.

C. Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in required
tee, bends, elbows, cleanouts, reducers, traps and other configurations required.

PART 3  EXECUTION
3.01 GENERAL

A. Perform work in accordance with applicable code(s).
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3.02 TRENCHING
A. See Section 31 23 16.13 for additional requirements.
B. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then

complete backfilling.
3.03 INSTALLATION - PIPE

A. Install pipe, fittings, and accessories in accordance with manufacturer's instructions.  Seal
watertight.
1. Plastic Pipe:  Also comply with ASTM D2321.

B. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true slope
of 1/8 inch (3 mm) in 10 feet (3 m).

C. Connect to building sanitary sewer outlet and municipal sewer system , through installed
sleeves.

3.04 INSTALLATION - CLEANOUTS
A. Form bottom of excavation clean and smooth to correct elevation.
B. Form and place cast-in-place concrete base pad, with provision for sanitary sewer pipe end

sections.
C. Establish elevations and pipe inverts for inlets and outlets as indicated.
D. Mount lid and frame level in grout, secured to top cone section to elevation indicated.

3.05 FIELD QUALITY CONTROL
A. Perform field inspection and testing in accordance with Section 01 40 00.
B. Following installation of main line pipe and completion of backfill to existing grade, pipe shall be

tested for deflection in the presence of the engineer. Optional devices for testing include
properly sized Go-No-Go Mandrell or Delectometer. Maximum allowable deflection shall be five
percent. All pipes found in which the deflection exceeds five percent shall be uncovered and
reinstalled at no additional expense to the owner.

3.06 PROTECTION
A. Protect pipe and bedding cover from damage or displacement until backfilling operation is in

progress.
END OF SECTION  33 31 13
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SECTION 33 37 06
SANITARY SEWER SERVICE CONNECTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for providing sanitary sewer service connections both gravity and low pressure
connections.

1.02 SYSTEM DESCRIPTION
A. Contractor shall be responsible for locating all active sewer service connections located along

the sewer main to be replaced or to be abandoned. Although these connections may have
been shown on the plan drawings, it is the Contractor’s responsibility to verify the location of all
active sewer service connections regardless of what is shown on the plans. Contractor should
meet with Orange County Sewer District and Village of Harriman representatives to verify the
location of active sewer laterals connected to the sewer main, to ensure that all active sewer
services are reconnected or abandoned as necessary. Contractor shall submit to the Engineer,
documentation as to how the location of all active sewer services were determined, and where
the active sewer services are located.
1. To help in this endeavor, previous sewer televising reports have been included in the rear

of the contract documents.
B. All data relative to the locations and size of the service connections shall be recorded on forms,

supplied by the Contractor, and approved by the Owner.
1. Each form shall be identified by property owner's name, street address, and lot and block

number.
2.  These forms shall show the location of the end of the service connection.
3. Service connections shall be signed by both the property owner and the Contractor's

representative.
C. Contractor shall give written notice to property owners at least one week in advance of laying

the street main, if new main is being laid, and shall locate the connection so that it will come off
the street main 90° to the curb line in order to service the property owner's lowest service
elevation or at a general location desired by the property owner, unless otherwise directed or
permitted by the Engineer.

D. Service connections shall be made for all active sewer services as shown on the drawings and
where located if not shown on the drawings.

E. Contractor shall remove all existing “non-active” sewer laterals to a point 2 to 3 feet behind the
new curb line or 2 to 3 feet behind the new monolithic curb and sidewalk, unless otherwise
direct by the Engineer.  The end of abandoned services shall be plugged with brick and mortar
to prevent sink holes from forming.

F. Contractor shall be responsible for contacting Orange County Sewer District in advance of all
work and/or connections to existing sewer main.

1.03 SUBMITTALS
A. Shop drawings for service connections shall be submitted in accordance with the Section "Shop

Drawings and Samples", Division 1.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION  33 37 06
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SECTION 33 41 00
SUBDRAINAGE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Building Perimeter  Drainage Systems.
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings;
2021.

PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Comply with applicable code for materials and installation of the work of this section.
2.02 PIPE MATERIALS

A. Manufacturers:
1. Advanced Drainage Systems, Inc.;  www.ads-pipe.com .
2. Charlotte Pipe and Foundry; www.charlottepipe.com .
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Polyvinyl Chloride Pipe:  ASTM D2729; plain end, 4 inch (100 mm) and 6 inch (150 mm) inside
diameter; with required fittings.

C. Corrugated Plastic Tubing: HDPE, Flexible type; 4 inch (100 mm) and 6 inch (150
mm) diameter, with required fittings.

D. Use perforated pipe at subdrainage system; unperforated through sleeved walls.
2.03 AGGREGATE AND BEDDING

A. Filter Aggregate and Bedding Material:  Granular fill as specified in Section 31 23 23.
2.04 ACCESSORIES

A. Pipe Couplings:  Solid plastic.
B. Geotextile Fabric:  As specified in Section 31 05 19.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that trench cut is ready to receive work and excavations, dimensions, and elevations are
as indicated on layout drawings.

3.02 PREPARATION
A. Remove large stones or other hard matter that could damage drainage piping or impede

consistent backfilling or compaction.
3.03 INSTALLATION

A. Install and join pipe and pipe fittings in accordance with pipe manufacturer's instructions.
B. Place impervious fill over drainage pipe aggregate cover and compact.

