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SECTION 00 0115
LIST OF DRAWING SHEETS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 DRAWING INDEX
A. Drawings are listed on Drawing T-1 for all contracts.
B. Drawings are the property of the Fuller and D’Angelo, Architects and Planners,  and shall not be used for any

other purpose other than contemplated by the Drawings and Project Manual
PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)
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SECTION 00 2113
BIDDING REQUIREMENTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 DOCUMENT INCLUDES
A. Bid Documents and Contract Documents

1. Definition
2. Contract Documents Identification
3. Availability
4. Examination
5. Inquiries/Addenda
6. Product/Assembly/System Substitutions

B. Site Assessment
1. Prebid Conference

C. Qualifications
1. Qualifications

D. Bid Submission
1. Bid Depository
2. Bid Ineligibility

E. Bid Enclosures/Requirements
1. Security Deposit
2. Bid Form Requirements
3. Bid Form Signature
4. Additional Bid Information

F. Offer Acceptance/Rejection
1. Duration of Offer
2. Acceptance of Offer

1.3 RELATED DOCUMENTS
A. Section 01 1000 - Summary of Contracts
B. Section 00 4100 - Bid Form General Construction.
C. Section 00 4101 - Bid Form HVAC Construction.
D. Section 00 4102 - Bid Form Electrical Construction.
E. Section 00 4401 - Qualification of Bidders.
F. Section 00 4460 - Certification of Compliance With the Iran Disinvestment Act OR:
G. Section 00 4470 - Declaration of Bidder's Inability to Provide Certification of Compliance with the Iran

Divestment Act.
H. Section 00 4476 - Insurance Certification.
I. Section 00 4477 - Labor Law 220-i Certification Form
J. Section 00 7400 - Sexual Harrassment Policy & Training Certification
K. Section 00 5200 - Form of Agreement.
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L. Section 00 6000 - Bonds and Certificates.
M. Section 00 7200 - General Conditions.
N. Section 01 5000 - Temporary Facilities and Controls.
O. Section 01 7000 - Execution.
P. Section 01 7800 - Closeout Submittals

1.4 BID SUBMISSION
A. Bids signed and under seal, executed, and dated will be received at the office of the Elmsford Union Free

School District , 98 S. Goodwin Avenue, Elmsford, NY 10523 before 2:00 PM local time on the 12th day of
June 2025.

B. Bids submitted after the above time shall be returned to the bidder unopened.
C. Bids will be opened publicly immediately after the time for receipt of bids.

1.5 INTENT
A. The intent of this Bid request is to obtain an offer to perform work to complete HVAC Upgrades  located at

the Alice E. Grady Elementary School for a Stipulated Sum, in accordance with the Contract Documents.
1.6 LUMP SUM BIDS

A. Bids will be received for three (3) contracts  :
1. General Construction (including Asbestos/Lead Abatement).
2. Contract #2 HVAC Contractor .
3. Contract #3 Electrical Contractor.

1.7 WORK IDENTIFIED IN THE CONTRACT DOCUMENTS
A. Work of this proposed Contract comprises renovation, including general construction Work.

1.8 CONTRACT TIME
A. No work for this project shall commence prior to the issuance of a Letter of Award by the Owner. The items

of work shall be scheduled and completed as stated in Section 01 1000 Summary of Contracts. Failure to
complete either date listed in Section 01 1000 Summary of Contracts, shall subject the Contractor(s) to
liability for any additional  costs incurred by the Owner, including but not limited to, Owner's Representative,
Fuller and D'Angelo, P.C., Consultants, Owner's staff, overtime, and legal costs as required to complete the
work.

B. The attention of the bidders is specifically directed to the provisions of the General Conditions of the
Contract Article 8 of the General Conditions the at time is of the essence to the Contract and that on no
account will the Contactor(s) be permitted to assert a claim for damages for delays.

C. The bidder, in submitting an offer, accepts the Contract Time period stated for performing the Work.  The
completion date stated in the Agreement and Section 01 1000 Summary of Contracts

1.9 BID DOCUMENTS AND CONTRACT DOCUMENTS
A. Definitions: All definitions set forth in the General Conditions of the Contract and Section 01 4216 are

applicable to these Instructions to Bidders.
B. Bid Documents:  Contract Documents supplemented with Bidding Requirements, Bid Form, Bid securities,

Hold Harmless Agreement, Certification of Compliance with Iran Divestment Act, Declaration of Bidders
Inability to Provide Certification of Compliance, Contractor's Qualification Statement, Insurance certification,
and Issued Addenda.

C. Contract Documents:  Defined in General Conditions. Refer to Section 00 7200 - General Conditions
D. Bid, Offer, or Bidding:  Act of submitting an offer under seal.
E. Bid Amount:  Monetary sum identified by the Bidder in the Bid Form.
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1.10 CONTRACT DOCUMENTS IDENTIFICATION
A. The Contract Documents are identified as Project Number 24536.00  as prepared by Fuller and D'Angelo,

P.C. 45 Knollwood Road, Elmsford, NY 10523, compromising drawings and with contents as identified in
the Project Manual.

1.11 AVAILABILITY
A. Bid Documents, in PDF format by email, may be obtained by Bidders, Sub-Contractors and Suppliers free of

charge from the office of Fuller and D'Angelo, P. C.'s, 45 Knollwood Road, Elmsford, NY 10523. May 21,
2025

B. 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.

1.12 EXAMINATION
A. Bid Documents may be viewed at the office of Fuller and D'Angelo, P.C., 45 Knollwood Road, Elmsford, NY

10523.
B. Immediately notify Architect upon finding discrepancies or omissions in the Bid Documents.
C. Should any conflict occur in or between the Drawings and Specifications, the Contractor shall be deemed to

have estimated on the more costly method of doing the work, unless he shall have asked for and obtained a
decision in writing from the Architect before the submission of the contractor's bid, as to what shall govern.

1.13 INQUIRIES/ADDENDA
A. Direct questions to Architect.
B. Questions:  Any and all questions about the interpretation or clarification of the Bid Documents, or about any

other matter affecting the Work or pertaining to the bid must be directed in writing on the form in Section 00
2115 - RFI Form to the: Architect, RFI cut off date will be June 6th, 2025.

Fuller and D'Angelo, P.C.
45 Knollwood Road .
Elmsford, NY 10523 .
Attention: John D'Angelo, ARA .
Voice: 914-592-4444
E-mail: johnd@fullerdangelo.com

C. Answers:  The Architect will issue addenda, if necessary, to answer such questions.  Bidders shall rely on
answers contained in such addenda and shall not rely upon any oral answers given by any employee or agent
of the Owner, Architect, and Architect's Consultants.
1. RFI's not resulting in an addendum may be issued to all plan holders at the discretion of  Architect.

D. Addenda are written or graphic instruments issued prior to the Bid Date which modify or interpret the bidding
documents, including Drawings and Specifications, by additions, deletions, clarifications or corrections.
Addenda will become part of the Contract Documents when the Construction Contract is executed.

E. Addenda may be issued during the bidding period.  All Addenda become part of the Contract Documents. 
Include resultant costs in the Bid Amount.

F. Verbal answers are not binding on any party.
G. 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, if required, a copy of which will be forwarded to known
recipients. 

1.14 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS
A. Where the Bid Documents stipulate a particular product bidders, it is intended to illustrate and shall comply

with the specifications, performance and quality expected by the Owner. The Architect will not review any
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substitutions during the bidding period. The bidder assumes all responsibility to meet the requirements and
the Architect shall be final authority as whether a product is equal to the specification.

B. Wherever in the Contract Documents an article, material, apparatus, product or process is identified by "Basis
of Design", trade name or catalog reference, or by the name of the patentee, manufacturer or dealer, it is
understood that it constitutes the standard requirement to meet the contract specifications. All other products
shall be considered as “substitutions” and shall be submitted in accordance to Section 01 2500 -
Substitution Procedures.

C. Where two or more articles, materials, apparatus, products or processes are listed as acceptable by reference
to trade name or otherwise, the choice of these will be optional to the bidder. All other products  shall be
considered as “substitutions” and shall be submitted in accordance to Section 01 2500 - Substitution
Procedures.

D. Where articles, materials, apparatus, products or processes are listed by reference to a named specified item
as “or Equal”, these shall be considered as “substitutions” and shall be submitted in accordance to Section 01
2500 - Substitution Procedures.

E. Bidders may base their bid on a product they consider equal to the specified product. These shall be
considered as “substitutions” and shall be submitted in accordance to Section 01 2500 - Substitution
Procedures.

F. The bidder is made aware that the Architect will make the final determination as to what constitutes an equal.
G. If the Architect rejects the proposed equal as not being the equal of that specifically named in the contract, the

successful Contractor shall immediately proceed to furnish the designated article, material, apparatus, product
or process specified or an approved equal without additional cost or time delay to the Owner.

H. See Section 01 2500 - Substitution Procedures for additional requirements.
1.15 SITE EXAMINATION

A. The bidder shall examine the project site before submitting a bid.
B. The bidder may inspect the site at the time of the pre-bid conference if one is scheduled, or at other times by

advance agreement with the Owner's Representative.
1. Bidders who do not inspect the site shall be nevertheless responsible for such information as might

have been obtained from a reasonable site inspection
1.16 PREBID CONFERENCE

A. A Bidders Conference has been scheduled for 3:30 PM the front Entrance 2025, Bidders shall meet at the
front Entrance of the Alice E. Grady Elementary School , 45 Cobb Ave., Elmsford, NY 10523.

B. Attendance is non mandatory. Bidder are strongly advised to attend.
C. All bidders, subcontractors and suppliers are invited.
D. Representatives of the Owner and Architect will be in attendance.
E. Summarized minutes of this meeting may be circulated to all known bidders.  These minutes will not form

part of the Contract Documents.
F. Information relevant to the Bid Documents will be recorded in an Addendum, issued to plan holders.

1.17 QUALIFICATIONS
A. The Owner reserves the right to require additional information it deems appropriate concerning the ability of

the contractor to perform the contract to be awarded.
B. Bidder shall submit with their bid proposal a properly executed Section 00 4401 Qualification of

Bidders.
C. In accordance with the requirements of General Municipal Law §103-g, the bidder is required to include with

its bid either (1) the “Certification of Compliance with the Iran Divestment Act” or, in the case where the
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bidder is unable to make such certification, (2) the form titled “Declaration of Bidder’s Inability to Provide
Certification of Compliance with the Iran Divestment Act”. Refer to Sections 00 4460 and 00 4470.

1.18 SUBCONTRACTORS/SUPPLIERS/OTHERS
A. Owner's Representaive and Architect reserves the right to reject a proposed subcontractor for reasonable

cause.
B. Refer to General Conditions for additional requirements.

1.19 SUBMISSION PROCEDURE
A. Bidders shall be solely responsible for the delivery of their bids in the manner and time prescribed.
B. Submit one copy of the executed offer on the Bid Forms included in the project manual, signed and sealed

with the required security in a closed opaque envelope, clearly identified with title of the project, trade, name,
and address of the bidder and Elmsford Union Free School District 's name clearly on the outside.

C. Improperly completed information, irregularities in security deposit, may be cause not to open the Bid Form
envelope and declare the bid invalid or informal.

D. To submit a bid for a bid package, the bidder shall photo copy or remove the proposal form for each bid
package from the Project Manual.  Then the bidder shall complete, sign and submit the form as required
therein.  If a bidder is bidding on more than one bid package, there must be a fully completed and signed form
for each package being bid.  The bidder should not submit the entire Project Manual with the bid proposal.

E. All bid prices shall be filled in, both in words and figures. Signatures shall be in ink and in longhand.
Proposals which are incomplete, conditional or obscure may be rejected as informal.
1. In case of a discrepancy between the words and figures, the written word, not the figures, will

govern.
2. Make no erasures, cross-outs, whiteouts, write-overs, obliteration's, or changes of any kind in the Bid

Form phraseology, in the entry of unit prices, or anywhere on the Bid form.  Fill in all blank spaces
legibly.  An illegible entry may disqualify the bid in its entirety.  If a mistake is made, use a new Bid
Form.  No post bid meetings will be afforded to any bidder to explain or clarify illegible or changed
entries.

F. Bidder's shall not rely on oral statements made by any employee or agent of the Owner, Owner's
Representaive, and Architect or Architects Consultants.  Before submitting a proposal, bidders shall fully
inform themselves as to all existing conditions and limitations and shall include in the Proposal a sum to
cover the cost of all items included in the Contract

G. No oral or telephonic proposals or modifications of proposals will be considered.
1.20 BID INELIGIBILITY

A. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain arithmetical
errors, erasures, alterations, blanks, or irregularities of any kind, may at the discretion of the Elmsford Union
Free School District be declared unacceptable.

B. Bid Forms, Appendices, and enclosures that are improperly prepared may, at the discretion of Elmsford
Union Free School District be declared unacceptable.

C. Failure to provide security deposit, bonding or insurance requirements may, at the discretion of Elmsford
Union Free School District invalidate the bid.

D. Failure to provide all costs, including Base Bid, Allowances, Alternate(s) and Total Base Bids  may, at the
discretion of  Elmsford Union Free School District invalidate the bid.

1.21 SECURITY DEPOSIT
A. Bids shall be accompanied by a security deposit as follows:

1. Bid Bond of a sum no less than 10 percent of the Bid Amount on AIA A310 Bid Bond Form,
including Alternates, will be required for all Proposals, or:
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2. Certified check in the amount of a sum no less than 10 percent of the Bid Amount.
3. Refer to Section 00 6000 - Bonds and Certificates for additional requirements.

B. Endorse the Bid Bond in the name of the Elmsford Union Free School District  as obligee, signed and sealed
by the principal (Contractor) and surety.

C. Endorse the certified check in the name of the Elmsford Union Free School District .
D. A separate bid bond shall be provided for each contract bid submitted. Combined bid bonds will not be

accepted.
E. The security deposit will be returned after delivery to the Elmsford Union Free School District of an executed

contract and the required Performance and Payment Bond(s) by the accepted bidder.
F. Include the cost of bid security in the Bid Amount.
G. After a bid has been accepted, all securities will be returned to the respective bidders .
H. If no contract is awarded, all security deposits will be returned.
I. Submit with the Bid: [The attorney in fact who executes a bid bond on behalf of the surety to affix thereto an

original certified and current copy of his power of attorney indicating the monetary limit of such power].
1.22 PERFORMANCE ASSURANCE

A. Accepted Bidder:  Shall provide a Performance and Payment  bond, as described in Section 00 6000 - Bonds
and Certificates prior to the execution of the Contract by the Owner, covering the faithful performance of the
Contract and the payment of all obligations arising thereunder in such form and amount as the Owner may
prescribe and with such sureties secured through the bidder's usual sources as may be agreeable to the parties.

B. Include the cost of Performance and Payment Bonds in the Bid Amount.
C. The bidder shall require the attorney in fact who executes the required bonds on behalf of the surety to affix

thereto an original certified and current copy of his power of attorney indicating the monetary limit of such
power

1.23 INSURANCE
A. Provide an executed Insurance Certification (Section 00 4476 - Insurance Certification) attached as part of the

submitted bid.
B. There are special insurance requirements on this project. Refer to Article 11 (AIA 201) of the General

Conditions for a summary description of the required coverages.  The Owner reserves the right to refuse the
award of a Contract to any apparent low bidder who fails to provide the specified insurance certificates at the
required time.
1. The Owner, Architect, and Consultants shall be listed as "Additionally Insured" on all applicable

policies.
C. All insurance purchased by Contractor shall constitute primary insurance and primary coverage for all risks

insured and that any other liability insurance that Owner, Architect, and Consultants may procure or maintain
is secondary and that there shall be no contribution by such insurance until insurance provided by the
Contractor is exhausted.

1.24 BID FORM REQUIREMENTS
A. Complete all requested information in the Bid Form and Addenda.

1.25 SALES AND USE TAXES
A. The Owner is a tax exempt entity, so there shall be no charge for sales or use taxes. The Owner will document

this status upon request.
1.26 FEES FOR CHANGES IN THE WORK

A. Refer to the General Conditions.
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1.27 BID FORM SIGNATURE
A. The Bid Form shall be signed by the bidder, as follows:

1. 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.

2. 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.

3. 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.

4. 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.

1.28 EQUIVALENCY CLAUSE
A. Where, in these specifications, certain kinds, types, brands, or manufacturers of material are named, they shall

be regarded as the standard of quality. Where two or more are named the Contractor may select one of those
items, subject to meeting the requirements of the specified product. If the contractor desires to use any kind,
type, brand, or manufacture of material other than those named in the specification, he shall indicate in
writing, and prior to award of the contract, what kind, type, brand, or manufacture is included in the base bid
for the specified items. Submit information describing in specific detail, wherein it differs from the quality
and performance required by the base specifications, and such other information as may be required by the
Owner. Contractor shall refer to Form in Section 01 2500 Substitution Procedures.