3.04 PROTECTION
A. Protect pipe and aggregate cover from damage or displacement until backfilling operation

begins.
END OF SECTION  33 41 00
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SECTION 33 42 30
STORMWATER DRAINS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Prefabricated trench drains.
B. Frames and grates.

1.02 REFERENCE STANDARDS
A. AASHTO HB - Standard Specifications for Highway Bridges; 2005, with Errata.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Weight rating for catch basins, drop inlets, trench drains, and frame and grates.
C. Shop Drawings:  Indicate stack assembly, invert elevations, opening sizes, and pipe angles.
D. Manufacturer's Installation Instructions:  Indicate special procedures for assembly.

PART 2 PRODUCTS
2.01 TRENCH DRAIN ELEMENTS

A. (33.4230.00)  Exterior cast polymer trench drain; slotted galvanized steel grate; H20 loading;
for tandem trailers with dual wheel load of 16,000 pounds.

B. (33.4230.01) Interior cast polymer trench drain; perforated or slotted galvanized steel grate;
ADA compliant, extra heavy duty having safe live load up to 10,000 pounds.

C. (33.4230.10) EconoDrain 4.5 inch (114 mm) Trench Drain Forming System
D. (33.4230.11) EconoDrain 6 inch (152 mm) Trench Drain Forming System
E. (33.4230.12) EconoDrain 8 inch (203 mm) Trench Drain Forming System
F. (33.4230.13) EconoDrain 10 inch (254 mm) Trench Drain Forming System
G. (33.4230.14) EconoDrain 12 inch (305 mm) Trench Drain Forming System
H. (33.4230.15) EconoDrain 15 inch (381 mm) Trench Drain Forming System
I. (33.4230.16) EconoDrain 18 inch (457 mm) Trench Drain Forming System
J. (33.4230.17) EconoDrain 24 inch (610 mm) Trench Drain Forming System
K. (33.4230.20)  EconoDrain PT-2 Extra Heavy Duty Trench Drain Forming System
L. (33.4230.21) EconoDrain PT-2 Extra Heavy DutyTrench Drain Forming System

2.02 MANUFACTURERS
A. Trench Drains:

1. Dura Trench a brand of Eric'sons, Inc:  www.duratrench.com/#sle.
2. Zurn Industries, LLC; www.zurn.com .
3. ACO USA Drains:  www.acodrain.com .
4. ABT, Inc.: www:abtdrains.com .
5. N.D.S.: www.ndspro.com .
6. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 TRENCH DRAINS
A. Weight Rating:  H-20  according to AASHTO HB.
B. Prefabricated Trench Drain:  Polymer concrete, glass fiber reinforced, metal installation

brackets.
C. Frames and Grates:  Galvanized steel support, steel grate, linear pattern, match drain opening

size.
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D. Products:
1. Dura Trench a brand of Eric'sons, Inc; Prefabricated Trench Drains:

 www.duratrench.com/#sle.
2. __________.

2.04 BASIS OF DESIGN TRENCH DRAINS
A. Manufacturer:  

1. Acceptable Manufacturer: MultiDrain Systems, which is located at: P. O. Box 7107;
Statesville, NC 28687; Toll Free Tel: 800-433-1119; Tel: 704-508-1010; Fax: 704-508-
1011; Email:request info (steve.born@multidrainsystems.com);
Web:http://www.multidrainsystems.com

B. Substitutions:  See Section 01 60 00 - Product Requirements .
C. Material: Mild steel rails. Black, polyester powder coating.
D. EconoDrain Trench Drains

1. Product: No. 4 EconoDrain 4.5 inch (114 mm) Trench Drain Forming System as
manufactured by MultiDrain Systems, including EPS forms, grating/cover seat, grating
and/or covers and system accessories.
a. Construction: The trench drain system shall be EconoDrain No. 4 consisting of non-

CFC Expanded Polystyrene Foam (EPS) interlocking pre-sloped removable forms
having a minimum slope of 0.5 percent (1/16 inch per lineal foot of trench) and
installed in standard 8 foot (2438 mm) sections, pre-welded grate frames anchored
securely in concrete, common rebar used for form stability and anti-flotation during
pour and gratings.

b. Expanded Polystyrene Foam (EPS):
1) EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
c. Grate Seat Rails:

1) Left and right rail shall be affixed together and pre-welded to assure proper
symmetry and planar accuracy.

2) Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.
Galvanized., or Stainless steel. 

3) Alignment clips shall be provided at the rail end welded to the angle frame.
4) Eight anchor stands shall be provided per 8 foot length to aid installation

stability; allow simple grade adjustment and provide grate rail pull out resistance.
The anchor stands shall be fully welded to the angle frame.

5) Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 2,480 lb per lineal foot
(36 kN per m).

6) Grate: EG-0424-1DI-B. 5-1/4 x 24 inch (133 x 610 mm); Secured to steel rails
with locking device assembly ELD04.
(a) Material: Ductile iron.
(b) Open Area: 64.1 percent.
(c) Load Rating: HS-25.

7) Grate: EG-0424-1DI-ADA. ADA Compliant 5-1/4 x 24 inch (133 x 610 mm);
Secured to steel rails with locking device assembly ELD04.
(a) Material: Ductile iron.
(b) Open Area: 30.4 percent.
(c) Load Rating: HS-25.