1.29 NONDISCRIMINATION
A. All Contractors and Subcontractors of all tiers and all vendors shall comply with all pertinent provisions of

the State, Local and Federal laws against discrimination in employment practices.  Refer to Section 01 3306 -
Non-Discrimination Clauses.

1.30 PREVAILING WAGES
A. New York State law requires the payment of prevailing wages on the project, as listed in Section 01 3554 -

Prevailing Wage Rates.
1.31 ADDITIONAL BID INFORMATION

A. Submit the following Supplements concurrent with bid submission:
1. Section 00 6000 - Bonds and Certificates for Bid Bond and Performance and Payment Bond.
2. Section 00 4401 - Qualification of Bidders.
3. Section 00 4460 - Certification of Compliance With the Iran Disinvestment Act or Section 00 4470 -

Declaration of Bidder's Inability to Provide Certification of Compliance with the Iran Divestment Act.
4. Section 00 4476 - Insurance Certification.
5. Section 00 4477 - Labor Law 220-i Certification Form.
6. Section 00 7400 - Sexual Harassment Policy & Training Certification

B. Each bidder by making his bid represents that he has read and understands the bidding documents.
C. Each bidder by making his bid represents that he has visited the site and familiarized himself with the local

conditions under which the work is to be performed. Visits to the site shall be arranged through the Owner's
Representative.

1.32 DURATION OF OFFER
A. Bids shall remain open to acceptance and shall be irrevocable for a period of 45 days after the bid opening

date, except as otherwise provided in General Municipal Law §103 (11).
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1.33 ACCEPTANCE OF OFFER
A. The bidder acknowledges the right of the Elmsford Union Free School District  to reject any or all bids and to

waive any informality or irregularity in any bid received. In addition, the bidder recognizes the right of the
Owner, at its discretion to reject a bid if the bidder fails to furnish any required bid security, or to submit the
information required by the bidding documents, including Section 00 4401 “Qualifications of Bidders”, or if
the bid is incomplete or irregular.

B. A tie-bid is defined as an instance where bids are received from two or more Bidders who are the low
responsive Bidders, and their offers are identical.  In such a situation, the Owner has the discretion to select
either bidder.

1.34 POST-BID PROCEDURE
A. The bid proposal, alternates, allowances, and the Contractor's Qualification Statement, and information

received from Owners of the projects will be considered to determine whether  the contractor is the “lowest
responsive and responsible bidder” in making the award.  The Owner and Architect may make such
investigation as the Owner deems necessary to determine the responsibility of any bidder or to determine the
ability of any bidder to perform the Work.  Such investigation shall begin with a review of Section  00 4401 -
Qualification of Bidders and shall include such additional information as shall be required herein.

B. The apparent low bidder must submit the required pre-award submittal package described below to the
Architect  within 48 hours after the bids are opened.

C. When requested by the Owner and Architect, bidders shall furnish all information and data required by the
Owner and Architect within the time and in the form and manner requested by the Owner.  Upon notification
from the Owner or Architect  a bidder shall furnish, within two (2) working days after the request, the
material requested.

D.       Pre-award Submittal Package:  Two (2) copies of the following information in writing:
A. Evidence of the bidder's financial responsibility, including a certified financial statement prepared by a

certified public accountant. The financial statement shall include, but not limited to the following:
1. Current assets (e.g., cash, joint venture accounts, accounts receivable, notes receivable, accrued

income, deposits, materials inventory and prepaid expenses):
2. Net Fixed Assets:
3. Other Assets:
4. Current Liabilities (e.g., accounts payable, notes payable, accrued expenses, provision for income

taxes, advances, accrued salaries and accrued payroll taxes):
5. Other Liabilities (e.g., Capital, capital stock, authorized and outstanding shares par values, earned

surplus and retained earnings).
B. Evidence of the bidder's capability of performing the work of the contract to be awarded:

1. The names, addresses and phone numbers of the subcontractors and suppliers that the bidder proposes
to use on the project.

2. A bar-chart showing the bidder's proposed plan and schedule to complete the bidder's work  in
accordance with Section 01 1000 Summary of Contracts.

3. The insurance certificates required by the Bid Documents.
4. Resumes for Contractor’s proposed supervisory staff, including qualifications for specialized expertise

or any certification(s) required to perform the Work.
5. Names of proposed major sub-contractors (more than 15% of the bid amount) and a listing of the

related trade of work and value.
6. Any special coordination requirements with other trades.
7. Any special storage and staging requirements for construction materials.
8. Any other special requirements.
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9. A proposed schedule of values for the bidder's work.
10. A proposed list of submittals and a proposed schedule for making them, all keyed to the bar-chart.

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

D. The Owner reserves the right to disapprove the use of any proposed Subcontractor, and in such event, the
bidder shall submit the name of another Subcontractor in like manner within the time Owner specified by the
Owner, as set forth in  the Agreement.

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

F. Acceptance of a proposal will be a notice in writing signed by a duly authorized representative of the Owner.
G. Any bidder whose proposal is accepted will be required to sign the Owner/Contractor Agreement no later

than ten (10) days after notification of Award of Bid or five (5) days following receipt of Contract, whichever
is later.

END OF SECTION
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SECTION 00 2115
RFI FORM

CONTRACTOR'S REQUEST FOR INFORMATION NO. ____        F&D RFI NO:_____ (F&D USE)
NAME OF PROJECT: Weight Room Door
NAME OF OWNER: Elmsford Union Free School District
FACILITY: Alice E. Grady Elementary School
DATE: __________
A/E PROJECT NO: 24536.00 
ARCHITECT: Fuller and D'Angelo, P.C.

45 Knollwood Road, Elmsford, NY 10523
Tel: 914-592-4444;
John D'Angelo, ARA johnd@fullerdangelo.com

FROM (CO. NAME):____________________________________________________________________
CONTACT NAME:  _______________________________ Tel: _________________________________
SUBJECT:  ____________________________________________________________________________
DISCIPLINE/TRADE:  __________________________________________________________________
DWG./SPEC. REFERENCE:  _____________________________________________________________
QUESTION: ___________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
___FIELD CONDITION_________________________________________________________________
___ DRAWING/SPEC ___________________________________________________________________
___ DISCREPANCY_____________________________________________________________________
___ OWNER CHANGE__________________________________________________________________
___ CLARIFICATION __________________________________________________________________
___ CONTRACTOR'S SUGGESTION (IF APPLICABLE): ___________________________________
ANSWER
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
ARCHITECT'S SIGNATURE: ____________________________________DATE:_________________

Note: review and any responses to this request for information by the architect/engineer is strictly for design
intent only and does not constitute acknowledgement or acceptance of any cost or schedule implications
unless specifically presented by the contractor. By submission of this request for information, the contractor
assumes all responsibility in the absence of an approved change order or work directive.

END OF SECTION
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SECTION 00 4100
BID FORM GENERAL CONSTRUCTION

THE PROJECT AND THE PARTIES
TO:

Elmsford Union Free School District 
98 S. Goodwin Avenue
Elmsford, NY 10523

FOR:
General Construction Work
HVAC Upgrades Alice E. Grady Elementary School
45 Cobb Lane
Elmsford, NY 10523
Architect's Project Number: 24536.00 

DATE: ______________ (Bidder to enter date)
SUBMITTED BY:  __________________________________________________________________

Bidder's Full Name _________________________________________________________________
Address__________________________________________________________________________
City, State, Zip_____________________________________________________________________
Contact Individual and Telephone No. __________________________________________________

1.1 OFFER
A. Having examined the Place of The Work and all matters referred to in the Bidding Requirements and the

Contract Documents prepared by Fuller and D'Angelo, P.C. for the above mentioned project, we, the
undersigned, hereby offer to enter into a Contract to perform  General Construction Work for the Sum of:
1.  BASE BID

a. The  Base Bid of this Proposal for all work required by the Contract Documents for General
Construction Contract is as follows:

______________________________________________________________________________
______________________________________________________($___________ ) DOLLARS

2. CASH ALLOWANCES
a. The Total Cash Allowance as indicated in Section 01 2100 - Allowances  is as follows:
Five Thousand _______________________________________________($5,000.00) DOLLARS

B. TOTAL BASE BID
1. The Total Base Bid of this Proposal for all work required by the Contract Documents for General

Construction Contract and Related Work work is as follows:
____________________________________________________________________________________
____________________________________________________ $____________________), DOLLARS
(The Total Base  Bid is sum of 1.1.A.1.a and 1.1.A.2.a)

C. The undersigned further understands and agrees that he is to furnish and provide all the necessary material,
machinery, plant, implements, tools, labor, services, skill and other items of whatever nature required, and to
do and perform all the work necessary under the Contract, to complete the work in accordance with the
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drawings and specifications and any addenda thereto, and to accept in full compensation therefore the amount
of the Total Base Bid stated, modified by such additive- or deductive alternatives, if any as are accepted by
the Owner.

D. We have included the required security Bid Bond as required by the Bidding Requirements (00 2113) .
E. We have included the required performance assurance bonds in the Bid Amount as required by the Bidding

Requirements (00 2113). .
F. All applicable federal taxes and New York taxes are included in the Bid Sum.
G. All  Allowances described in Section  -  01 2100 - Allowances are included in the Bid Sum.

1.2 ACCEPTANCE
A. This offer shall be open to acceptance and is irrevocable for forty-five (45) days from the bid closing date.
B. If this bid is accepted by Elmsford Union Free School District , we will:

1. Execute the Agreement within ten (10) days of receipt of Notice of Award or five (5) days following
receipt of Contract, whichever is later.

2. Furnish the required bonds within ten (10) days of receipt of Notice of Award or with the executed 
Contract.

C. If this bid is accepted within the time stated, and we fail to sign the Contract or we fail to provide the required
Bond(s), the security deposit shall be forfeited as damages to Elmsford Union Free School District  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.

D. In the event our bid is not accepted within the time stated above, we may request that our security deposit be
returned to the undersigned.

1.3 REJECTION OF BIDS
A. The undersigned agrees that the Owner shall have the right to accept or reject any or all bids.

1.4 CONTRACT TIME
A. If this Bid is accepted, we will:

1. Complete all the work covered by this Bid with a commencement date of  NO EARLIER THAN
Award of Contract by Owner. Work shall be phased as indicated in 01 1000 Summary of Contract.
Failure to complete each phase of work by dates indicated will result in liquidated damages as stated
in the AIA 201-2017 General Conditions of the Contract.

1.5 CHANGES TO THE WORK
A. Refer to AIA 201-2017 General Conditions of the Contract Article 7.

1.6 ADDENDA
A. The following Addenda have been received.  The modifications to the Bid Documents noted within the below

listed Addenda have been considered and all costs are included in the Bid Sum.
1. Addendum # _______ Dated ________________.
2. Addendum # _______ Dated ________________.
3. Addendum # _______ Dated ________________.
4. Addendum # _______ Dated ________________.

1.7 BID FORM SUPPLEMENTS
A. The following information is included with Bid submission:

1. Bid Security.
2. Section 00 4401 - Qualification of Bidders.
3. Section 00 4460 - Certification of Compliance With the Iran Disinvestment Act OR
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4. Section 00 4470 - Declaration of Bidder's Inability to Provide Certification of Compliance with the
Iran Divestment Act.

5. Section 00 4476 - Insurance Certification.
6. Section 01 2100 - Allowances:
7. Section 01 2500 - Substitution Procedures.
8. Section 00 7400 - Sexual Harassment Policy and Training Certification.

1.8 NON-COLLUSIVE BIDDING CERTIFICATION
A. By submission of this bid or proposal:

1. The undersigned bidder and the person or persons signing on behalf of the bidder, and should this bid
be a joint bid, each party thereto, certifies as to its own organization, under penalty of perjury, that to
the best of their knowledge and belief:
a. 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.

b. 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.

c. 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.

1.9 BIDDER'S FURTHER AFFIRMATION AND DECLARATION
A. The above name bidder and should this bid be a joint bid each party thereto, further affirm and declares:

1. That said bidder is of lawful age and the only one interested in this bid; and that no other person, firm
or corporation, except those herein above named, has any interest in this bid or in the contract
proposed to be entered into.

2. That this bid is made without any understanding, agreement or connection with any other person, firm,
or corporation making a bid for the same work, and is in all respects fair and without collusion or
fraud.

3. That said bidder is not in arrears to the Elmsford Union Free School District  upon debt or contract,
and is not a defaulter, as surety or otherwise upon any obligation to the said Elmsford Union Free
School District .

4. That no member of the Board of Education of the  Elmsford Union Free School District  or any officer
or employee of the Elmsford Union Free School District  or person whose salary is payable in whole
or in part from the Elmsford Union Free School District  treasury, or the spouse of any foregoing is or
shall be or become interested, directly or indirectly, as a contracting party, partner, stockholder, surety
or otherwise, in this bid, or in the performance of the Contract, or in the supplies, materials or
equipment and work or labor to which it relates, or in any portion of the profits thereof.

5. That said bidder has carefully examined the site of the work and that, from said bidder's own
investigations, said bidder is satisfied as to the nature and location of the work, and character, quality
and quantity of materials, and all difficulties likely to be encountered, the kind and extent of
equipment and other facilities needed for the performance of the work, the general and local
conditions, and all other items which may, in any way, affect the work or its performance.

6. That if a corporation, this bid or proposal containing the Non-Collusive Bidding Certification and the
foregoing Affirmation and Declaration has been authorized by the Board of Directors of such
Corporation, which authorization includes the signing and submission of this bid or proposal and the
inclusion therein of the said Certificate of Non-Collusion and Affirmation and Declaration as the Act
and Deed of the Corporation.
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1.10 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) 
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.
Subscribed and sworn before me this day of____ 20**_____
Notary Public: __________________________________
My Commission Expire: ___________________________

END OF BID FORM
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SECTION 00 4101
BID FORM HVAC CONSTRUCTION

THE PROJECT AND THE PARTIES
TO:

Elmsford Union Free School District 
98 S. Goodwin Avenue
Elmsford, NY 10523

FOR:
HVAC Work
HVAC Upgrades Alice E. Grady Elementary School
45 Cobb Lane
Elmsford, NY 10523
Architect's Project Number: 24536.00 

DATE: ______________ (Bidder to enter date)
SUBMITTED BY:  __________________________________________________________________

Bidder's Full Name _________________________________________________________________
Address__________________________________________________________________________
City, State, Zip_____________________________________________________________________
Contact Individual and Telephone No. __________________________________________________

1.1 OFFER
A. Having examined the Place of The Work and all matters referred to in the Bidding Requirements and the

Contract Documents prepared by Fuller and D'Angelo, P.C. for the above mentioned project, we, the
undersigned, hereby offer to enter into a Contract to perform  HVAC Work for the Sum of:
1.  BASE BID

a. The  Base Bid of this Proposal for all work required by the Contract Documents for HVAC is
as follows:

______________________________________________________________________________
______________________________________________________($___________ ) DOLLARS

2. CASH ALLOWANCES
a. The Total Cash Allowance as indicated in Section 01 2100 - Allowances  is as follows:
Fifteen Thousand __________________________________________($15,000.00) DOLLARS

B. TOTAL BASE BID
1. The Total Base Bid of this Proposal for all work required by the Contract Documents for Heating,

Ventilation and Air Conditioning and Related Work work is as follows:
____________________________________________________________________________________
____________________________________________________ $____________________), DOLLARS
(The Total Base  Bid is sum of 1.1.A.1.a and 1.1.A.2.a)

C. The undersigned further understands and agrees that he is to furnish and provide all the necessary material,
machinery, plant, implements, tools, labor, services, skill and other items of whatever nature required, and to
do and perform all the work necessary under the Contract, to complete the work in accordance with the
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drawings and specifications and any addenda thereto, and to accept in full compensation therefore the amount
of the Total Base Bid stated, modified by such additive- or deductive alternatives, if any as are accepted by
the Owner.

D. We have included the required security Bid Bond as required by the Instruction to Bidders.
E. All applicable federal taxes and New York taxes are included in the Bid Sum.
F. All  Allowances described in Section  -  01 2100 - Allowances are included in the Bid Sum.

1.2 ACCEPTANCE
A. This offer shall be open to acceptance and is irrevocable for forty-five (45) days from the bid closing date.
B. If this bid is accepted by Elmsford Union Free School District  within the time period stated above, we will:

1. Execute the Agreement within ten (10) days of receipt of  Notice of Award or five (5)days following
receipt of Contract, whichever is later.

2. Furnish the required bonds within ten(10) days of receipt of  Notice of Award or with the executed 
Contract.

C. 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 Elmsford Union Free School District 
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.

D. In the event our bid is not accepted within the time stated above, the required security deposit shall be
returned to the undersigned, in accordance with the provisions of the Instructions to Bidders; unless a
mutually satisfactory arrangement is made for its retention and validity for an extended period of time.

1.3 REJECTION OF BIDS
A. The undersigned agrees that the Owner shall have the right to accept or reject any or all bids.

1.4 CONTRACT TIME
A. If this Bid is accepted, we will:

1. Complete all the work covered by this Proposal with a commencement date of NO EARLIER THAN
Award of Contract by Owner. Work shall be phased as indicated in 01 1000 Summary of Contract.
Failure to complete each phase of work by dates indicated will result in liquidated damages as stated
in the AIA 201-2017 General Conditions of the Contract.

1.5 CHANGES TO THE WORK
A. Refer to AIA 201-2017 General Conditions of the ContractArticle 7.

1.6 ADDENDA
A. The following Addenda have been received.  The modifications to the Bid Documents noted below have been

considered and all costs are included in the Bid Sum.
1. Addendum # _______ Dated ________________.
2. Addendum # _______ Dated ________________.
3. Addendum # _______ Dated ________________.
4. Addendum # _______ Dated ________________.

1.7 BID FORM SUPPLEMENTS
A. The following information is included with Bid submission:

1. Bid Security.
2. Section 00 4401 - Qualification of Bidders.
3. Section 00 4460 - Certification of Compliance With the Iran Disinvestment Act OR
4. Section 00 4470 - Declaration of Bidder's Inability to Provide Certification of Compliance with the

Iran Divestment Act.
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5. Section 00 7400 - Sexual Harassment Certification.
6. Section 00 4476 - Insurance Certification.
7. Section 01 2100 - Allowances:
8. Section 01 2500 - Substitution Procedures.

1.8 NON-COLLUSIVE BIDDING CERTIFICATION
A. By submission of this bid or proposal:

1. The undersigned bidder and the person or persons signing on behalf of the bidder, and should this bid
be a joint bid, each party thereto, certifies as to its own organization, under penalty of perjury, that to
the best of his/her knowledge and belief:
a. 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.

b. 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.

c. 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.

1.9 BIDDER'S FURTHER AFFIRMATION AND DECLARATION
A. The above name bidder and should this bid be a joint bid each party thereto, further affirm and declares:

1. That said bidder is of lawful age and the only one interested in this bid; and that no other person, firm
or corporation, except those herein above named, has any interest in this bid or in the contract
proposed to be entered into.

2. That this bid is made without any understanding, agreement or connection with any other person, firm,
or corporation making a bid for the same work, and is in all respects fair and without collusion or
fraud.

3. That said bidder is not in arrears to the Elmsford Union Free School District  upon debt or contract,
and is not a defaulter, as surety or otherwise upon any obligation to the said Elmsford Union Free
School District 

4. That no member of the  Elmsford Union Free School District  or any officer or employee of the
Elmsford Union Free School District  or person whose salary is payable in whole or in part from the
Elmsford Union Free School District  treasury, or the spouse of any foregoing is or shall be or become
interested, directly or indirectly, as a contracting party, partner, stockholder, surety or otherwise, in
this bid, or in the performance of the Contract, or in the supplies, materials or equipment and work or
labor to which it relates, or in any portion of the profits thereof.

5. That he/she has carefully examined the site of the work and that, from his/her own investigations,
he/she has satisfied him/herself as to the nature and location of the work, and character, quality and
quantity of materials, and all difficulties likely to be encountered, the kind and extent of equipment
and other facilities needed for the performance of the work, the general and local conditions, and all
other items which may, in any way, affect the work or its performance.

6. That if a corporation, this bid or proposal containing the Non-Collusive Binding Certification and the
foregoing Affirmation and Declaration has been authorized by the Board of Directors of such
Corporation, which authorization includes the signing and submission of this bid or proposal and the
inclusion therein of the said Certificate of Non-Collusion and Affirmation and Declaration as the Act
and Deed of the Corporation.

1.10 BID FORM SIGNATURE(S)
The Corporate Seal of
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____________________________________________
(Bidder - print the full name of your firm)
was hereunto affixed in the presence of:
____________________________________________
(Authorized signing officer, Title)
(Seal) 
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.
Subscribed and sworn before me this day of____ 20**_____
Notary Public: __________________________________
My Commission Expire: ___________________________

END OF BID FORM



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
BID FORM ELECTRICAL CONSTRUCTION

00 4102-1

Fuller and D'Angelo, P.C.
Architects and Planners

SECTION 00 4102
BID FORM ELECTRICAL CONSTRUCTION

THE PROJECT AND THE PARTIES
TO:

Elmsford Union Free School District 
98 S. Goodwin Avenue
Elmsford, NY 10523

FOR:
Electrical Work
HVAC Upgrades Alice E. Grady Elementary School
45 Cobb Lane
Elmsford, NY 10523
Architect's Project Number: 24536.00 

DATE: ______________ (Bidder to enter date)
SUBMITTED BY:  __________________________________________________________________

Bidder's Full Name _________________________________________________________________
Address__________________________________________________________________________
City, State, Zip_____________________________________________________________________
Contact Individual and Telephone No. __________________________________________________

1.1 OFFER
A. Having examined the Place of The Work and all matters referred to in the Bidding Requirements and the

Contract Documents prepared by Fuller and D'Angelo, P.C. for the above mentioned project, we, the
undersigned, hereby offer to enter into a Contract to perform  Electrical Work for the Sum of:
1.  BASE BID

a. The  Base Bid of this Proposal for all work required by the Contract Documents for Electrical
is as follows:

______________________________________________________________________________
______________________________________________________($___________ ) DOLLARS

2. CASH ALLOWANCES
a. The Total Cash Allowance as indicated in Section 01 2100 - Allowances  is as follows:
Five Thousand _______________________________________________($5,000.00) DOLLARS

B. TOTAL BASE BID
1. The Total Base Bid of this Proposal for all work required by the Contract Documents for Electrical

and Related Work work is as follows:
____________________________________________________________________________________
____________________________________________________ $____________________), DOLLARS
(The Total Base  Bid is sum of 1.1.A.1.a and 1.1.A.2.a)

C. The undersigned further understands and agrees that he is to furnish and provide all the necessary material,
machinery, plant, implements, tools, labor, services, skill and other items of whatever nature required, and to
do and perform all the work necessary under the Contract, to complete the work in accordance with the
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drawings and specifications and any addenda thereto, and to accept in full compensation therefore the amount
of the Total Base Bid stated, modified by such additive- or deductive alternatives, if any as are accepted by
the Owner.

D. We have included the required security Bid Bond as required by the Instruction to Bidders.
E. All applicable federal taxes and New York taxes are included in the Bid Sum.
F. All  Allowances described in Section  -  01 2100 - Allowances are included in the Bid Sum.

1.2 ACCEPTANCE
A. This offer shall be open to acceptance and is irrevocable for forty-five (45) days from the bid closing date.
B. If this bid is accepted by Elmsford Union Free School District  within the time period stated above, we will:

1. Execute the Agreement within ten (10) days of receipt of Notice of Award or five (5)days following
receipt of Contract, whichever is later.

2. Furnish the required bonds within ten(10) days of receipt of Notice of Award or with the executed 
Contract.

C. 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 Elmsford Union Free School District 
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.

D. In the event our bid is not accepted within the time stated above, the required security deposit shall be
returned to the undersigned, in accordance with the provisions of the Instructions to Bidders; unless a
mutually satisfactory arrangement is made for its retention and validity for an extended period of time.

1.3 REJECTION OF BIDS
A. The undersigned agrees that the Owner shall have the right to accept or reject any or all bids.

1.4 CONTRACT TIME
A. If this Bid is accepted, we will:

1. Complete all the work covered by this Proposal with a commencement date of NO EARLIER THAN
Award of Contract by Owner. Work shall be phased as indicated in 01 1000 Summary of Contract.
Failure to complete each phase of work by dates indicated will result in liquidated damages as stated
in the AIA 201-2017 General Conditions of the Contract.

1.5 CHANGES TO THE WORK
A. Refer to AIA 201-2017 General Conditions of the Contract Article 7.

1.6 ADDENDA
A. The following Addenda have been received.  The modifications to the Bid Documents noted below have been

considered and all costs are included in the Bid Sum.
1. Addendum # _______ Dated ________________.
2. Addendum # _______ Dated ________________.
3. Addendum # _______ Dated ________________.
4. Addendum # _______ Dated ________________.

1.7 BID FORM SUPPLEMENTS
A. The following information is included with Bid submission:

1. Bid Security.
2. Section 00 4401 - Qualification of Bidders.
3. Section 00 4460 - Certification of Compliance With the Iran Disinvestment Act OR
4. Section 00 4470 - Declaration of Bidder's Inability to Provide Certification of Compliance with the

Iran Divestment Act.
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5. Section 00 7400 - Sexual Harassment Certification.
6. Section 00 4476 - Insurance Certification.
7. Section 01 2100 - Allowances
8. Section 01 2500 - Substitution Procedures.

1.8 NON-COLLUSIVE BIDDING CERTIFICATION
A. By submission of this bid or proposal:

1. The undersigned bidder and the person or persons signing on behalf of the bidder, and should this bid
be a joint bid, each party thereto, certifies as to its own organization, under penalty of perjury, that to
the best of his/her knowledge and belief:
a. 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.

b. 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.

c. 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.

1.9 BIDDER'S FURTHER AFFIRMATION AND DECLARATION
A. The above name bidder and should this bid be a joint bid each party thereto, further affirm and declares:

1. That said bidder is of lawful age and the only one interested in this bid; and that no other person, firm
or corporation, except those herein above named, has any interest in this bid or in the contract
proposed to be entered into.

2. That this bid is made without any understanding, agreement or connection with any other person, firm,
or corporation making a bid for the same work, and is in all respects fair and without collusion or
fraud.

3. That said bidder is not in arrears to the Elmsford Union Free School District  upon debt or contract,
and is not a defaulter, as surety or otherwise upon any obligation to the said Elmsford Union Free
School District 

4. That no member of the  Elmsford Union Free School District  or any officer or employee of the
Elmsford Union Free School District  or person whose salary is payable in whole or in part from the
Elmsford Union Free School District  treasury, or the spouse of any foregoing is or shall be or become
interested, directly or indirectly, as a contracting party, partner, stockholder, surety or otherwise, in
this bid, or in the performance of the Contract, or in the supplies, materials or equipment and work or
labor to which it relates, or in any portion of the profits thereof.

5. That he/she has carefully examined the site of the work and that, from his/her own investigations,
he/she has satisfied him/herself as to the nature and location of the work, and character, quality and
quantity of materials, and all difficulties likely to be encountered, the kind and extent of equipment
and other facilities needed for the performance of the work, the general and local conditions, and all
other items which may, in any way, affect the work or its performance.

6. That if a corporation, this bid or proposal containing the Non-Collusive Binding Certification and the
foregoing Affirmation and Declaration has been authorized by the Board of Directors of such
Corporation, which authorization includes the signing and submission of this bid or proposal and the
inclusion therein of the said Certificate of Non-Collusion and Affirmation and Declaration as the Act
and Deed of the Corporation.

1.10 BID FORM SIGNATURE(S)
The Corporate Seal of
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____________________________________________
(Bidder - print the full name of your firm)
was hereunto affixed in the presence of:
____________________________________________
(Authorized signing officer, Title)
(Seal) 
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.
Subscribed and sworn before me this day of____ 20**_____
Notary Public: __________________________________
My Commission Expire: ___________________________

END OF BID FORM
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SECTION 00 4401
QUALIFICATION OF BIDDERS

1.1 REQUIREMENTS
A. The Undersigned certifies under oath that the information provided herein is true and sufficiently complete so

as not to be misleading.
B. With the submittal of the Bid Proposal Form, the bidder shall attach this Qualification of Bidders  and

shall answer all the questions and provide all information requested herein.  Failure to answer these questions
or provide information requested in full may be cause for rejection of the bidder’s proposal.  If more space is
needed, attach additional sheets with reference to subject paragraph.

C. The Owner reserves the right to consider, but not limited to, the financial responsibility, experience and
reputation in the construction industry, as well as the specific qualifications listed below and elsewhere in this
document in considering bids and awarding the contract. Elmsford Union Free School District  reserves the
right to waive any informalities if, at its discretion the interest of the Elmsford Union Free School District 
will be better served.

D. To demonstrate qualification for performing the Work of this Contract, bidders may be requested to submit
written evidence of financial position and current commitments, license to perform work in the State of New
York .

E. Each Company (Bidder) shall have been in existence under the same name for no less than five (5) years.
F. Each Company (Bidder) shall have a successfully completed five (5) projects within the last  ten (10) years

substantially similar in scope, size, complexity and dollar value to the work of this project.
G. Each Company (Bidder) shall furnish, on the attached form, the three (3) three projects of it has performed

during the most recent five (5) years including, but not limited to, the name and address of the project, the
name of the awarding entity/owner, the name of the awarding entity’s/owner’s representative, construction
manager and architect, current telephone numbers where each can be reached, the description of the project,
general scope of the contractor’s work, contract price, dates of performance, whether the contract was
terminated for cause or convenience, whether the contract was completed on time and whether liquidated
damages were assessed against the contractor, and if so, to any items above provide a written explanation.
1. The Owner  reserves the right  to require additional information it deems appropriate concerning the

history of the contractor’s performance of each such contract.
H. The final determination of whether the contractor possesses the requisite experience rests in the sole

discretion of the Owner.
I. To be considered qualified, in addition to the items listed in the Contractor's Qualification Statement, bidder

must demonstrate to the Owner's satisfaction:
1. The Corporation, partnership, sole proprietorship of the entity in whose name the bid is submitted has

no less than the previous five (5) years performing or coordinating the Work which they are bidding
on.

2. The bidder is not currently involved in bankruptcy proceedings.
3. The bidder is capable of and intends to perform the work with its own employees in accordance with

the following:
a. Not withstanding any other provisions of the Contract Documents, Contractor shall perform at

least Seventy-five (75) percent of the field work by its own employees.
b. For the purpose of the preceding paragraph, any part of the work performed by supervisory

personnel (persons above level of foreman) or by the office personnel and such items as bonds,
certificates, shop drawings and similar items shall not be considered part of the percentage of
work required to be performed by the Contractor's employees.
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4. Each subcontractor must have a minimum of five (5) years experience in the work and/or applicable
trade.

5. The bidder will perform the work with sufficient personnel as required to comply with the schedule.
6. Field Superintendent must have at least five (5) years experience as a working field superintendent and

must speak English or have a translator available at all times at no cost to the Owner.
1.2 QUESTIONNAIRE:

Submitted to: Elmsford Union Free School District 
Address: 98 S. Goodwin Avenue
City/Town: Elmsford, NY 10523
Submitted By: ________________________________________________________________
Corporation _______________Partnership _______________ Individual__________________
Address:_____________________________________________________________________
Principal Office:_______________________________________________________________
Other: _______________________________________________________________________

Project: HVAC Upgrades
Facility: Alice E. Grady Elementary School
Type of Work: (file separate for each Classification of Work)

General Construction, Electrical, and Site and Related Work.
1.3 ORGANIZATION

A. How many years has your organization been in business as a Contractor? _________________
1. How many years has your organization been in business under its present business name? _______
2. Under what other or former names has your organization operated?

________________________________________________________________________
________________________________________________________________________

B. What is the firm’s bonding range?
Single:______________________________ Aggregate: ___________________________

C. If your organization is a corporation, answer the following:
1. Date of Incorporation: ______________________________________________________

a. State of Incorporation: __________________________________________________
b. President’s  Name:_____________________________________________________
c. Vice-president’s name(s): _______________________________________________
d. Secretary’s name: _____________________________________________________
e. Treasurer’s name: _____________________________________________________

D. If your organization is a partnership, answer the following:
1. Date of organization:_______________________________________________________

a. Type of partnership (if  applicable):__________________ ______________________
b. Name(s) of general partner(s): ___________________________________________

____________________________________________________________________
E. If your organization is individually owned, answer the following:

1. Date of organization:_______________________________________________________
2. Name of owner: ___________________________________________________________



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
QUALIFICATION OF BIDDERS

00 4401-3

Fuller and D'Angelo, P.C.
Architects and Planners

F. If the form of your organization is other than those listed above, describe it and name the principals:
____________________________________________________________________________
____________________________________________________________________________

1.4 OWNERSHIP, MANAGEMENT, AFFILIATION
A. Identify each person who is or has been ,within the past five years, an owner of 5.0% or more of the firm’s

shares, one of the five largest shareholders, a director, an officer, a partner or the proprietor,  or a managerial
employee.
First Name: _________________MI___Last  Name________________DOB_______________
% Owned: __ Director: Yes__ No__ Officer: Yes__ No__  Title ________artner: Yes__ No____
First Name: _________________MI____Last  Name_______________DOB_______________
% Owned: __ Director: Yes__ No__ Officer: Yes__ No__  Title ______Partner: Yes__ No_____
First Name: _________________MI____Last Name______________DOB_________________
% Owned: __ Director: Yes__ No__ Officer: Yes__ No__  Title _______Partner: Yes__ No____

B. Has the firm or any firm listed in response to questions above defaulted or been terminated and its surety
called upon to complete, any contract awarded within the past five years Yes ___  No ___  If yes, give
date(s), agency (ies)/owner(s), project(s), contract numbers, and describe including the result:
____________________________________________________________________________
____________________________________________________________________________

C. List below any projects performed by the bidder in the past five (5) years on which any of the following
events occurred:
1. Were any extension of time were requested by the contractor, Yes__  No __and were such requests

granted? Yes__  No __
2. Was litigation and/or arbitration commenced by either the Owner or the bidder as a result of the work

of the project performed by the bidder? Yes __ No __
3. Were any liens filed on the project by subcontractors or material suppliers of the bidder?