8) Grate: EG-0424-1DI-A. 5-1/4 x 24 inch (133 x 610 mm); Secured to steel rails
with locking device assembly ELD04.
(a) Material: Ductile iron.
(b) Open Area: 51.9 percent.
(c) Load Rating: H-20 and HS-25.

https://admin.arcat.com/users.pl?action=UserEmail&company=MultiDrain+Systems&coid=40880&rep=&fax=704-508-1011&message=RE: Spec Question (02600mds):  &mf=
http://www.multidrainsystems.com/
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9) Grate: EG-0424-1CI-B2. 5-1/4 x 24 inch (133 x 610 mm); Secured to steel rails
with locking device assembly ELD04.
(a) Material: Cast iron.
(b) Open Area: 55 percent.
(c) Load Rating: H-20.
(d) Grate: EG-0448-RGSC. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel

rails with locking device assembly ELD04-1.
(e) Material: Reinforced galvanized steel.
(f) Open Area: 0 percent (Closed).
(g) Load Rating: H-20.

10) Grate: EG-0448-RSSC. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel rails
with locking device assembly ELD04-1.
(a) Material: Reinforced stainless steel.
(b) Open Area: 0 percent (Closed).
(c) Load Rating: H-20.

11) Grate: EG-0448-RGSB. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel rails
with locking device assembly ELD04.
(a) Material: Reinforced galvanized steel; slotted.
(b) Open Area: 17 percent.
(c) Load Rating: H-20.

12) Grate: EG-0448-RSSB. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel rails
with locking device assembly ELD04.
(a) Material: Reinforced stainless steel; slotted.
(b) Open Area: 17 percent.
(c) Load Rating: H-20.
(d) Grate: EG-0448-GSB. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel

rails with locking device assembly ELD04.
(e) Material: Galvanized steel; slotted.
(f) Open Area: 17 percent.
(g) Load Rating: Pedestrian.

13) Grate: EG-0448-SSB. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel rails
with locking device assembly ELD04.
(a) Material: Stainless steel; slotted.
(b) Open Area: 17 percent.
(c) Load Rating: Pedestrian.
(d) Grate: EG-0448-GSP. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel

rails with locking device assembly ELD04-1.
(e) Material: Galvanized steel; perforated.
(f) Open Area: 8.5 percent.
(g) Load Rating: Pedestrian.

14) Grate: EG-0448-SSP. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel rails
with locking device assembly ELD04.
(a) Material: Stainless steel; perforated.
(b) Open Area: 8.5 percent.
(c) Load Rating: Pedestrian.

15) Grate: EG-0448-RGSP. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel rails
with locking device assembly ELD040-1.
(a) Material: Reinforced galvanized steel; perforated.
(b) Open Area: 8.5 percent.
(c) Load Rating: H-20.
(d) Grate: EG-0448-RSSP. 5-1/4 x 48 inch (133 x 1219 mm); Secured to steel

rails with locking device assembly ELD04-1.
(e) Material: Reinforced stainless steel; perforated.
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(f) Open Area: 8.5 percent.
(g) Load Rating: H-20.

16) Catch Basins:  ECB0424: 4.5 x 24 x 24 inch (114 x 610 x 610 mm) inline catch
basin assembly consisting of EPS former, pre-welded grate frame and grate.,
ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly
consisting of EPS former, pre-welded grate frame and grate., ECB2436: 24 x 24
x 36 inch (610 x 610 x 915 mm) catch basin assembly consisting of EPS former,
pre-welded grate frame and grate., ECB2442: 24 x 24 x 42 inch (610 x 610 x
1067 mm) catch basin assembly consisting of EPS former, pre-welded grate rail
and grate., or ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to
1,524 mm) catch basin assembly consisting of EPS former, pre-welded grate
frame and grate. 

17) Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
2. Product: No. 6 EconoDrain 6 inch (152 mm) Trench Drain Forming System as

manufactured by MultiDrain Systems, including EPS forms, grating/cover seat, grating
and/or covers and system accessories.
a. Construction: The trench drain system shall be EconoDrain No. 6 consisting of non-

CFC Expanded Polystyrene Foam (EPS) interlocking pre-sloped removable forms
having a minimum slope of 0.5 percent (1/16 inch per lineal foot of trench) and
installed in standard 8 foot (2438 mm) sections, pre-welded grate frames or Bolt-In-
Place grate rail spacer bars anchored securely in concrete, common rebar used for
form stability and anti-flotation during pour and gratings.

b. Expanded Polystyrene Foam (EPS):
1) EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
c. Grate Seat Rails:
d. Left and right rail shall be affixed together with pre-welded spacer rods or Bolt-In-

Place grate rail spacer bars to assure proper symmetry and planar accuracy.
1) Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.

Galvanized., or Stainless steel.  
e. Alignment clips shall be provided at the rail end welded to the angle frame.

1) Eight anchor stands shall be provided per 8 foot (2438 mm) length to aid
installation stability; allow simple grade adjustment and provide grate rail pull out
resistance. The anchor stands shall be fully welded to the angle frame.

2) Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot
(80 kN per m).