Yes__  No __
4. Did the bidder make any claims for extra work on the project, and did said claim result in a change

order?    Yes__  No ___
5. If Yes:
Project Name/Address__________________________________________________________
Type of Event_________________________________________________________________
Name & Phone # of Owner: ______________________________________________________
Contact Person at Owner: _______________________________________________________

D. For all contracts within the past five years:  (a) List all liens or claims over $25,000 filed against the firm and
remaining undischarged or unsatisfied for more than 90 days; and (b) list and describe all liquidated damages
assessed: _____________________________________________________________________
____________________________________________________________________________

1.5 FINANCIAL INFORMATION
A. Submit firm's most recent annual financial statement and Dun and Bradstreet Report..

1.6 OTHER INFORMATION
A. Within the past five years has the firm, any affiliate, any predecessor company or entity  or any person

identified in questions  number 1.1 through 1.2 above  been the subject of any of the following:  (Respond to
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each question and describe in detail the circumstances of each affirmative answer:  (Attach additional pages if
necessary).
1. A judgment of conviction for any business-related conduct constituting a crime under state or federal 

law No__ Yes__
2. A criminal investigation or indictment for any business-related conduct constituting a crime under

state or federal law? No__ Yes__
3. A grant of immunity for any business-related conduct constituting a crime under state and federal law?

  No__ Yes__
4. A federal or state suspension or debarment?  No__ Yes__
5. A rejection of any bid for lack of qualifications, responsibility or because of the submission of an

informal, non-responsive or incomplete bid?  No__ Yes__
6. A denial or revocation of prequalification?  No__ Yes__
7. A voluntary exclusion from bidding/contracting agreement?    No__ Yes__
8. Any administrative proceeding or civil action seeking specific performance or restitution in connection

with any public works contract except any disputed work proceeding?  No__ Yes__
9. An OSHA Citation and Notification of Penalty containing a violation classified as serious?   No__

Yes__
10. An OSHA  Citation or Notification of Penalty containing a violation classified as willful?         No__

Yes__
11. A prevailing wage or supplement payment violation? No__ Yes__
12. A State Labor Law violation deemed willful?  No__ Yes__
13. Any other federal or state Citations, Notices, violation orders, pending administrative hearings or

proceedings or determinations of a violation of any labor law or regulation?    No__ Yes__
14. Any criminal investigation, felony indictment or conviction concerning formation of or any business

association with, an allegedly false or fraudulent women's, minority or disadvantaged business
enterprise?      No__ Yes_

15. Any denial, desertification, revocation or forfeiture of Women's Business Enterprise, Minority
Business Enterprise or Disadvantaged Business Enterprise status?    No__ Yes_

16. Rejection of a low bid on a State contract for failure to meet statutory affirmative action M/WBE
requirements?  No__ Yes_

17. A consent order with the NYS Department of Environmental Conservation or a federal, state or local
government enforcement determination involving a violation of federal or state environmental laws? 
No__ Yes_

18. Any bankruptcy proceeding? No__ Yes__
19. Any suspension or revocation of any business or professional license?  No__ Yes_
20. Any citations, notices, violation orders, pending administrative hearings or proceedings or

determinations for violation of hearings or proceedings or determinations for violation of:
a. Federal, state or local health laws, rules or regulations?   No__ Yes_
b. Federal, state or local environmental laws, rules and regulations?  No__ Yes_
c. Unemployment insurance or workers compensation coverage or claim requirements.   No__

Yes_
d. ERISA (Employee Retirement Income Security Act)  No__ Yes_
e. Federal, state or local human rights laws. No__ Yes_
f. Federal, state or local labor laws. No__ Yes__
g. Federal or state security laws.  No__ Yes_
h. Withdrawal or an agreement to withdraw a bid submitted to a public owner or a request by a

public owner to withdraw a bid?   No__ Yes_
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B. During the five year period preceding the submissions of this bid, has the bidder been named as a party in any
lawsuit in an action involving a claim for personal injury or wrongful death arising from performance of work
related to any project in which it has been engaged?  If the answer to this question is yes, list all such lawsuits,
the index number associated with said suit and the status of the lawsuit at the time of the submission of this
bid. No__ Yes_

C. During the five year period preceding the submission of this bid, has the bidder been the subject of
proceedings before the Department of Labor for alleged violations of the Labor Law as it relates to the
payment of prevailing wages and/or supplemental payment requirements?  If the answer to this question is
yes, please list each such instance of the commencement of a Department of Labor proceeding, for which
project such proceeding was commenced, and the status of the proceeding at the time of the submission of
this bid.  No__ Yes_

D. During the five year period preceding the bidder's submission of this bid, has the bidder been the subject of
proceedings involving allegations that it violated the Worker's Compensation Law including but not limited to
the failure to provide proof of worker's compensation or disability coverage and/or any lapses thereof.  If the
answer to this question is yes, list such instance of violation and the status of the claimed violation at the time
of disposition of this bid.  No__Yes __

E. Has the bidder, its officers, directors, owner and/or managerial employees been convicted of a crime or been
the subject of a criminal indictment during the five years preceding the submission of this bid?  If the answer
to this question is yes, list the name of the individual convicted or indicted the charge against the individual
and the date of submission of the charge.  No__Yes__

F. During the five year period preceding the bidder's submission of this bid, has the bidder been charged with
and/or found guilty of any violations of federal, state, or municipal environmental and/or health laws, codes,
rules and/or regulations.  If the answer to this question is yes, list the nature of the charge against the bidder,
the date of the charge, and the status of the charge at the time of the submission of this bid.  No__ Yes_

G. Has the bidder ever defaulted or had its surety called upon to complete any contract awarded within the past
five years.  If the answer to this question is yes, list the projects, the dates and the nature of the termination
(convenience, suspension, for cause).    No__ Yes_

H. Has any officer or partner of the bidder's organization ever defaulted or had its surety called upon to complete
any contract awarded within the past five years or been an officer or partner of some other organization that
has been terminated from a project by an owner?  If yes, state:       No__ Yes__

I. Name of Individual(s) ___________________________ Name of Organization(s) Reason(s)
_______________________________________________________________________________________
_________________________________________________________________

1.7 LICENSING
A. List jurisdictions and trade categories in which your organization is legally qualified to do business, and

indicate registration of license numbers, if applicable.
____________________________________________________________________________
____________________________________________________________________________

B. List jurisdictions in which your organization's partnership or trade name is filed:
____________________________________________________________________________
____________________________________________________________________________

C. Has any director, officer, owner or managerial employee had any professional license suspended or revoked? 
If the answer is yes, list the name of the individual, the professional license he/she formally had, whether the
license was revoked or suspended and the date of the revocation or suspension. No__ Yes__
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1.8 EXPERIENCE
A. List the categories of work  that your organization will perform with its own forces:

___________________________________________________________________________
____________________________________________________________________________

B. Claims and Suits.  (If the answer of any of the questions below is yes, please attach details.)
1. Have you or has any director, officer, owner or managerial employee ever failed to complete any work

awarded to them?  If yes, list the project(s) the date(s) and the reason(s) for the failure to complete.  
No__ Yes__

2. Are there any judgments, claims, arbitration proceedings or suits pending or outstanding against your
organization or its officers?   No__ Yes__

3. Has your organization filed any law suits or requested arbitration with regard to construction contracts
within the last five years?   No__ Yes__

4. Within the last five years, has any officer or principal of your organization ever been an officer or
principal of another organization when it failed to complete a construction contract?  (If the answer is
yes, please attach details.)   No__ Yes_

C. On a separate sheet, list all construction projects presently your organization has in progress or completed,
giving the name of project, owner, architect, contract amount, percent complete and scheduled completion
date.

D. State total worth of work in progress and under contract:
____________________________________________________________________________

E. On a separate sheet, list all projects, not listed above, that your organization has completed or in progress in
the past five years, giving the name of the project, owner, architect, contract amount, date of completion and
percentage of the cost of the work performed with your own forces.

F. State average annual amount of construction work performed during the past five years: ______________
______________________________________________________________

G. On a separate sheet, list the construction experience and present commitment of the key individuals of your
organization.

1.9 APPRENTICE PROGRAM
A. Has the Firm have in place apprenticeship agreements appropriate for the type and scope of work to be

performed, that have been registered with, and approved by, the Commissioner of the New York State
Department of Labor pursuant to the requirements found in Article 23 of the Labor Law.   No__ Yes_

1.10 REFERENCES
A. Trade reference: ______________________________________________________________
B. Bank references: ______________________________________________________________
C. Surety: ______________________________________________________________________

1. Name of present bonding company:  __________________________________________
2. Name and address of agent: _________________________________________________
3. Name or previous bonding company: __________________________________________

1.11 CERTIFICATION
A. The undersigned recognizes that this questionnaire is submitted for the purpose of  the Elmsford Union Free

School District  awarding a contract or approving a subcontract; acknowledges that the Elmsford Union Free
School District  may in its discretion, by means which it may choose, determine the truth and accuracy of all
statements made herein; acknowledge that intentional submission of false or misleading information may
constitute a felony under Penal Law §210.40 or a misdemeanor under Penal Law §210.35 or §210.45, and
may also be punishable by a fine of up to $10,000.00 or imprisonment of up to five years under 18 U.S.C.
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§1001; and states that the information submitted in this questionnaire any attached pages is true, accurate and
complete.
Dated at this day of ________________
Name of Organization: __________________________________________________________
By: _________________________________________Title_____________________________
being duly sworn deposes and says that the information provided herein is true and sufficiently complete so as
not to be misleading. Subscribed and sworn before me this day of:__________
Notary Public: _________________________________My Commission Expire: ________

1.12 See Project Information Form attached.

PROJECT NAME: __________________________________________________________________________
Company work was performed under: ______________________________________________________
Who was Co. Principal in charge: __________________________________________________________
Location: ______________________________________________________________________________
COST OF CONTRACT: _____________________ FINAL COST OF WORK: ________________
DESCRIPTION OF WORK: 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
OWNERS NAME:
_______________________________________________________________________________
OWNER CONTACT:  NAME _______________ PHONE__________ E.MAIL _________________
CM NAME( IF APPLICABLE):  ______________________________________________________
CM CONTACT: NAME ___________________ PHONE___________E.MAIL _________________
ARCHITECT FIRM: _______________________________________________________________
ARCHITECT CONTACT:  _________________ PHONE__________ E.MAIL__________________



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
QUALIFICATION OF BIDDERS

Fuller and D'Angelo, P.C.
Architects and Planners

00 4401-8

PROJECT NAME: __________________________________________________________________________
Company work was performed under: ______________________________________________________
Who was Co. Principal in charge: __________________________________________________________
Location: ______________________________________________________________________________
COST OF CONTRACT: _____________________ FINAL COST OF WORK: ________________
DESCRIPTION OF WORK: 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
OWNERS NAME:
_______________________________________________________________________________
OWNER CONTACT:  NAME _______________ PHONE__________ E.MAIL _________________
CM NAME( IF APPLICABLE):  ______________________________________________________
CM CONTACT: NAME ___________________ PHONE___________E.MAIL _________________
ARCHITECT FIRM: _______________________________________________________________
ARCHITECT CONTACT:  _________________ PHONE__________ E.MAIL__________________
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PROJECT NAME: __________________________________________________________________________
Company work was performed under: ______________________________________________________
Who was Co. Principal in charge: __________________________________________________________
Location: ______________________________________________________________________________
COST OF CONTRACT: _____________________ FINAL COST OF WORK: ________________
DESCRIPTION OF WORK: 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
OWNERS NAME:
_______________________________________________________________________________
OWNER CONTACT:  NAME _______________ PHONE__________ E.MAIL _________________
CM NAME( IF APPLICABLE):  ______________________________________________________
CM CONTACT: NAME ___________________ PHONE___________E.MAIL _________________
ARCHITECT FIRM: _______________________________________________________________
ARCHITECT CONTACT:  _________________ PHONE__________ E.MAIL__________________

END OF SECTION
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SECTION 00 4460
CERTIFICATION OF COMPLIANCE WITH THE IRAN DISINVESTMENT ACT

As a result of the Iran Divestment Act of 2012 (the “Act”), Chapter 1 of the 2012 Laws of New York, a new
provision was added to State Finance Law (SFL) § 165-a and New York General Municipal Law § 103-g,
both effective April 12, 2012.  Under the Act, the Commissioner of the Office of General Services (OGS) has
developed a list of “persons” who are engaged in “investment activities in Iran” (both are defined terms in the
law) (the “Prohibited Entities List").  Pursuant to SFL § 165-a(3)(b), the Prohibited Entities List is posted on
the OGS website.
By submitting a bid in response to this solicitation or by assuming the responsibility of a Contract awarded
hereunder, each Bidder/Contractor, any person signing on behalf of any Bidder/Contractor and any assignee
or subcontractor and, in the case of a joint bid, each party thereto, certifies, under penalty of perjury, that to
the best of its knowledge and belief, that each Bidder/Contractor and any subcontractor or assignee is not
identified on the Prohibited Entities List created pursuant to SFL § 165-a(3)(b) that is posted on the OGS
website.
Any Bidder/Contractor seeking to renew or extend a Contract or assume the responsibility of a Contract
awarded in response to this solicitation must certify at the time the Contract is renewed, extended or assigned
that it is not included on the Prohibited Entities List.
During the term of the Contract, should the School District receive information that a Bidder/Contractor is in
violation of the above-referenced certification, the School District will offer the person or entity an
opportunity to respond.  If the person or entity fails to demonstrate they have ceased engagement in the
investment, which is in violation of the Act within 90 days after the determination of such violation, then the
School District shall take such action as may be appropriate including, but not limited to, imposing sanctions,
seeking compliance, recovering damages or declaring the Bidder/Contractor in default. The School District
reserves the right to reject any bid or request for assignment for a Bidder/Contractor that appears on the
Prohibited Entities List prior to the award of a contract and to pursue a responsibility review with respect to
any Bidder/Contractor that is awarded a contract and subsequently appears on the Prohibited Entities List.
I, ___________________________________________, being duly sworn, deposes and says that he/she is
the ___________________________ of the  __________________________________ Corporation and that
neither the Bidder/ Contractor nor any proposed subcontractor is identified on the Prohibited Entities List.

_____________________________________________
SIGNED

SWORN to before me this
_______________ day of  _______________202___
Notary Public:  _________________________

END OF SECTION
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SECTION 00 4470
DECLARATION OF BIDDER'S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE WITH

THE IRAN DIVESTMENT ACT.
WITH THE IRAN DIVESTMENT ACT

Bidders shall complete this form if they cannot certify that the bidder /contractor or any proposed
subcontractor is not identified on the Prohibited Entities List.  The District reserves the right to undertake any
investigation into the information provided herein or to request additional information from the bidder.
Name of the Bidder: ______________________________________________________________
Address of Bidder:   ______________________________________________________________
Has bidder been involved in investment activities in Iran? ________________________________
Describe the type of activities including but not limited to the amounts and the nature of the investments (e.g.
banking, energy, real estate)
_______________________________________________________________________________________
_______________________________________________________________________________________
______________________________________________________________________________
If so, when did the first investment activity occur? ____________________________________________
Have the investment activities ended? _____________________________________________________
If so, what was the date of the last investment activity? ________________________________________
If not, have the investment activities increased or expanded since April 12, 2012? ___________________
Has the bidder adopted, publicized, or implemented a formal plan to cease the investment activities in Iran
and to refrain from engaging in any new investments in Iran? ___________________________________
If so, provide the date of the adoption of the plan by the bidder and proof of the adopted resolution, if any and
a copy of the formal plan. ____________________________________________________________
In detail, state the reasons why the bidder cannot provide the Certification of Compliance with the Iran
Divestment Act below (additional pages may be attached):
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
__________________________________________________________________
I, ____________________ being duly sworn, deposes and says that he/she is the ____________________ of
the __________________________________ Corporation and the foregoing is true and accurate.
_____________________________________________
SIGNED
SWORN to before me this
_______________ day of  _______________
202___
Notary Public:  _________________________
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BIDDERS SHALL COMPLETE THIS FORM IF THEY CANNOT CERTIFY THAT THE BIDDER
/CONTRACTOR OR ANY PROPOSED.
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SECTION 00 4476
INSURANCE CERTIFICATION

ARCHITEC'S PROJECT NO. # 24536.00 
NAME OF PROJECT: HVAC Upgrades.
Insurance Representative’s Acknowledgement:
We have reviewed the insurance requirements set forth in the bid and are capable of providing such insurance to

our insured in accordance with such requirements in the event the contract is awarded to our insured and
provided our insured pays the appropriate premium.

INSURANCE REPRESENTATIVE: _____________________________ Tele. #: ___________________
ADDRESS: _____________________________________________________________________________
Are you an agent for the companies providing the coverage?
Yes____________________No__________________________
DATE:_____________
_______________________________________________________________________________________
Signature Insurance Representative

Bidder’s Acknowledgement:
I acknowledge that I have received the insurance requirements of this bid and have considered the costs, if any, of

procuring the required insurance and will be able to supply the insurance required in accordance with the bid,
if it is awarded.  I understand that a certificate of insurance must be submitted with my contract and if it is
not, the Elmsford Union Free School District will reject my bid and award to the next lowest qualified bidder.

FIRM NAME: 

__________________________________________________ Tele.#_______________________________
ADDRESS: ____________________________________________________________________________

DATE: __________________________
_________________________________________________________________________________
Bidder’s Signature
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SECTION 00 4477
LABOR LAW 220-I CERTIFICATION FORM

By submission of this bid, the person signing on behalf of the bidder certifies, under penalty of perjury,
that: the bidder has registered with the New York State Department of Labor persuant to Section 220-i of
the Labor Law and that each of its sub-contractors to be used on the project has similarly registered and
has attached confirmation of said registration to its bid.

Bidder Name:____________________________________________________

Bidder Address:___________________________________________________

Print Name and Title:_______________________________________________

Signature:________________________________________________________

Date:____________________________________________________________

SWORN to before me this
_______________ day of  _______________202___
Notary Public:  _________________________

END OF SECTION
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SECTION 00 5200
FORM OF AGREEMENT

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 FORM OF AGREEMENT
A. AIA Document A101, Owner-Contractor Agreement Form - Stipulated Sum 2017 Edition, forms the basis of

Contract between the Owner and Contractor  A draft copy is attached.
1.3 RELATED REQUIREMENTS

A. Section 00 7200 - General Conditions.
PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)

END OF SECTION
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SECTION 00 6000
BONDS AND CERTIFICATES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 BID SECURITY:
A. A Bid Security will be required for this project.  Each individual bid shall be accompanied by a check upon a

duly authorized State, National Bank or Trust Company, duly certified in the sum equal to TEN (10%)
percent of the total amount of the bid, including alternates, or a Bid Bond in the amount of TEN (10%) of the
bid, including alternates, payable to the Elmsford Union Free School and shall be enclosed in an envelope
containing the bid; as a guarantee that the Bidder will, after the award is made to him, enter into a bona fide
contract with the Owner for the work, and furnish the bonds and proof of insurance policies that are required
in this specification section and Article 11 of the General Conditions.  The American Institute of Architects
Document A310, February 2010 edition entitled "Bid Bond" shall be the contract bid bond form for this
project.
1. Each bid bond must be issued by a Surety Company authorized to do business in the State of New

York and be A.M Best "Secured" rated or better.
2. Attorney-in-fact who execute said bonds on behalf of a surety must affix thereto a certified and

effectively dated copy of their Power of Appointment and Certification of an officer of the surety that
the Power of Attorney continues in effect.

B. If, for any reason, whatsoever, the Bidder fails to enter into a proper contract to execute and supplythe
required bonds, in a form acceptable to the Owner, as required by these specifications,and to provide proof
satisfactory to the Owner of the insurance required by Article 11 of the General Conditions,  the  amount of
the Bid Security retained by the  Owner shall be the larger amount of (a) the Bid Security or (b) the difference
between the amount specified in said bid and such larger amount for which the Owner may in good faith
contract with another party to perform the Work

C. All certified checks, except the check of the Bidder to whom a contract is awarded, will be returned to the
respective Bidders, as soon as the Letter of Award has been issued by the Owner.
1. The check of the Bidder, to whom a contract has been awarded, shall be retained until the contract has

been executed, all required bonds in a form satisfactory to the Owner have been submitted to the
Owner and proof of all required insurance in a form satisfactory to the Owner and the Owner’s insurer
have been submitted to with the Owner.

1.3 PERFORMANCE AND PAYMENT BOND:
A. The Contractor shall furnish bonds covering faithful performance of the Contract and payment of obligations

arising thereunder
B. A Performance and Payment Bond will be required for this project. The bond premiums will be paid for by

the Contractor.
C. The American Institute of Architects, AIA Document A312, 2010 edition, entitled “Performance Bond" and

AIA Document A312, 2010 edition, entitled "Payment Bond" and shall be the contract bond form for this
project. AIA Document A311 is not acceptable.

D. Each bond shall be a sum equal to One Hundred (100%) of the Contract Sum and shall be in a form
satisfactory to the Owner, and shall be underwritten by a surety company authorized to do business in the
State of New York and be AM Best Secured Rating of "A" or better  as to Policy Holder Ratings and "VII" or
better as to Financial Size Category Rating.  The amount of each bond shall be increased each time the
Contract Sum is increased through a Change Order or other Contract Modification.  All surety companies are
subject to the approval of the Owner and may be rejected by the Owner without cause.  Except as otherwise



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
BONDS AND CERTIFICATES

Fuller and D'Angelo, P.C.
Architects and Planners

00 6000-2

required by statute, the form and substance of such bonds shall be satisfactory to the Owner in the Owner’s
sole judgment

E. Every Bond under this paragraph must display the Surety's Bond Number.
F. Each bond must be accompanied by an original Power of Attorney, giving the name of attorney's in fact and

extent of bonding capacity, which is certified to still be in force and effect on the date of the bonds.
G. The Surety Company shall be obligated for the bonds for a two year period after substantial completion.
H. A rider including the following provisions shall be attached to each Bond or the following provisions shall be

incorporated into the modification section of each bond:
1. Surety hereby agrees that it consents to and waives notice of any addition, alteration, omission, change

or other modification of the Contract Documents.  Such addition, alteration, change, extension of time,
or other modification of the Contract Documents, or a forbearance on the part of either the Owner or
the Contractor to the other, shall not release the Surety of its obligations hereunder ad notice to the
Surety of such matters is hereby waived.

2. Surety further agrees that in event of any default by the Owner in the performance of the Owner's
obligations to the Contractor under the Contract, the Contractor or Surety shall cause written notice of 
such default (specifying said default in detail) to be given to the Owner and the Owner shall have
thirty (30) days from the time after receipt of such notice within which to cure such default, or such
additional reasonable period of time as may be required if the nature of such default is such that it
cannot be cured within thirty (30) days.  Such Notice of Default shall be sent by certified or registered
U.S. Mail, return receipt requested, first-class postage prepaid to Owner.

3. Surety agrees that it is obligated under the bonds to any successor, grantee or assignee of the Owner.
4. No meeting with the Contractor and/or Surety shall be a required as a condition precedent to

termination of the Contract or Contractor.  Any requirement for such a meeting shall be void and
unenforceable.  The exclusive method of termination of a Contract or Contractor is contained in the
Contract Documents.

I. The Contractor shall deliver the required bonds to the Owner prior to beginning construction activity at the
Project sites, but no later than 10 days after the date of the awarded contract.  No work shall be performed by
the Contractor until such bonds have been reviewed and approved by the Owner.

J. The Contractor shall keep the surety informed of the progress of the Work, and, where necessary, obtain the
surety’s consent to, or waiver of: (1) request for reduction or release of retention; (2) request for final
payment; and (3) any other material required by the surety.  The Owner and Architect shall be notified by the
Contractor, in writing, of all communications with the surety.

K. The Owner may, in the Owner’s sole discretion and without prior notice to the Contractor, inform the
Contractor’s surety of the progress of the Contractor’s work and obtain consents as necessary to protect the
Owner’s rights, interest, privileges and benefits under and pursuant to any bond issued in connection with the
Contractor’s Work.

L. If the surety on any bond furnished by the Contractor is declared a bankrupt or becomes insolvent or its right
to do business is terminated in any state where any part of the Project is located or it ceases to meet the
requirements of this Article, the Contractor shall within ten (10) days thereafter substitute another
Performance and Payment Bond and surety, both of which must be acceptable to the Owner.

M. Performance and payment bonds may be required from any Subcontractor whose subcontract exceeds One
Hundred Thousand Dollars ($100,000.00).  All such bonds shall be in the identical format of the Contractor’s
bonds.

N. Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment of
obligations arising under the contract, the Contractor shall promptly furnish a copy of the bonds and is
deemed to authorize the Owner, and Architect to furnish a copy of the bonds.

END OF SECTION
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SECTION 00 7200
GENERAL CONDITIONS

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1

Specification Sections, apply to this Section.
1.2 FORM OF GENERAL CONDITIONS

A. AIA Document A201, General Conditions of the Contract for Construction, 2017 Edition, attached, is the
General Conditions between the Owner and Contractor and has been revised. All deletions and additions have
been incorporated, and is hereby made a part of the specifications. All references to the General Conditions
within these specifications shall mean  "General Conditions of the Contract for Construction" the American
Institute of Architects, A.I.A., Document A201, 2017 Edition, as revised..

1.3 RELATED REQUIREMENTS
A. Section 00 5200 - Agreement Form
B. Section 01 4216 - Definitions.

END OF DOCUMENT
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SECTION 00 7400
SEXUAL HARASSMENT CERTIFICATION

SEXUAL HARASSMENT WRITTEN POLICY & TRAINING CERTIFICATION
I, _____________________________________, being duly sworn, deposes and says that I am
(Name of Individual Signing this Certification)
the _________________________ of the _____________________________________ _____
(Title/Position of Signer)                                 (Name of Bidder)
and that by submission of this bid, I certify on behalf of the above-named bidder, and in the case of a joint
bid each party thereto certifies as to its own organization, under penalty of perjury, that the above-named
bidder has and has implemented a written policy addressing sexual harassment prevention in the
workplace and provides annual sexual harassment prevention training to all of its employees. Such policy,
at a minimum, meets the requirements of Section 201-g of the New York State Labor Law.
______________________________
Signature
Sworn to before me this
_____day of ____________, 202__
_________________________
Notary Public

END OF SECTION
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SECTION 01 1000
SUMMARY OF CONTRACTS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to all Sections of the specifications.

1.2 PROJECT
A. Project Name: HVAC Upgrades Alice E. Grady Elementary School.
B. Owner's Name: Elmsford Union Free School District.
C. Architect's Name: Fuller and D'Angelo, P.C..
D. The Project consists of the HVAC Upgrades, at the Alice E. Grady Elementary School, 45 Cobb Lane,

Elmsford, NY 10523.
1.3 DEFINITIONS

A. Refer to General Conditions  and Section 01 4216 for Definitions.
1.4 CONTRACT DESCRIPTION

A. Contract Type: Multiple contracts are separate contracts, representing significant construction activities,
between Owner and separate contractors. Each contract is performed concurrently and coordinated closely
with construction activities performed on Project under other contracts.  Contracts for this Project include the
following:
1. General Construction Contract including asbestos abatement
2. Heating, Ventilating, Air-Conditioning  (HVAC) Contract 
3. Electrical  Contract 

B. The work of  each Contractor is identified in this Project Manual and on the Drawings.
C. Local custom and trade-union jurisdictional settlements do not control the scope of Work included in each

prime contract.  When a potential jurisdictional dispute or similar interruption of work is first identified or
threatened, the affected  contractor(s) shall promptly negotiate a reasonable settlement to avoid or minimize
the pending interruption and delays.

D. If it becomes necessary to refer to the Contract Documents to determine which prime Contract includes a
specific element of required work, begin by referring to the prime Contracts, themselves; then, if a
determination cannot be made from the prime Contracts, refer, in the following order, to the Supplementary
Conditions, if any, this section of the Specifications, followed by the other Division-l sections and finally with
the Drawings and other Sections of the Specifications.

E. If, after referring to the Contract Documents, it cannot be clearly determined which prime Contractor will
perform a specific item of required work, then, that item of work will be brought to the Architect's attention in
writing for determination. Refer to General Conditions § 1.2.4.1  for additional requirements.

F. Summary by References: Work of the prime contracts can be summarized by reference to the prime
contract(s), General Conditions, Instructions to Bidders , Specification sections, Drawings, Addenda , or
Modifications to Contract Documents issued subsequent to the initial printing of this Project Manual, and
including but not necessarily limited to printed material referenced by any of these. It is recognized that the
work of the prime Contracts is unavoidably affected or influenced by governing regulations, natural
phenomenon, including weather conditions, and other forces outside the contract documents.

1.5 RELATED REQUIREMENTS
A. Section 00 5200 - Agreement Form: Contract Sum.
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B. Section 00 7200 - General Conditions : Additional requirements for progress payments and Changes in the
Work.

C. Section 01 2000 - Price and Payment Procedures.
D. Section 01 2100 - Allowances.
E. Section 01 3553 - Site Safety and Security Procedures.
F. Section 01 5000 - Temporary Facilities and Controls.
G. Section 01 7000 - Execution.
H. Section 01 7900 - Demonstration and Training

1.6 JURISDICTIONAL DISPUTES
A. It is not the intention of these specifications to transgress the jurisdictional arrangements regarding the

division of work between the several trades. Should it appear, however, that these specifications imply that
other trades are to perform work which is claimed by any other trades, each Contractor  shall notify the
Architect of such fact when submitting his proposal, indicating the additional amount required to include the
Work in question in the Base Bid. In the event that no such notification is received prior to an acceptance of
the Contractor's Proposal, it will be construed that the specifications imply nothing which is unacceptable to
the various trades and no extra payments on this account will be granted to any Contractor during the progress
of the job.

B. Each Contractor shall only employ labor on the Project or in connection with its work capable of working
harmoniously will all trades, crafts and any other individuals associated with the capital improvement Work
to be performed. There shall be no strikes, picketing, work stoppages, slowdowns or other disruptive activity
at the Project for any reason by anyone employed or engaged by the Contractor to perform its portion of the
Work. There shall be no lockout at the Project by the Contractor. The Contractor shall be responsible for
providing the manpower required to proceed with the work under any circumstance. Should it become
necessary to create a separate entrance for a  Contractor involved in a labor dispute, all costs associated with
creating that entrance shall be borne by the Contractor involved in the dispute. Such costs shall include, but
not be limited to, signage, fencing, temporary roads and security personnel as deemed necessary by the
Owner for the safety of the occupants of the site.

C. If the Contractor has engaged the services of workers and/or subcontractor who are members of trade unions,
the Contractor shall make all necessary arrangements to reconcile, without delay, damage or cost to the
Owner and without recourse to the Owner, Owner’s Representative, Architect, and Consultants, any conflict
between its agreement with the Owner and any agreements or regulations of any kind at any time in force
among members or councils which regulate or distinguish what activities shall not be included in the work of
any particular trade.

D. Each Contractor shall ensure that its work continues uninterrupted during the labor dispute and will be liable
to the Owner for all damages suffered by the Owner occurring as a result of work stoppages, slowdowns,
disputes or strikes

1.7 DESCRIPTION OF ALTERATIONS WORK
A. Scope of removal work is shown on drawings.
B. Scope of alterations work is indicated on drawings.
C. HVAC:  Alter existing system and add new construction, keeping existing in operation.
D. Electrical Power and Lighting:  Alter existing system and add new construction, keeping existing in

operation.
1.8 OWNER OCCUPANCY

A. Elmsford Union Free School District  intends to continue to occupy  the existing building and site during the
entire construction period.
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B. Cooperate with Owner’s Representative and Architect to minimize conflict and to facilitate Elmsford Union
Free School District 's operations.

C. Schedule the Work to accommodate Owner's occupancy.
D. Refer to paragraph 1.13 Sequence Work.

1.9 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations:  Limited to work areas.
B. Arrange use of site and premises to allow:

1. Elmsford Union Free School District  occupancy.
2. Work by Others.
3. Work by Elmsford Union Free School District .
4. Use of site  by the public.

C. Provide access to and from site as required by law and by Elmsford Union Free School District :
1. Emergency Building Exits During Construction:  Keep all exits required by code open during

construction period; provide temporary exit signs if exit routes are temporarily altered.
2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Existing building spaces may not be used for storage unless approved by the Owner's Representative.
E. Contractors shall comply with Local Noise Ordinance. Work disrupting the community must be performed

with the following hours:
1. Monday thru Friday: 8 AM to 8 PM.
2. Weekends/ Holidays: 9 AM to 6 PM.

F. Construction deliveries shall not occur during the hours of 7:30 AM  and 9:00 AM  and 2:00 PM and 3:00
PM, when school buses are arriving or leaving the school grounds.

G. During the entire construction period the PrimeCcontractors shall have limited  use of the premises for
construction operations, including use of the site as indicated in schedule of work and work time included in
this section.
1. General: Limitations on site usage as well as specific requirements that impact utilization are indicated

on the drawings and/or by other Contract Documents. In addition to these limitations and
requirements, the Prime Contractors shall administer allocation of available space equitably among the
separate  Prime Contractors or subcontractors and other entities needing access and space, so as to
produce the best overall efficiency in performance of the total work of the project. The Contractor
shall schedule deliveries so as to minimize space and time requirements for storage of materials and
equipment on site.

2. Each Prime  Contractors shall limit their use of the premises to the work indicated, so as to allow for
Owner occupancy and use by the public during the period when the Owner occupies the building.