3. Grate: EG-0824-1DI-A. 8 x 24 inch (203 x 610 mm); Secured to steel rails with locking
device assembly ELD06.
a. Material: Ductile iron.
b. Open Area: 63.5 percent.
c. Load Rating: HS25.
d. Grate: EG-0824-1DIADA. ADA Compliant 8 x 24 inch (203 x 610 mm); Secured to

steel rails with locking device assembly ELD06.
1) Material: Ductile iron.
2) Open Area: 38.1 percent.
3) Load Rating: HS25.

e. Grate: Banded Bar Grate: EG-0836-HPBG.
1) Material: Steel. Shop black.
2) Open Area: 66 percent.
3) Square Inches per Linear Foot: 63.3.
4) Grate: Banded Bar Grate: EG-0836-HGBG.
5) Material: Steel. Galvanized coated.
6) Open Area: 66 percent.
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7) Square Inches per Linear Foot: 63.3.
8) Grate: Banded Bar Grate: EG-0836-HSBG.
9) Material: Stainless steel.
10) Open Area: 66 percent.
11) Square Inches per Linear Foot: 63.3.

f. Catch Basins:  ECB0624: 6 x 24 x 24 inch (152 x 610 x 610 mm) inline catch basin
assembly consisting of EPS former, pre-welded grate frame or Bolt-In-Place grate rail
and grate., ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly
consisting of EPS former, pre-welded grate frame and grate., ECB2436: 24 x 24 x 36
inch (610 m x 610 x 915 mm) catch basin assembly consisting of EPS former, pre-
welded grate frame and grate., ECB2442: 24 x 24 x 42 inch (610 x 610 x 1067 mm)
catch basin assembly consisting of EPS former, pre-welded grate frame and grate.,
or ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to 1,524 mm) catch
basin assembly consisting of EPS former, pre-welded grate frame and grate. 

g. Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
4. Product: No. 8 EconoDrain 8 inch (203 mm) Trench Drain Forming System as

manufactured by MultiDrain Systems, including EPS forms grating/cover seat, grating
and/or covers and system accessories.
a. Construction: The trench drain system shall be EconoDrain No. 8 consisting of non-

CFC Expanded Polystyrene Foam (EPS) interlocking pre-sloped removable forms
having a minimum slope of 0.5 percent (1/16 inch per lineal foot of trench) and
installed in standard 8 foot (2438 mm) sections, pre-welded grate frames or Bolt-In-
Place grate rail spacer bars anchored securely in concrete, common rebar used for
form stability and anti-flotation during pour and gratings.

b. Expanded Polystyrene Foam (EPS):
1) EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
c. Grate Seat Rails:
d. Left and right rail shall be affixed together with pre-welded spacer rods or Bolt-In-

Place grate rail spacer bars to assure proper symmetry and planar accuracy.
1) Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.

Galvanized., or Stainless steel.  
2) Alignment clips shall be provided at the rail end welded to the angle frame.
3) Eight anchor stands shall be provided per 8 foot (2438 mm) length to aid

installation stability; allow simple grade adjustment and provide grate rail pull out
resistance. The anchor stands shall be fully welded to the angle frame.

4) Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot
(80 kN per m).

e. Grate: EG-1024-1DI-A2. 10 x 24 inch (254 x 610 mm); secured to steel rails with
locking device assembly ELD08.
1) Material: Ductile iron.
2) Open Area: 66.3 percent
3) Load Rating: HS25
4) Grate: EG-1016-1DI-ADA. ADA Compliant 10 x 16 inch (254 x 406 mm);

secured to steel rails with locking device assembly ELD08-1.
(a) Material: Ductile iron.
(b) Open Area: 48 percent.
(c) Load Rating: HS-25/FAA.

5) Grate: Banded Bar Grate: EG-1036-HPBG.
(a) Material: Steel. Shop black.
(b) Open Area: 68.4 percent.
(c) Square Inches per Linear Foot: 82.

6) Grate: Banded Bar Grate: EG-1036-HGBG.
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(a) Material: Steel. Galvanized coated.
(b) Open Area: 68.4 percent.
(c) Square Inches per Linear Foot: 82.
(d) Grate: Banded Bar Grate: EG-1036-HSBG.
(e) Material: Stainless steel.
(f) Open Area: 68.4 percent.
(g) Square Inches per Linear Foot: 82.

7) Catch Basins: ECB0824: 8 x 24 x 24 inch (204 x 610 x 610 mm) inline catch
basin assembly consisting of EPS former, pre-welded grate frame or Bolt-In-
Place grate rail and grate., ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm)
catch basin assembly consisting of EPS former, pre-welded grate frame and
grate., ECB2436: 24 x 24 x 36 inch (610 x 610 x 915 mm) catch basin assembly
consisting of EPS former, pre-welded grate frame and grate., ECB2442: 24 x 24
x 42 inch (610 x 610 x 1067 mm) catch basin assembly consisting of EPS
former, pre-welded grate rail and grate., or ECB3360: 32.626 x 32.625 x up to
60 inch (828 x 828 x up to 1,524 mm) catch basin assembly consisting of EPS
former, pre-welded grate frame and grate.  
(a) Form Release: EconoDrain Form Release Part Number RA1G or RA5G.

5. Product: No. 10 EconoDrain10 inch (254 mm) Trench Drain Forming System as
manufactured by MultiDrain Systems, including EPS forms grating/cover seat, grating
and/or covers and system accessories.
a. Construction: The trench drain system shall be EconoDrain No. 10 consisting of non-

CFC Expanded Polystyrene Foam (EPS) interlocking pre-sloped removable forms
having a minimum slope of 0.5 percent (1/16 inch per lineal foot of trench) and
installed in standard 8 foot (2438 mm) sections, Bolt-In-Place grate rail spacer bars
anchored securely in concrete. Common rebar used for form stability and anti-
flotation during pour and gratings.

b. Expanded Polystyrene Foam (EPS):
1) EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
c. Grate Seat Rails:

1) Left and right rail shall be affixed together with Bolt-In-Place grate rail spacer
bars to assure proper symmetry and planar accuracy.

2) Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.
Galvanized., or Stainless steel.  

3) Alignment clips shall be provided at the rail end welded to the angle frame.
4) Eight anchor stands shall be provided per 8 foot (2438 mm) length to aid

installation stability; allow simple grade adjustment and provide grate rail pull out
resistance. The anchor stands shall be fully welded to the angle frame.

5) Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot
(80 kN per m).

6) Grate: EG-1224-1-DI-A. 12 x 24 inch (305 x 610 mm); secured to steel rails with
locking device assembly ELD10.
(a) Material: Ductile iron.
(b) Open Area: 64.8 percent.
(c) Load Rating: HS25.

7) Banded Grate: EG-1236-HPBG.
(a) Material: Steel. Shop black.
(b) Open Area: 67.5 percent.
(c) Square Inches per Foot: 97.3.

8) Banded Bar Grate: EG-1236-HGBG.
(a) Material: Steel. Galvanized coated.
(b) Open Area: 67.5 percent.
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(c) Square Inches per Foot: 97.3.
9) Banded Bar Grate: EG-1236-HSBG.

(a) Material: Stainless steel.
(b) Open Area: 67.5 percent.
(c) Square Inches per Foot: 97.3.

10) Catch Basins:
(a) ** NOTE TO SPECIFIER ** Delete catch basins not required from the next

five paragraphs.
(b) ECB1024: 10 x 24 x 24 inch (250 x 610 x 610 mm) inline catch basin

assembly consisting of EPS former, Bolt-In-Place grate rail and grate.
(c) ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly

consisting of EPS former, pre-welded grate frame and grate.
(d) ECB2436: 24 x 24 x 36 inch (610 x 610 x 915 mm) catch basin assembly

consisting of EPS former, pre-welded grate frame and grate.
(e) ECB2442: 24 x 24 x 42 inch (610 x 610 x 1067 mm) catch basin assembly

consisting of EPS former, pre-welded grate frame and grate.
(f) ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to 1,524 mm)

catch basin assembly consisting of EPS former, pre-welded grate frame
and grate.

11) Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
6. Product: No. 12 EconoDrain 12 inch (305 mm) Trench Drain Forming System as

manufactured by MultiDrain Systems, including grating/cover seat, grating and/or covers
and system accessories.

1) Construction: The trench drain system shall consist of non-CFC Expanded
Polystyrene Foam (EPS) interlocking pre-sloped removable forms having a
minimum slope of 0.5 percent (1/16 inch per lineal foot of trench) and installed in
standard 8 foot (2438 mm) sections, pre-welded grate frames or Bolt-In-Place
grate rail spacer bar, anchored securely in concrete, common rebar used for
form stability and anti-flotation during pour and gratings.

2) Expanded Polystyrene Foam (EPS):
3) EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
7. Grate Seat Rails:

a. Left and right rail shall be affixed together and pre-welded or Bolt-In-Place grate rail
spacer bar to assure proper symmetry and planar accuracy.

b. Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.
Galvanized., or Stainless steel.  

c. Alignment clips shall be provided at the rail end welded to the angle frame.
d. Eight anchor stands shall be provided per 8 foot (2438 mm) length to aid installation

stability; allow simple grade adjustment and provide grate rail pull out resistance. The
anchor stands shall be fully welded to the angle frame.

e. Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot (80 kN
per m).

f. Grate: EG-1424-1DI-A2P. 14 x 24 inch (355 x 610 mm); secured to steel rails with
locking device assembly ELD12.
1) Material: Ductile iron.
2) Open Area: 67 percent.
3) Load Rating: HS25.

g. Grate: EG-1424-1DI-ADA. ADA Compliant 14 x 24 inch (355 x 610 mm); secured to
steel rails with locking device assembly ELD12.
1) Material: Ductile iron.
2) Open Area: 33.1 percent.
3) Load Rating: HS25.
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h. Grate: Banded Bar Grate; EG-1436-HPBG.
1) Material: Steel. Shop black.
2) Open Area: 67 percent.
3) Square Inches per Linear Foot: 112.5.

i. Grate: Banded Bar Grate; EG-1436-HGBG.
1) Material: Steel. Galvanized coated.
2) Open Area: 67 percent.
3) Square Inches per Linear Foot: 112.5.

j. Grate: Banded Bar Grate; 1436-HSBG.
1) Material: Stainless steel.
2) Open Area: 67 percent.
3) Square Inches per Linear Foot: 112.5.

k. Catch Basins:  ECB1224: 12 x 24 x 24 inch (305 x 610 x 610 mm) inline catch basin
assembly consisting of EPS former, pre-welded grate frame or Bolt-In-Place grate rail
and grate., ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly
consisting of EPS former, pre-welded grate frame and grate., ECB2436: 24 x 24 x 36
inch (610 x 610 x 915 mm) catch basin assembly consisting of EPS former, pre-
welded grate frame and grate., ECB2442: 24 x 24 x 42 inch (610 x 610 x 1067 mm)
catch basin assembly consisting of EPS former, pre-welded grate frame and grate.,
or ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to 1,524 mm) catch
basin assembly consisting of EPS former, pre-welded grate frame and grate. 

l. Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
8. Product: No. 15 EconoDrain 15 inch (381 mm) Trench Drain Forming System as

manufactured by MultiDrain Systems, including EPS forms grating/cover seat, grating
and/or covers and system accessories.