3. Prime  Contractors shall maintain clear and unobstructed paths of discharge from all existing exits.
4. Driveways and Entrances: Keep driveways and entrances serving the premises clear and available to

the Owner, Owner's Representative, Owner's employees, emergency vehicles, and public at all time. 
Do not use these areas for parking or storage of materials.

5. Lock automotive type vehicles such as passenger cars and trucks and other types of mechanized and
motorized construction equipment, when parked and unattended, to prevent unauthorized use. Do not
leave such vehicles or equipment unattended with the motor running or the ignition key in place.

H. Only materials and equipment, which are to be used directly in the Work, shall be brought to and stored on
the Project site by the Contractor.  After equipment is no longer required for the Work, it shall be promptly
removed from the Project site. Protection of construction materials and equipment stored at the project site
from weather, theft, damage and all other adversity is solely the responsibility of the Contractors.
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I. Do not unreasonably encumber the site with materials or equipment. Confine stockpiling of materials and
location of storage sheds to the areas designated by Owner's Representative.  If additional storage is necessary
obtain and pay for such storage off-site.

J. Each Contractor and any entity for which the Contractor is responsible shall not erect any sign on the Project
site without the prior written consent of the Owner's Representative which may be withheld in the sole
discretion of the Owner.

K. Contractor shall ensure that the work, at all times, is performed in a manner that affords full access, both
vehicular and pedestrian, to the site of the work and all adjacent areas. The work shall be performed, to the
fullest extent reasonably possible, in such a manner that public areas adjacent to the site of the work shall be
free from all debris, building materials and equipment likely to cause hazardous conditions.  Without
limitation of any other provision of the Contract Documents, each contractor shall use its best efforts to
minimize any interference with the occupancy or beneficial use of:
1. Any areas and buildings adjacent to the site of the work or;
2. The Building in the event of partial occupancy by the Owner.

L. Without prior approval of the Owner's Representative, each Contractor shall not permit any workers to use
any existing facilities at the Project site, including, without limitations, lavatories, toilets, entrances and
parking areas other than those designated by the Owner's Representative.  Without limitation of any other
provision of the Contract Documents, each Contractor shall use its best efforts to comply with the rules and
regulations promulgated by the Owner and Owner's Representative in connection with the use and occupancy
of the Project Site, and the Building, as amended from time to time.  Each Contractor shall immediately notify
the Owner's Representative in writing if during the performance of the Work, the Contractor finds compliance
with any portion of such rules and regulations to be impracticable, setting forth the problems of such
compliance and suggesting alternatives through which the same results intended by such portions of the rules
and regulations can be achieved.  The Owner's Representative may, in the Owner's Representative's sole
discretion, adopt such suggestions, develop new alternatives or require compliance with the existing
requirements of the rules and regulations.  Each Contractor shall also comply with all insurance requirements,
applicable to use, and occupancy of the Project Site and the Building.

M. Maintain the existing building in a safe and weathertight condition throughout the construction period. 
Repair damage caused by construction operations. Take all precautions necessary to protect the building and
its occupants during the construction period.  When work is scheduled after hours clean and remove all
temporary barriers and protection so that the building can be occupied the following day when normal
building occupancy will occur.

N. Keep public areas such as hallways, stairs, and elevator lobbies free from accumulation of waste material,
rubbish or construction debris.

O. Smoking, drinking of alcoholic beverages or open fires will not be permitted on the project site.
P. Utility Outages and Shutdown:

1. Limit disruptions, shut downs, switch overs, etc. of utility services to hours the building is unoccupied,
Saturdays, Sunday and/or holidays.

2. Do not disrupt or shut down life safety systems, including but not limited to fire alarm system,
electrical, data, and heatiing system, during building occepancy dates. Any disruptions shall be
scheuled with the owner for non-occupied days. Provide q minimum of 10 days notice to Owner's
Representative and authorities having jurisdiction.

3. Prevent accidental disruption of utility services to other facilities.
1.10 AVAILABILITY OF EXISTING BUILDING

A. The existing building work areas will be available to the Contractor(s) as follows:
1. Award of Contract thru June 27, 2025:

a. 3:30 pm thru 10:30 PM Monday thru Friday .
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2. June 28, 2025 through August 31, 2025:
a. 7:00 AM thru 4:30 PM Monday thru Friday

3. September 1, 2025 through Contract Completion
a. 3:30pm thru 10:30pm Monday thru Friday only when programs and school occupancy are not

disrupted and with the approval of the Owner.
b. 7:00am thru 4:30pm Monday thru Friday only when school is not in session and programs and

school occupancy are not disrupted, and with the approval of the Owner.
B. Construction operations shall be schedule after school hours, and coordinated with the Owner's

Representative.
C. Upon request by the Contractor, the building may be made available, at the discretion of the Owner's

Representative and at the Cost to the Contractor, during Weekend hours.  A request for use during these
off-regular hours must be made at least two (2) days before the use.  Such off-hours may include Saturdays,
and Holidays.
1. Weekend, Holiday and Night Work:

a. The contractor shall make no claim for delay for the inability of the Owner to make the site
available for off-hours work.  Should the Owner make the site available during these hours at
the contractor's request, the cost will be borne by the Contractor.

D. ALL CONTRACTORS SHALL BE REQUIRED TO PERFORM SCHEDULED WORK WITHIN THE
EXISTING BUILDING ONLY DURING THE TIME PERIODS INDICATED AND SHALL INCLUDE IN
THE BID ALL COSTS FOR LABOR, MATERIAL, ETC. INCLUDING PREMIUM TIME TO PERFORM
THE WORK, PER PHASE PER TIME PERIOD. ALL OCCUPIED SPACES SHALL BE LEFT IN A
CLEAN, OCCUPIABLE CONDITION READY FOR STUDENT USE WHEN CONTRACTORS LEAVE
THE WORK AREAS

1.11 COMPLETION OF WORK AFTER SCHEDULED COMPLETION DATE
A. Contractor(s) shall perform work only within these limitations and all manpower, equipment, etc., shall be

provided as required to complete the work as per schedule. In the event the contractor does not complete the
work as scheduled all work to be performed shall be performed after 4:30 PM when the building is
unoccupied and approved by the Owner's Representative. All costs shall be borne by the Contractor.

B. Each Contractor shall prepare a progress schedule in detail listing items of work, sections of building and the
time required for each.

C. Each Contractors shall provide necessary manpower, equipment, etc., as required to maintain schedule
developed within the time limitations as described above.

D. School Calendar is available on the Owner's web site. Calendar is subject to modifications for civil service
holidays, changes in education programs, snow days, etc.

1.12 WORK SEQUENCE
A. Start Date: Date stated in Letter of  Award of Contract:
B. Construct Work in phases during the construction period:

1. Phase 1:  Pre-Construction.
a. Tasks: Schedule of Values, Progress Schedule, Contracts, Bonds and Insurance, Field

verification of existing conditions, and Submittals
b. Start: Award of Contract
c. Completion Phase 1: July 11, 2025

2. Phase 2:  Classroom Construction Preparation .
a. Tasks: Unit Ventilator isolation valve installation, Casework Removal, Flooring abatement,

temporary fintube protection installation.
b. Start Date: July 7,  2025
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c. Completion: August 31, 2025
3. Phase 3:  Classroom and Corridor Construction Work.

a. Start:  July 7, 2025
b. Completion: April 7, 2026

4. Phase 4:  Star-up and Punch List .
a. Start: April 7, 2026
b. Completion: May 1,  2026

C. Coordinate construction schedule and operations with Owner's Representative.
D. Work done within classrooms shall be done after hours or when building is closed for school holidays.
E. All material hoisting and setting of roof mounted equipment shall be done when school is not occupied.

1.13 SPECIFICATION SECTIONS APPLICABLE TO ALL CONTRACTS
A. Unless otherwise noted, ALL Provisions of Division 00 and 01 listed below apply to all contracts.  Specific

items of work listed under individual contract descriptions constitute exceptions.
DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

00 0115 LIST OF DRAWING SHEETS
00 2113 BIDDING REQUIREMENTS
00 2115 RFI FORM
00 4401 QUALIFICATIONS OF BIDDERS
00 4460 CERTIFCATION OF COMPLIANCE WITH THE IRAN DISINVESTMENT ACT
00 4470 DECLARATION OF BIDDER'S INABILITY TO PROVIDE CERTIFICATION OF 

COMPLIANCE WITH THE IRAN DIVESTMENT ACT.
00 4476 INSURANCE CERTIFICATION
00 4477 LABOR LAW 220
00 5200 FORM OF AGREEMENT
00 6000 BONDS AND CERTIFICATES
00 7200 GENERAL CONDITIONS

1. 00 7400 SEXUAL HARASSMENT CERTIFICATION
DIVISION 01   -  GENERAL REQUIREMENTS

01 1000 SUMMARY OF CONTRACTS
01 2000 PRICE AND PAYMENT PROCEDURES
01 2005 PARTIAL RELEASE OF LIEN
01 2100 ALLOWANCES
01 2500 SUBSTITUTION PROCEDURES
01 3000 ADMINISTRATIVE REQUIREMENTS
01 3216 CONSTRUCTION PROGRESS SCHEDULE
01 3307 SED SPECIAL REQUIREMENTS
01 3554 PREVAILING WAGE RATES
01 4000 QUALITY REQUIREMENTS
01 4216 DEFINITIONS
01 5000 TEMPORARY FACILITIES AND CONTROLS
01 6000 PRODUCT REQUIREMENTS
01 7000 EXECUTION
01 7800 CLOSEOUT SUBMITTALS
01 7900 DEMONSTRATION AND TRAINING
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1.14 GENERAL CONSTRUCTION CONTRACT
In addition to the General Requirements, Division 1, included in this bid package the General
Construction Contractor Site -Contract No.1 shall provide for proper completion of all site work, ,
generally as indicated on drawings  T-1, G1, HM100, HM101, A10, A100, A101 and A103 and in
accordance with the terms and conditions described in the following specification sections::Provide all
work as specified in, but not limited to, the following sections::

DIVISION 02 - EXISTING CONDITIONS
02 0870 ASBESTOS ABATEMENT SUMMARY OF WORK

DIVISION 05 - METALS
05 7500 FORMED METAL PIPE ENCLOSURES

DIVISION 07 - THERMAL AND MOISTURE PROTECTION
07 8400 - FIRESTOPPING
07 9200 JOINT SEALANTS

DIVISION 09 - FINISHES
09 5100 ACOUSTICAL CEILINGS
09 6500 RESILIENT FLOORING
09 9000 PAINTING AND COATINGS

DIVISION 12 - FURNISHINGS
12 3200 MANUFACTURED PLASTIC LAMINATED CASEWORK
12 3600 SOLID SURFACING COUNTERTOPS

1.15 CONTRACT #2 - HVAC
A. In addition to the General Requirements, Division 1, included in this bid package the HVAC Work shall

provide for proper completion of all site work, , generally as indicated on drawings  T-1, G1, M001, MD100,
MD101, MD102, M100, M101, M102, M500, M501, M502, M503and  M700 and in accordance with the
terms and conditions described in the following specification sections::Provide all work as specified in, but
not limited to, the following sections::
DIVISION 07 - THERMAL AND MOISTURE PROTECTION

07 8400 FIRESTOPPING
DIVISION 23 - HVAC

23 0000 General Provisions - Mechanical
23 0500 Common Work Results HVAC
23 0513 Common Motor Requirements for HVAC Equipment
23 0516 Expansion Fittings and Loops for HVAC Piping
23 0517 Sleeves and Sleeve Seals for HVAC Piping
23 0519 Meters and Gauges for HVAC Piping
23 0523 General Duty Valves for HVAC Piping
23 0529 Hangers and Supports for HVAC Piping and Equipment
23 0548 Vibration and Seismic Controls for HVAC
23 0553 Identification for HVAC Piping and Equipment
23 0593 Testing, Adjusting, and Balancing for HVAC
23 0713 Duct Insulation
23 0719 HVAC Piping Insulation
23 0800 Commissioning of HVAC
23 0913 Instrumentation and Control Devices for HVAC
23 0923 Direct-Digital Control System for HVAC
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23 0993 Sequence of Operations for HVAC Controls
23 0995 BACnet Building Automation System
23 2113 Hydronic Piping
23 2114 Hydronic Specialties
23 2300 Refrigerant Piping
23 3100 HVAC Ducts and Casings
23 3300 Air Duct Accessories
23 3423 HVAC Power Ventilators
23 3600 Air Terminal Units
23 3700 Air Outlets and Inlets
23 7313 Roof Top Air Handling Units
23 8129 Variable Refrigerant Flow HVAC Systems

B. Special Notes: Contract #2 - HVAC CONTRACTOR
1. All existing ceiling removal / replacements necessary to install new HVAC Contract work will be by

the HVAC Contractor unless otherwise noted on the architectural drawings to be removed and
replaced by the General Construction contractor. Temporary supports for items to remain shall be by
the HVAC Contractor.

2. Disconnects, Motor starters, etc. supplied by HVAC Contractor shall be installed by Electrical
Contractor, unless noted otherwise.

3. HVAC Contractor shall firestop all penetrations of new piping, wiring and conduit through existing
walls.

4. HVAC Contractor shall provide any required 120v power to BMS controls panels provided under
thier contract.

1.16 CONTRACT  - ELECTRICAL CONTRACT
A. In addition to the General Requirements, Division 1, included in this bid package the ELECTRICAL Work

shall provide for proper completion of all site work, , generally as indicated on drawings  T-1, G1, E001,
ED100, ED101, ED102, E100, E101, E102, E500, E501, E502 and  E505 and in accordance with the terms
and conditions described in the following specification sections::Provide all work as specified in, but not
limited to, the following sections::
DIVISION 07 - THERMAL AND MOISTURE PROTECTION

07 8400 FIRESTOPPING
DIVISION 26 – ELECTRICAL

26 0000 General Provisions - Electrical Contractor
26 0500 Common Work Results Electrical
26 0501 Summary of Work Electrical
26 0505 Selective Demolition for Electrical
26 0519 Low-Voltage Electrical Power Conductors and Cables
26 0526 Grounding and Bonding for Electrical Systems
26 0529 Hangers and Supports for Electrical Systems
26 0533.13 Conduit for Electrical Systems
26 0533.16 Boxes for Electrical Systems
26 0553 Identification for Electrical Systems
26 0583 Wiring Connections
26 2416 Panelboards
26 2726 Wiring Devices
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26 2816.16 Enclosed Switches
DIVISION 28- ELECTRONIC SAFETY AND SECURITY

28 4600 Fire Detection and Alarm

B. Special notes: Contract #3 - ELECTRICAL CONTRACT
1. VFD's, disconnects, motor starters which are supplied by Mechanical Contractor will be installed by

Electrical Contractor unless noted otherwise.
2. All existing ceiling removal / replacement necessary to install new electrical work to be by Electrical

Contractor Contractor unless otherwise noted. Temporary supports for light fixtures, smoke detectors,
etc. to remain shall be by the Electrical Contractor.

3. Electrical Contractor shall firestop all penetrations of new wiring and conduit through existing walls.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Procedures for preparation and submittal of applications for progress payments.
B. Change procedures.
C. Procedures for preparation and submittal of application for payments.

1.3 RELATED REQUIREMENTS
A. Section 00 5200 - Form of Agreement:  Contract Sum, retainages, payment period.
B. Section 00 6000 - Bonds and Certificates.
C. Section 00 7200 - General Conditions: Additional requirements for progress payments, final payment,

changes in the Work.
D. Section 01 7800 - Closeout Submittals:  Closeout requirements, for additional requirements for Final Payment

and Project record documents.
1.4 SCHEDULE OF VALUES

A. Form to be used:  AIA G702/703 .
B. Electronic media printout including equivalent information will be considered in lieu of standard form

specified; submit draft to Fuller and D'Angelo, P.C. for approval.
C. Forms filled out by hand will not be accepted.
D. Submit Schedule of  Values in PDF Format within 10 days after date of Letter of Award.
E. Format:  Utilize the Table of Contents of the Project Manual. Identify each line item with number and title of

the specification Section.
1. Include in each line item, the amount of each of the following:

a. Provide a separate line item  for the following: (where applicable)
a) Payment and Performance Bond, OCP Insurance, Unit Cost Allowanace for each

allowance, Alternates, Change Orders, and Sub-Contractors.
b) Labor and materials, when payment is anticipated for material not installed
c) Submittals. (.10% Minimum of contract amount)
d) Meeting attendance. ($500/meeting Minimum two meeting per month.
e) As-built Drawings (0.15% Minimum of contract amount)
f) Punch List (0.25% Minimum of contract amount).
g) Closeout Documents (2% Minimum of contract amount)

F. Revise schedule to list approved Change Orders, with each Application For Payment.
G. For public school projects identify each application with the SED Project number and Fuller and D'Angelo's

Project number.
1.5 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit on 10th day of each month.(not more than one per month).
B. Form to be used:  Approved Schedule of Values Form.
C. For each item, provide a column for listing each of the following:
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1. Item Number.
2. Description of work.
3. Scheduled Value.
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.

D. Execute certification by signature of authorized officer.
E. 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.
F. List each authorized Change Order as a separate line item, listing Change Order number and dollar amount as

for an original item of Work.
G. Submit one (1) electronic "pencil copy",  in PDF format, of each Application for Payment to Fuller and

D'Angelo, P.C. and Owner's Representative for approval.
H. After Architect's approval of the "pencil copy" submit three hard copies of approved Application for Payment

to Fuller and D'Angelo, P.C.
I. Include the following with each application:

1. Transmittal letter as specified for submittals in Section 01 3000.
2. Construction progress schedule, revised and current as specified in Section 01 3216.
3. Partial Waivers of Mechanic's Lien:  With each Application for Payment, submit partial waivers of

mechanic's liens from contractor, subcontractors, sub-subcontractors, and suppliers for construction
period covered by the previous application.
a. Waiver Forms:  Submit waivers of lien on forms, provided by the Architect in Section 01 2005.

4. When an application shows completion of an item, submit final or full waivers.
5. Owner reserves the right to designate which entities involved in the Work must submit waivers.
6. Submit Final Application for Payment with or preceded by final waivers from every entity involved

with performance of the Work covered by the application who is lawfully entitled to a lien.
7. Certified Payrolls: All Applications for Payment must be accompanied with certified payrolls for all

Contract Work performed.  Each contractor and sub-contractor shall submit to the Owner within
thirty days after issuance of its first payroll, and every thirty days thereafter, a transcript of the
original payroll record subscribed and affirmed as true under penalties of perjury.  The Owners shall
be required to receive and maintain such payroll records. The original payrolls or transcripts shall be
preserved for three years from the completion of the Work on the awarded Project.
a. Submit certification that all personnel listed on certified payrolls  have successfully completed

an OSHA construction safety and health course of at least 10 hours prior to performing any
Work on the Project. Certification shall be within the last five (5) years.

J. Liens:  No Payment will be made when a lien is filed against Owner by Contractor or any subcontractor, or
supplier or other entities until such lien is removed, bonded or similar action acceptable to the Owner

K. Project record documents as specified in Section 01 7800 - Closeout Submittals, shall be available for review
by Fuller and D'Angelo, P.C. and Owner's Representative as a prerequisite for approval of payment.

L. Payment for stored materials (whether on-site but not installed, or stored in secured warehouse) will require a
bill of lading showing the exact value. In no case will more than 90% be approved if the item is not installed.
Insurance certificates will be provided specific to materials stored (for on-site or offsite items).
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M. When Fuller and D'Angelo, P.C. and Owner's Representative requires substantiating information, submit data
justifying dollar amounts in question.  Provide one copy of data with cover letter for each copy of submittal.
Show application number and date, and line item by number and description.

N. The Owner shall retain Five (5)  percent of the amount of each payment.
1.6 INITIAL APPLICATION FOR PAYMENT:

A. Administrative actions and submittals that must precede or coincide with submittal of first Application for
Payment include the following:
1. Executed contract.
2. Approved bonds.
3. Approved insurance certificates.
4. Names of full time project manager, on site superintendent, and foreman.
5. List of suppliers and fabricators: Refer to Section 01 1000 Summary of Contract(s)  .
6. Approved Schedule of Values.
7. Contractor's Construction Schedule (preliminary if not final).
8. Contractor's Submittal Schedule.
9. Products list.

1.7 APPLICATION FOR PAYMENT AT SUBSTANTIAL COMPLETION
A. Comply with Requirements of Section  01 7800 - Closeout Submittals.

1.8 MODIFICATION PROCEDURES
A. Refer to AIA 201 Article 7 of the General Conditions for additional requirements
B. Submit name of the individual authorized to receive change documents and who will be responsible for

informing others in Contractor's employ, subcontractors and other Prime Contractors whose work is affected
by any modifications or changes to the Contract Documents

C. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Owner's
Representative and Fuller and D'Angelo, P.C. will issue instructions directly to the Contractor.

D. For other required changes, Fuller and D'Angelo. will issue a document signed by Owner's Representative and
Fuller and D'Angelo 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.
3. Refer to General Conditions for additional information.

E. Owner's Representative and Fuller and D'Angelo may issue a document which includes a detailed description
of a proposed change with supplementary or revised Drawings and specifications, a change in Contract Time
for executing the change . The Contractor shall prepare and submit a fixed price quotation within ten (10)
days. The quotation shall include a complete itemization of the costs associated with performing the
additional work, including labor and materials.

F. Contractor may propose a change by submitting a request for change to Owner's Representative and Fuller
and D'Angelo, 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.  . The proposal shall include a
complete itemization of the costs associated with performing the additional work, including labor and
materials.

G. Computation of Change in Contract Amount:
1. Refer to AIA 201 Article 7.
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H. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of the Contract.
1. For change requested by Owner's Representative and Fuller and D'Angelo for work falling under a

fixed price contract, the amount will be based on Contractors's price quotation.
2. For change requested by the Contractor, the amount will be based on the Contractor 's request for a

Change Order as approved by Owner's Representative and Fuller and D'Angelo.
3. For pre-determined unit prices, unit costs, allowance and quantities, the amount will based on the fixed

unit costs or allowance.
4. For change ordered by Owner's Representative and Fuller and D'Angelo without a quotation from, the

amount will be determined by Owner's Representative and Fuller and D'Angelo based on the
Contractor's substantiation of costs as specified for Time and Material work.

I. Substantiation of Costs:  Provide full information required for evaluation.
1. On request, provide the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly documented.

3. For Time and Material work, submit itemized account and supporting data after completion of change,
within time limits indicated in the Conditions of the Contract.
a. If the Contractor is directed to perform work on a “Time and Material” basis he will notify the

Owner's Representative prior to starting and will present an itemized T&M sheet daily for
Owner's Representative signature at the end of the shift. No payments will be made for any
T&M work without daily signed worksheets.

J. Execution of Change Orders:  Fuller and D'Angelo will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

K. 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.

L. 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.

M. Promptly enter changes in Project Record Documents.
1.9 APPLICATIONS FOR PAYMENT WHEN BEHIND SCHEDULE

A. When the Project falls behind schedule the Contractor shall demonstrate the actions to be taken to put the
Project back on schedule.
1. Payments will not be approved until satisfactory evidence is presented to put the Project on schedule.

1.10 APPLICATION FOR PAYMENT AFTER SCHEDULED COMPLETION DATE
A. In the event the work is not completed by the schedule date, listed in Section 01 1000 - Summary of

Contracts, and in addition to the other remedies described, the Architect will not review progress payment
requisitions submitted after the construction completion date, and the District will not issue any progress
payments after that date, until all work is completed.
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1. Only one requisition for work performed, after the construction completion date, may be submitted,
and it may be submitted only when all work is complete and a Punch List inspection is conducted; said
requisition may be submitted when the work  is 100% complete, less 5% retainage.

1.11 APPLICATION FOR FINAL PAYMENT
A. Comply with Section 01 7800 - Closeout Submittals.
B. Prepare Application for Final Payment as specified for progress payments, identifying total adjusted Contract

Sum, previous payments, and sum remaining due.
C. Application for Final Payment will not be considered until the following have been accomplished:

1. All closeout procedures specified in Section 01 7800 - Closeout Submittals are submitted and
approved.

2. All "punch list" items have been completed.
D. It is understood by the Contractor that the maximum payment due to the Contractor prior to final payment

shall be Ninety-Five (95%) of the Contract amount  and the final Five (5%) will be due only after the above is
satisfied.

END OF SECTION
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SECTION 01 2005
PARTIAL RELEASE OF LIEN

CONTRACTOR/SUBCONTRACTOR/VENDOR’S LETTERHEAD
Name of Facility: Alice E. Grady Elementary School
Address: 45 Cobb Lane
Name of Owner: Elmsford Union Free School District 
Project: HVAC Upgrades
Name of the Contractor/Subcontractor/Vendor: ___________________________________________
Address: _________________________________________________________________________
Trade/Vendor:______________________________________________________________________
Application # _______________ Dated ______________________________.
We certify that we have completed _____________________% of our Contract.
Prior to this requisition we have received payment equal to  ________ % of of our contract amount.
The undersigned, upon receipt of the above requisition payment hereby releases and discharges the Owner of
and from any liability or obligation in any way related to or arising out of this project up to and including the
date of this document.
The undersigned further covenants and agrees that it shall not in any way claim or file a mechanic's or other
lien against the premises of the above designated project, or any part thereof, or against any fund applicable
thereto for any of the work, labor, materials heretofore furnished by it in connection with the improvement of
said premises.
The undersigned further warrants that, in order to induce the Owner to release this partial payment, they have
paid all claims for labor, material, .insurance, taxes, equipment, etc., employed in the prosecution of the work
above, to date of this requisition.
The undersigned hereby releases and agrees to hold the Owner harmless from any and all claims in
connection with the furnishing of such labor and materials, etc., for the construction of the aforementioned
project.
The undersigned further guarantees that all portions of the work furnished .and/or provided by them are in
accordance with the contract and that the terms of the contract with respect to these guarantees will hold for
the period specified in said contract.
IN WITNESS WHEREOF, we have executed under seal this release on the above date and to be legally
bound hereby:
WITNESS: ____________________________FIRM: _______________________________
BY: _____________________________________________________________________________
________________________________________________________________________________
State of New York,  County of ____________ subscribed and sworn to before me this ____ day of ______
202____
Notary public
My commission expires ______

END OF SECTION
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SECTION 01 2100
ALLOWANCES

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 SECTION INCLUDES
A. This Section includes administrative and procedural requirements governing allowances.
B. Allowances have been established where quantities cannot be determined prior to construction and to defer

actual quantities or selection of materials until additional information is available.
C. Total allowances shall be included in the base bid proposal. The final contract sum will be adjusted by

Change Order. The following allowances include:
1. Cash allowances.

1.3 RELATED REQUIREMENTS
A. Section 01 2000 - Price and Payment Procedures: Additional payment and modification procedures.

1.4 PAYMENTS FOR ALLOWANCES
A. Allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and all

required taxes, less applicable trade discounts.
B. Cash Allowance: Contractor's costs for products, delivery, installation, labor, insurance, payroll, taxes,

bonding, equipment rental, overhead and profit will be included in Change Orders authorizing expenditure of
funds from the Cash Allowance and shall be determined in accordance with Article 7 of the General
Conditions.
1. Cost of product to Contractor or subcontractor, less applicable trade discounts , less applicable taxes.
2. At closeout of Contract, funds remaining in any Allowance will be credited to Owner by Change

Order.
3. Cash Allowance is listed on the Bid Form.

1.5 ALLOWANCE RESPONSIBILITY
A. Cash Allowances:

1. Owner's Representative and Architect Responsibilities:
a. Consult with Owner's Representative, Architect, and Contractor, for consideration and

selection of products, suppliers, and installers.
b. Select products in consultation with Elmsford Union Free School District  and transmit

decision to Contractor.
c. Prepare Change Order.

2. Contractor Responsibilities: (To be included in the Contract Sum but not in the allowances.) 
a. Assist Owner's Representative and Architect in selection of products, suppliers, and installers.
b. Obtain proposals from suppliers and installers and offer recommendations.
c. On notification of which products have been selected, execute purchase agreement with

designated supplier and installer.
d. Arrange for and process shop drawings, product data, and samples. Arrange for delivery.
e. Promptly inspect products upon delivery for completeness, damage, and defects.  Submit

claims for transportation damage.
1.6 ALLOWANCES SCHEDULE

A. CONTRACT GENERAL WORK CONTRACTOR
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1. ALLOWANCES
a. Cash Allowance General Construction Contract : Include a Cash Allowance for use according

to the Owner's instructions.
Five Thousand ______________________________________ ($5,000.00) DOLLARS

B. CONTRACT #2 - HVAC CONTRACTOR
1. ALLOWANCES

a. Cash Allowance [HVAC Contractor]: Include an allowance for use according to the Owner's
instructions.
[Fifteen Thousand ]___________________________________ ([$15,000.00]) DOLLARS

C. CONTRACT #3 - ELECTRICAL CONTRACTOR
1. ALLOWANCES

a. Cash Allowance CA-E1: Include a allowance for use according to the Owner's instructions.
Five Thousand _________________________________________( $5,000.00) DOLLARS

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2500
SUBSTITUTION PROCEDURES

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Procedural requirements for proposed substitutions.

1.3 RELATED REQUIREMENTS
A. Section 00 2113 - Bidding Requirements:  Restrictions on timing of substitution requests.
B. Section 01 2100 - Allowances, for cash allowances affecting this section.
C. Section 01 3000 - Administrative Requirements:  Submittal procedures, coordination.
D. Section 01 6000 - Product Requirements:  Fundamental product requirements, product options, delivery,

storage, and handling and restrictions on timing of substitution requests.
E. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions:  Restrictions on  emissions of

indoor substitute products.
1.4 DEFINITIONS

A. Refer to General Conditions and Section 01 4216 - Definitions for additional definitions.
B. 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.
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.

C. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from
previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and
terms of similar intent.

D. Named Products:  Items identified by manufacturer's product name, including make or model number or other
designation, shown or listed in manufacturer's published product literature, that is current as of date of the
Contract Documents.

E. New Products:  Items that have not previously been incorporated into another project or facility, except that
products consisting of recycled-content materials are allowed, unless explicitly stated otherwise.  Products
salvaged or recycled from other projects are not considered new products.

F. Comparable Product:  Product that is demonstrated and approved through submittal process, or where
indicated as a product substitution, to have the indicated qualities related to type, function, dimension,
in-service performance, physical properties, appearance, and other characteristics that equal or exceed those
of specified product.

G. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required or
specified by the Contract Documents and proposed by Contractor.

H. Basis-of-Design Or Equal Product Specification:  Where a specific manufacturer's product is named and
accompanied by the words "basis of design," or "or equal", including make or model number or other
designation, to establish the significant qualities related to type, function, dimension, in-service performance,
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physical properties, appearance, and other characteristics for purposes of evaluating comparable products of
other named manufacturers shall be submitted as substitutions.

I. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a particular
product and specifically endorsed by manufacturer to Owner.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 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 Elmsford Union Free School District .
5. Waives claims for additional costs or time extension that may subsequently become apparent.
6. Agrees to reimburse Architect for review or redesign services associated with re-approval by

authorities.
7. Agrees to provide statement indicating why specified material or product cannot be provided.
8. Agrees to provide coordination information, including a list of changes or modifications needed to

other parts of the Work and to construction performed by Owner and separate contractors, that will be
necessary to accommodate proposed substitution.

9. Agrees to provide detailed comparison of significant qualities of proposed substitution with those of
the Work specified.  Significant qualities may include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

10. Can provide samples.
11. Agrees to provide list of similar installations for completed projects with project names and addresses

and names and addresses of architects and owners.
12. Agrees to provide material test reports from a qualified testing agency indicating and interpreting test

results for compliance with requirements indicated.
13. Has research/evaluation reports evidencing compliance with building code in effect for Project, from a

model code organization acceptable to authorities having jurisdiction.
14. Has detailed comparison of Contractor's Construction Schedule using proposed substitution with

products specified for the Work, including effect on the overall Contract Time.  If specified product or
method of construction cannot be provided within the Contract Time, include letter from
manufacturer, on manufacturer's letterhead, stating lack of availability or delays in delivery.

15. Has cost information, including a proposal of change, if any, in the Contract Sum.
16. Contractor's certifies that proposed substitution complies with requirements in the Contract Documents

and is appropriate for applications indicated.
17. Waives rights to additional payment or time that may subsequently become necessary because of

failure of proposed substitution to produce indicated results.
B. 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.

C. Content:  Include information necessary for tracking the status of each Substitution Request, and information
necessary to provide an actionable response.



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
SUBSTITUTION PROCEDURES

01 2500-3

Fuller and D'Angelo, P.C.
Architects and Planners

1. Contractor's Substitution Request documentation must include the following:
a. Project Information:

a) Official project name and number, and any additional required identifiers established in
Contract Documents.

b. Substitution Request Information:
a) Discrete and consecutive Substitution Request number, and descriptive subject/title.
b) Indication of whether the substitution is for cause or convenience.
c) Issue date.
d) Reference to particular Contract Document(s) specification section number, title, and

article/paragraph(s).
e) Description of Substitution.
f) Reason why the specified item cannot be provided.
g) Differences between proposed substitution and specified item.
h) Description of how proposed substitution affects other parts of the Work.

c. Attached Comparative Data:  Provide point-by-point, side-by-side comparison addressing
essential attributes specified, as appropriate and relevant for the item:
a) Physical characteristics.
b) In-service performance.
c) Expected durability.
d) Visual effect.
e) Sustainable design features.
f) Warranties.
g) Other salient features and requirements.
h) Include, as appropriate or requested, the following types of documentation:

(a) Product Data:
(b) Samples: Provide full size actual sample of item proposed for substitution.