1) Construction: The trench drain system shall consist of non-CFC Expanded
Polystyrene Foam (EPS) interlocking pre-sloped removable forms having a
minimum slope of 0.5 percent (1/16 inch per lineal foot of trench) and installed in
standard 8 foot (2438 mm) sections, Bolt-In-Place grate rail spacer bar. grate
frames anchored securely in concrete, common rebar used for form stability and
anti-flotation during pour and gratings.

2) Expanded Polystyrene Foam (EPS):
3) EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
4) Grate Seat Rails:
5) Left and right rail shall be affixed together with Bolt-In-Place grate rail spacer bar

to assure proper symmetry and planar accuracy.
6) Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.

Galvanized., or Stainless steel.  
b. Alignment clips shall be provided at the rail end welded to the angle frame.

1) Eight anchor stands shall be provided per 8 foot (2438 mm) length to aid
installation stability; allow simple grade adjustment and provide grate rail pull out
resistance. The anchor stands shall be fully welded to the angle frame.

2) Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot
(80 kN per m).

c. Grate: EG-1724-CI-A - 17 x 24 x 1-1/2 inches (432 x 609 x 38 mm)
1) Material: Cast iron.
2) Open Area: 35.8 percent.
3) Load: H-20

d. Grate: Banded Bar Grate; EG-1736-HPBG.
1) Material: Steel. Shop black.
2) Open Area: 67.5 percent.
3) Square Inches per Linear Foot: 137.3.
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e. Grate: Banded Bar Grate; EG-1736-HGBG.
1) Material: Steel. Galvanized coated.
2) Open Area: 67.5 percent.
3) Square Inches per Linear Foot: 137.3.

f. Grate: Banded Bar Grate; EG-1736-HSBG.
1) Material: Stainless steel.
2) Open Area: 67.5 percent.
3) Square Inches per Linear Foot: 137.3.

g. Catch Basins:  ECB1524: 15 x 24 x 24 inches (305 x 610 x 610 mm) inline catch
basin assembly consisting of EPS former, Bolt-In-Place grate rail and grate.,
ECB2424: 24 x 24 x 24 inches (610 x 610 x 610 mm) catch basin assembly
consisting of EPS Former, pre-welded grate frame and grate., ECB2436: 24 x 24 x 36
inch (610 x 610 x 915 mm) catch basin assembly consisting of EPS former, pre-
welded grate frame and grate., ECB2442: 24 x 24 x 42 inches (610 x 610 x 1067
mm) catch basin assembly consisting of EPS Former, pre-welded grate frame and
grate., or ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to 1,524 mm)
catch basin assembly consisting of EPS former, pre-welded grate frame and grate. 

h. Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
9. Product: No. 18 EconoDrain 18 inch (457 mm) Trench Drain Forming System as

manufactured by MultiDrain Systems, including EPS forms, grating/cover seat, grating
and/or covers and system accessories.
a. Construction: The trench drain system shall consist of non-CFC Expanded

Polystyrene Foam (EPS) interlocking pre-sloped removable forms having a minimum
slope of 0.5 percent (1/16 inch per lineal foot of trench) and installed in standard 8
foot (2438 mm) sections, Bolt-In-Place grate rail spacer bar grate rail anchored
securely in concrete, common rebar used for form stability and anti-flotation during
pour and gratings.

b. Expanded Polystyrene Foam (EPS):
1) EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
c. Grate Seat Rails:

1) Left and right rail shall be affixed together with Bolt-In-Place grate rail spacer bar
to assure proper symmetry and planar accuracy.

2) Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.
Galvanized., or Stainless steel.  

3) Alignment clips shall be provided at the rail end welded to the angle frame.
4) Eight anchor stands shall be provided per 8 foot (2438 mm) length to aid

installation stability; allow simple grade adjustment and provide grate rail pull out
resistance. The anchor stands shall be fully welded to the angle frame.

5) Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot
(80 kN per m).

d. Grate: EG-2024-DI-A. 20 x 24 x 1-1/2 inch (508 x 609 x 38 mm).
1) Material: Cast iron.
2) Open Area: 37 percent.
3) Load: H-20.

e. Grate: Banded Bar Grate; EG-2036-HPBG.
1) Material: Steel. Shop black.
2) Open Area: 68.8 percent.
3) Square Inches per Linear Foot: 165.2.
4) Light Duty.

f. Grate: Banded Bar Grate; EG-2036-HGBG.
1) Material: Steel. Galvanized coated.
2) Open Area: 68.8 percent.
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3) Square Inches per Linear Foot: 165.2.
4) Light Duty.

g. Grate: Banded Bar Grate; EG-2036-HSBG.
1) Material: Stainless steel.
2) Open Area: 68.8 percent.
3) Square Inches per Linear Foot: 165.2.
4) Light duty.

h. Catch Basins:  ECB1824: 18 x 24 x 24 inch (457 x 610 x 610 mm) inline catch basin
assembly consisting of EPS former, Bolt-In-Place, field assembled grate rail and
grate., ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly
consisting of EPS former, pre-welded grate frame and grate., ECB2436: 24 x 24 x 36
inch (610 x 610 x 915 mm) catch basin assembly consisting of EPS former, pre-
welded grate frame and grate., ECB2442: 24 x 24 x 42 inch (610 x 610 x 1067 mm)
catch basin assembly consisting of EPS former, pre-welded grate frame and grate.,
or ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to 1,524 mm) catch
basin assembly consisting of EPS former, pre-welded grate frame and grate. 

i. Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
10. Product: No. 24 EconoDrain 24 inch (610 mm) Trench Drain Forming System as

manufactured by MultiDrain Systems, including EPS forms grating/cover seat, grating
and/or covers and system accessories.
a. Construction: The trench drain system shall consist of non-CFC Expanded

Polystyrene Foam (EPS) interlocking pre-sloped removable forms having a minimum
slope of 0.5 percent (1/16 inch per lineal foot of trench) and installed in standard 8
foot (2438 mm) sections, Bolt-In-Place grate rail spacer bars and grate rails anchored
securely in concrete, common rebar used for form stability and anti-flotation during
pour and gratings.

b. Expanded Polystyrene Foam (EPS):
c. EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
d. Grate Seat Rails:

1) Left and right rail shall be affixed together and Bolt-In-Place spacer bars to
assure proper symmetry and planar accuracy.

2) Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.
Galvanized., or Stainless steel.  

e. Alignment clips shall be provided at the rail end welded to the angle frame.
1) Eight anchor stands shall be provided per 8 foot (2438 mm) length to aid

installation stability; allow simple grade adjustment and provide grate rail pull out
resistance. The anchor stands shall be fully welded to the angle frame.

2) Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot
(80 kN per m).

f. Grate: MG-2624-CI-A. 26 x 24 x 1-1/2 inch (660 x 609 x 38 mm).
1) Material: Cast iron.
2) Open Area: 38 percent.
3) Load: H-20.

g. Grate: Banded Bar Grate; EG-2636-HPBG.
1) Material: Steel. Shop black.
2) Open Area: 70 percent.
3) Square Inches per Linear Foot: 218.
4) Light Duty.

h. Grate: Banded Bar Grate; EG-2636-HGBG.
1) Material: Steel. Galvanized coated.
2) Open Area: 70 percent.
3) Light Duty.
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4) Grate: Banded Bar Grate; EG2636-HSBG.
5) Material: Steel. Galvanized coated.
6) Open Area: 70 percent.
7) Square Inches per Linear Foot: 218.
8) Light duty.

i. Catch Basins:  ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) inline catch basin
assembly consisting of EPS former, Bolt-In-Place grate rail and grate., ECB2424: 24
x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly consisting of EPS former,
pre-welded grate frame and grate., ECB2436: 24 x 24 x 36 inch (610 x 610 x 915
mm) catch basin assembly consisting of EPS former, pre-welded grate rail and grate.,
ECB2442: 24 x 24 x 42 inch (610 x 610 x 1067 mm) catch basin assembly consisting
of EPS former, pre-welded grate frame and grate., or ECB3360: 32.625 x 32.625 x up
to 60 inch (828 x 828 x up to 1,524 mm) catch basin assembly consisting of EPS
former, pre-welded grate frame and grate. 

j. Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
E. Extra Heavy Duty Trench Drains
F. Product: No. 8 EconoDrain PT-2 Extra Heavy Duty Trench Drain Forming System as

manufactured by MultiDrain Systems, including EPS forms grating/cover seat, grating and/or
covers and system accessories.
1. Construction: The trench drain system shall consist of non-CFC Expanded Polystyrene

Foam (EPS) interlocking pre-sloped removable forms having a minimum slope of 0.5
percent (1/16 inch per lineal foot of trench) and installed in standard 8 foot (2438 mm)
sections, Bolt-In-Place grate rail spacer bars and grate rails anchored securely in
concrete, common rebar used for form stability and anti-flotation during pour and gratings.

2. Expanded Polystyrene Foam (EPS):
a. EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
3. Grate Seat Rails:

a. Left and right rail shall be affixed together with Bolt-In-Place rail spacer bars to
assure proper symmetry and planar accuracy.

b. Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.
Galvanized., or Stainless steel.  

c. Alignment clips shall be provided at the rail end welded to the angle frame.
d. Eight anchor stands provided per 8 foot (2438 mm) length to aid installation stability;

allow simple grade adjustment and provide grate rail pull out resistance. The anchor
stands shall be fully welded to the angle frame.

e. Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot (80 kN
per m).

f. Grate: EG-10162-DIA. 10 x 16 inch (254 x 406 mm) secured to steel rails with center
locking device ELD08 or, secured to steel rails with two point shoulder bolt assembly.
1) Material: Ductile Iron. Uncoated. or Ductile Iron. Hot dip galvanized. 
2) Open Area: 54 percent.
3) Load Rating: ASHTO M306. H-20 and HS-25 and FAA AC 150 5320-6D.

g. Catch Basins:  ECB0824: 8 x 32 x 24 inch (204 x 610 x 610 mm) inline catch basin
assembly consisting of EPS former, Bolt-In-Place grate rail spacer bars, grate rail and
grate., ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly
consisting of EPS former, pre-welded grate frame and grate., ECB2436: 24 x 24 x 36
inch (610 x 610 x 915 mm) catch basin assembly consisting of EPS former, pre-
welded grate frame and grate., ECB2442: 24 x 24 x 42 inch (610 x 610 x 1067 mm)
catch basin assembly consisting of EPS former, pre-welded grate frame and grate.,
or ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to 1,524 mm) catch
basin assembly consisting of EPS former, pre-welded grate frame and grate. 

4. Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
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G. Product: No. 12 EconoDrain PT-2 Extra Heavy DutyTrench Drain Forming System as
manufactured by MultiDrain Systems, including EPS forms grating/cover seat, grating and/or
covers and system accessories.
1. Construction: The trench drain system shall consist of non-CFC Expanded Polystyrene

Foam (EPS) interlocking pre-sloped removable forms having a minimum slope of 0.5
percent (1/16 inch per lineal foot of trench) and installed in standard 8 foot (2438 mm)
sections, Bolt-In-Place grate rail spacer bars and grate rails anchored securely in
concrete, common rebar used for form stability and anti-flotation during pour and gratings.

2. Expanded Polystyrene Foam (EPS):
a. EPS shall be non-CFC foam with a flame spread of less than 25 and Smoke

Developed rating of less than 450 per ASTM E84 test method.
3. Grate Seat Rails:

a. Left and right rail shall be affixed together with Bolt-In-Place rail spacer bars to
assure proper symmetry and planar accuracy.

b. Material:  Mild steel rails. Black, polyester powder coating., Mild steel rails.
Galvanized., or Stainless steel.  

c. Alignment clips shall be provided at the rail end welded to the angle frame.
d. Eight anchor stands provided per 8 foot (2438 mm) length to aid installation stability;

allow simple grade adjustment and provide grate rail pull out resistance. The anchor
stands shall be fully welded to the angle frame.

e. Each rail shall provide a means to mechanically lock itself into the surrounding
concrete. Rail pull out resistance shall not be less than 5,526 lb per lineal foot (80 kN
per m).

f. Grate: EG-14162-DIA. 14 x 16 inch (356 x 406 mm) secured to steel rails with center
locking device ELD12 or, secured to steel rails with two point shoulder bolt assembly.
1) Material: Ductile Iron. Uncoated. or Ductile Iron. Hot dip galvanized.  
2) Open Area: 49 percent
3) Load Rating: ASHTO M306. H-20 and HS-25 and FAA AC 150 5320-6D.

g. Catch Basins:  ECB1224: 12 x 32 x 24 inch (305 x 610 x 610 mm) inline catch basin
assembly consisting of EPS former, Bolt-In-Place grate rail spacer bars, grate rail and
grate., ECB2424: 24 x 24 x 24 inch (610 x 610 x 610 mm) catch basin assembly
consisting of EPS former, pre-welded grate frame and grate., ECB2436: 24 x 24 x 36
inch (610 x 610 x 915 mm) catch basin assembly consisting of EPS former, pre-
welded grate frame and grate., ECB2442: 24 x 24 x 42 inch (610 x 610 x 1067 mm)
catch basin assembly consisting of EPS former, pre-welded grate frame and grate.,
or ECB3360: 32.625 x 32.625 x up to 60 inch (828 x 828 x up to 1,524 mm) catch
basin assembly consisting of EPS former, pre-welded grate frame and grate. 

h. Form Release: EconoDrain Form Release Part Number RA1G or RA5G.
PART 3 EXECUTION
3.01 EXCAVATION AND FILL

A. Hand trim excavation for accurate placement to indicated elevations.
B. Backfill with cover fill, tamp in place and compact, then complete backfilling.

3.02 INSTALLATION
A. Establish elevations and pipe inverts for inlets and outlets as indicated in drawings.
B. Prefabricated Drop Inlets or Trench Drains:

1. Place base section plumb and level.
2. Install according to manufacturer's instructions.
3. Secure installation brackets.

C. Frames and Grates:
1. Place frame plumb and level.
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2. Mount frame on prefabricated drop inlets or trench drains according to manufacturer's
instructions.

3. Place grate in frame securely.
END OF SECTION  33 42 30
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SECTION 33 46 16
HIGH DENSITY POLYETHYLENE PIPE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Requirements for providing high density polyethylene pipe.
1.02 REFERENCES

A. ASTM F 405, Standard Specification for Corrugated Polyethylene Pipe and Fitting.
B. ASTM F 667, Standard Specification for Large Diameter Corrugated Polyethylene Pipe and

Fitting.
C. AASHTO M 252, Standard Specification for Polyethylene Corrugated Drainage Pipe.
D. AASHTO M 294, Standard Specification for Corrugated Polyethylene Pipe, 12" to 36" diameter.

1.03 SUBMITTALS
A. Product Data:  for each product indicated.
B. Shop drawings for high density polyethylene pipe shall conform with the provisions of the

Section "Shop Drawings and Samples", Division 1.
PART 2 PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Pipe shall be N-12 as manufactured by Advanced Drainage Systems, Inc., Columbus, Ohio, or
equal.

2.02 SYSTEM DESCRIPTION
A. High density polyethylene pipe shall be installed where shown on the Plans.
B. High density polyethylene pipe shall be designed for AASHTO H-20 loading.
C. High density polyethylene pipe and joints shall conform to AASHTO M294 and ASTM D 3350.
D. All high density polyethylene pipe shall have a smooth interior.

PART 3 EXECUTION
3.01 HANDLING AND STORAGE

A. Handle pipe and fitting with care to prevent damage. Store pipe on flat surfaces so the barrels
are evenly supported.

3.02 INSTALLATION
A. Pipe shall be installed in accordance with the manufacturer's recommendations.
B. Pipe bedding shall have a minimum thickness of 6" and shall be compacted to the density

shown on the drawings. The bedding shall be shaped to have contact with the pipe for an angle
of at least 90°.

C. Upon completion of placement of pipe embedment material, the material shall be compacted to
the densities shown on the drawings. Contact between the pipe and the compaction equipment
shall be avoided.

END OF SECTION  33 46 16