Sample shall be provided, without exception, even if the originally specified
item did not require a sample.

(c) Certificates, test, reports or similar qualification data.
(d) Drawings, when required to show impact on adjacent construction elements.

d. Impact of Substitution:
a) Savings to Elmsford Union Free School District  for accepting substitution.
b) Change to Contract Time due to accepting substitution.

D. Limit each request to a single proposed substitution item.
1. Submit an electronic PDF format document, combining the request form with supporting data into

single document.
2. Deliver sample to Architect.

3.2 SUBSTITUTION PROCEDURES AFTER AWARD OF CONTRACT
A. Submittal Form:

1. Submit substitution requests by completing the form attached to this section.  See this section for
additional information and instructions.  Use only this form; other forms of submission are
unacceptable.

B. Architect will consider requests for substitutions only within 30 days after date of Letter of Award.
C. 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 and Consultant, in order to stay on
approved project schedule.
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D. 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 approval by Architect and Consultant,
in order to stay on approved Project schedule.
1. In addition to meeting general documentation requirements, document how the requested substitution

benefits the Elmsford Union Free School District  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 Prime Contractors and subcontractors.

3. Bear the costs engendered by proposed substitution of:
a. Elmsford Union Free School District 's compensation to the Architect and Consultant for any

required redesign, time spent processing and evaluating the request.
b. Other construction by Elmsford Union Free School District .
c. Other unanticipated Project considerations.

E. Substitutions will not be considered under one or more of the following circumstances:
1. During the bidding phase.
2. When they are indicated or implied on shop drawing or product data submittals, without having

received prior approval.
3. Without a separate written request.
4. When acceptance will require revisions to Contract Documents.

3.3 RESOLUTION
A. Architect and Consultant 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.
3.4 ACCEPTANCE

A. Accepted substitutions change the work of the Project.  They will be documented and incorporated into  the
Work of the project by Change Order, Construction Change Directive, Architectural Supplementary
Instructions, or similar instruments provided for in the Conditions of the Contract.

3.5 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. Include completed Substitution Request Forms as part of the Project record.  Include both approved and

rejected Requests.
3.6 ATTACHMENTS

A. The Substitution Request Form (During Construction) required to be used on the Project is included
following this section.
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SUBSTITUTION REQUEST FORM
SUBSTITUTION REQUEST No. ______

(After the Bidding Phase)
Project: HVAC Upgrades
Substitution Request Number:  ______
From: ___________________________________________________________________________
Date: ___________________
A/E Project Number: 24536.00 
Contract For: ______________________________________________________________________
Specification Title: __________________Description: _____________________________________
Section:______________ Page:_________  Article/Paragraph:  _______________________________
Proposed Substitution:

Manufacturer:  ____________________ Address: _________________   Phone:____________
Trade Name______________________________Model no.: ___________________________
Installer:________________________ Address:  _____________________ Phone: _________
History: ______New product  ___2-5 years old ____  5-10 yrs old ____ More than 10 years old
Differences between proposed substitution and specified product:
___________________________________________________________________________
Point-by-point comparative data attached - REQUIRED
Reason for not providing specified item: __________________________________________
___________________________________________________________________________

Similar Installation:
Project: __________________________________ Architect: __________________________
Address:__________________________________ Owner: ____________________________
_______________________________________________Date Installed: _________________

Proposed substitution affects other parts of Work: ____ No ____Yes; explain ____________________
__________________________________________________________________________________
Savings to Owner for accepting substitution: ________________________________ ($                   )
Proposed substitution changes Contract Time: ____  No  ____ Yes  Add _______Deduct _____days.
Supporting Data Attached: ____   Drawings ____  Product Data ____ Samples _____ Tests  Reports
The Undersigned certifies:

Proposed substitution has been fully investigated and determined to be equal or superior in all respects
to specified product.
Same warranty will be furnished for proposed substitution as for specified product.
Same maintenance service and source of replacement parts, as applicable, is available.
Proposed substitution will have no adverse effect on other trades and will not affect or delay progress
schedule.
Cost data as stated above is complete.  Claims for additional costs related to accepted substitution
which may subsequently become apparent are to be waived.
Proposed substitution does not affect dimensions and functional clearances.
Payment will be made for changes to building design, including A/E design, detailing, and
construction costs caused by the substitution.
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Coordination, installation, and changes in the Work as necessary for accepted substitution will be
complete in all respects.

Submitted by: ________________________________________________________________________
Signed by: ___________________________________________________________________________
Firm: _______________________________________________________________________________
Address: ____________________________________________________________________________
Telephone: __________________________________________________________________________
Attachments:
A/E's REVIEW AND ACTION
____ Substitution approved - Make submittals in accordance with Specification Section 01330
____ Substitution approved as noted - Make submittals in accordance with Specification Section 01330.
____ Substitution rejected - Use specified materials.
____ Substitution Request received too late - Use specified materials.
_____________________________________________________________Date:________
Additional Comments: __  Contractor __  Subcontractor __  Supplier __  Manufacturer __  A/E
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________

END OF SECTION
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SECTION 01 3000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 SECTION INCLUDES
A. General administrative requirements.
B. Preconstruction meeting.
C. Progress meetings.
D. Contractor's daily reports.
E. Submittals for review and information.
F. Number of copies of submittals.
G. Requests for Interpretation (RFI) procedures.
H. Submittal procedures.
I. Submittal Cover Sheet.

1.3 RELATED REQUIREMENTS
A. Section 00 2115 - RFI Form.
B. Section 00 7200 - General Conditions:  Refer to General Condition Article §8.4 for additional liquidated

damages requirements.
C. Section 01 1000 - Summary of Contracts: Sequence of Work, occupancy, .
D. Section 01 2000 - Price and Payment Procedures
E. Section 01 3216 - Construction Progress Schedule:  Form, content, and administration of schedules.
F. Section 01 5000 - Temporary Facilities and Controls
G. Section 01 3553 - Site Safety and Security Procedures
H. Section 01 7000 - Execution:  Additional coordination requirements.
I. Section 01 7800 - Closeout Submittals.

1.4 PROJECT COORDINATION
A. Owner's Representative: James Frees - Director of Facilities.
B. Each Contractor shall:

1. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures
with other construction activities to avoid conflicts and assure orderly progress of the Work. Such
administrative activities include, but are not limited to, the following:
a. Preparation of schedules.
b. Installation and removal of temporary facilities.
c. Processing of submittals and photocopying/delivery to affected contractors.
d. Progress meetings.
e. Project closeout activities.

2. Conservation:  Coordinate construction operations to assure that operations are carried out with
consideration given to conservation of energy, water, and materials. Salvage materials and equipment
involved in performance of, but not actually incorporated in, the Work.
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3. Inspection of Conditions: Require the Installer of each major component to inspect both the substrate
and conditions under which Work is to be performed. Do not proceed until unsatisfactory conditions
have been corrected in an acceptable manner. Coordinate temporary enclosures with required
inspections and tests to minimize the necessity of uncovering completed construction for that purpose.

4. Coordination: Each contractor shall coordinate its construction operations with those of other
Contractors  and entities to ensure efficient and orderly installation of each part of the Work.  Each
contractor shall coordinate its operations with operations, included in different Sections that depend
on each other for proper installation, connection, and operation.
a. Coordinate installation of different components with other contractors and/or subcontractors to

ensure maximum accessibility for required maintenance, service, and repair
C. Each Contractor shall cooperate with the Owner's Representative in allocation of mobilization areas of site,

access, traffic, parking facilities, field offices, and sheds.
1. During construction, coordinate use of site and facilities through the Owner's Representative .

D. Comply with Owner's Representative procedures for intra-Project communications; submittals, reports and
records, schedules, coordination drawings, and recommendations; and resolution of ambiguities and conflicts.

E. Comply with instructions of the Owner's Representative for use of temporary utilities and construction
facilities.  Responsibility for providing temporary utilities and construction facilities is identified in Section
01 1000 - Summary of Contracts and 01 5000 - Temporary Facilities and Controls.

F. Coordinate field engineering and layout work under instructions of the Owner's Representative.
G. Make the following types of submittals to Fuller and D'Angelo, P.C.:

1. Requests for Interpretation.
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Correction Punch List and Final Correction Punch List for Substantial Completion.
10. Closeout submittals.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 PRECONSTRUCTION MEETING

A. Owner's Representative and Architect will schedule a meeting after Notice of Award.
B. Attendance Required:

1. Elmsford Union Free School District .
2. Fuller and D'Angelo, P.C.
3. Consultants.
4. All Contractors.
5. Contractor's Field Superintendent.

C. Agenda:
1. Execution of Elmsford Union Free School District Contractor Agreement.
2. Submission of executed Bonds and Insurance certificates.
3. Distribution of Contract Documents.
4. Submission of schedule of values, progress schedule, and list of subcontractors/suppliers.
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5. Submission of initial Submittal schedule.
6. Submission of DOL Award of Contract form (PW-39).
7. Designation of personnel representing the parties to Contract.
8. Procedures and processing of field decisions, submittals, substitutions, applications for payments,

change orders, and contract closeout procedures.
9. Review construction scheduling.
10. Use of premises by Owner and Owner’s representative  and Prime Contractors.
11. Elmsford Union Free School District 's requirements and partial occupancy prior to completion.
12. Construction facilities and controls provided by Elmsford Union Free School District .
13. Temporary utilities provided by Elmsford Union Free School District .
14. Survey existing facilities prior to starting construction.
15. Security and housekeeping procedures.
16. Procedures for maintaining record documents.

D. Architect will record minutes and distribute copies within five days after meeting to all participants.
Contactor shall distribute to all entities of the Contractor affected by decisions made.

3.2 PROGRESS MEETINGS
A. Fuller and D'Angelo, P.C.will make arrangements for meetings, prepare agenda with copies for participants,

preside at meetings.
B. Attendance Required:

1. Contractor(s).
2. Elmsford Union Free School District .
3. Fuller and D'Angelo, P.C.
4. Contractor's superintendent.
5. Major Subcontractors.
6. Suppliers as appropriate to agenda topics for each meeting.
7. Consultants.

C. Attendees:  In addition to representatives of the Owner and Architect/Engineer, each Prime Contractor shall
be represented at these meetings.
1. Attendance is mandatory at each meeting and a penalty sum of $500.00 per missed meeting will be

assessed to each  Prime Contractor not attending without prior written authorization from the Owner’s
Representative   Subcontractors, suppliers, or other entities will be invited at the discretion of the
Owner’s representative  and Architect. All participants at the conference shall be familiar with the
Project and authorized to conclude matters relating to the Work

2. All participants at the conference shall be familiar with the Project and authorized to conclude matters
relating to the Work.

D. 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 delivery schedules.
7. Review construction safety programs.
8. Review exiting and separation of construction
9. Maintenance of progress schedule.
10. Corrective measures to regain projected schedules.
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11. Planned progress during succeeding work period.
12. Maintenance of quality and work standards.
13. Effect of proposed changes on progress schedule and coordination.
14. Other business relating to work.

E. Architect will record minutes and distribute copies within five days after meeting to all participants.
Contactor shall distribute to all  entities of the Contractor affected by decisions made.

3.3 WEEKLY COORDINATION MEETINGS
A. Each Contractor shall schedule and hold weekly general project coordination meetings with the Owner's

Representative, to review the work schedule for the week in order to insure the planned work does not
conflict with facility operations.

3.4 CONSTRUCTION PROGRESS SCHEDULE - See Section 01 3216
3.5 DAILY CONSTRUCTION REPORTS

A. Include only factual information.  Do not include personal remarks or opinions regarding operations and/or
personnel.

B. Transmit reports electronically to Owner's Representative and Architect at weekly intervals.
1. Submit in format acceptable to Architect.

C. Each Contractor shall prepare a daily construction report recording the following information concerning
events at Project site and Project progress:
1. Date.
2. High and low temperatures, and general weather conditions.
3. List of subcontractors at Project site.
4. Major equipment at Project site.
5. Material deliveries.
6. Safety, environmental, or industrial relations incidents.
7. Meetings and significant decisions.
8. Stoppages, delays, shortages, and losses.  Include comparison between scheduled work activities (in

Contractor's most recently updated and published schedule) and actual activities.  Explain differences,
if any.  Note days or periods when no work was in progress and explain the reasons why.

9. Testing and/or inspections performed.
10. Signature of Contractor's authorized representative.

3.6 REQUESTS FOR INTERPRETATION (RFI)
A. Definition:  A request seeking one of the following:

1. An interpretation, amplification, or clarification of some requirement of the Contract Documents
arising from inability to determine from them the exact material, process, or system to be installed; or
when the elements of construction are required to occupy the same space (interference); or when an
item of work is described differently at more than one place in the Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.
B. Whenever possible, request clarifications at the next appropriate Project progress meeting, with response

entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.
C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of Contract Documents.

 Failure to submit a RFI in a timely manner is not a legitimate cause for claiming additional costs or delays in
execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or materials
suppliers.
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b. Do not forward requests which solely require internal coordination between subcontractors.
2. Prepare using an electronic version of the form in Section 00 2115 - RFI Form.
3. Combine RFI and its attachments into a single electronic file in PDF format.

D. Reason for the RFI:  Prior to initiation of a RFI, carefully study all Contract Documents to confirm that
information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine from Contract

Documents information requiring interpretation.
2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following:

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section -01 2500 - Substitution Procedures)
c. Changes that entail change in Contract Time and Contract Sum (comply with provisions of the

Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings and

Specifications (comply with provisions of the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in compliance with requirements of this section, and/or

missing key information required to render an actionable response.  They will be returned without a
response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably inferable
from, Contract Documents, with no additional input required to clarify the question.  They will be
returned without a response, with an explanatory notation.
a. The Elmsford Union Free School District  reserves the right to assess the Contractor for the

costs (on time-and-materials basis) incurred by the Fuller and D'Angelo, P.C., and any of its
consultants, due to processing of frivolous RFIs.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and information necessary to
provide an actionable response.

F. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the Project.
G. Review Time:  Fuller and D'Angelo, P.C.will respond and return RFIs to Contractor within seven calendar

days of receipt.  For the purpose of establishing the start of the mandated response period, RFIs received after
12:00 noon will be considered as having been received on the following regular working day.

H. Responses:  Content of answered RFIs will not constitute in any manner a directive or authorization to
perform extra work or delay the Project.  If in Contractor's belief it is likely to lead to a change to Contract
Sum or Contract Time, promptly issue a notice to this effect, and follow up with an appropriate Change Order
request to Elmsford Union Free School District .
1. Response may include a request for additional information, in which case the original RFI will be

deemed as having been answered, and an amended one is to be issued forthwith.  Identify the amended
RFI with an R suffix to the original number.

2. Upon receipt of a response, promptly review and distribute it to all affected parties, and update the
RFI Log.

3. Notify Fuller and D'Angelo, P.C. within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified above.

3.7 SUBMITTAL SCHEDULE
A. Submit to Architect for review a schedule for submittals in tabular format.

1. Shop Drawing Submittal Log  no later than five (5) days after award of contract.
2. Submit at the same time as the preliminary schedule.
3. Coordinate with Contractor's construction schedule and schedule of values.
4. Format schedule to allow tracking of status of submittals throughout duration of construction.
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3.8 SUBMITTALS FOR REVIEW
A. All submittals are the product and the property of the Contractor. The Owner's Representative , Architect, or

Consultants shall not be responsible for the Contractor's construction means, methods or techniques: safety
precautions or programs; Acts or omissions; or failure to carry out the Work in accordance to the contract
documents

B. All Shop Drawing Submittals shall be submitted no later than twenty (20) days after the commencement date
stated in the Letter of Award of Contract.  If Contractor fails to submit all Shop Drawing Submittals by the
20th day no further payments will be made to the Contractor  until all submittals are made.

C. 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.
5. Templates.
6. Design mix formulas.
7. Standard wiring diagrams.

D. Submit to Architect for review for the limited purpose of checking for conformance with information given
and the design concept expressed in the Contract Documents.

E. Samples will be reviewed only for aesthetic, color, or finish selection and for record documents purposes
described in Section 01 7800 - Closeout Submittals.

F. After review, provide copies and distribute in accordance with Submittal Procedures article below .
G. The Architect shall review and approve or take other appropriate action on the Contractor submittals, such as

shop drawings, product data, samples and other data, which the Contractor is required to submit, but only for
the limited purpose of checking for conformance with the design concept and the information shown in the
Construction Documents. This review shall not include review of the accuracy or completeness of details,
such as quantities, dimensions, weights or gauges, fabrication processes, construction means or methods,
coordination of the Work with other trades or construction safety precautions, all of which are the sole
responsibility of the Contractor. The Architect's review shall be conducted with reasonable promptness while
allowing sufficient time in the Architect's judgment to permit adequate review. Review of a specific item shall
not indicate that the Architect has reviewed the entire assembly of which the item is a component. The
Architect shall not be responsible for any deviations from the Construction Documents not brought to
the attention of the Architect, in writing, by the Contractor. The Architect shall not be required to review
partial submissions or those for which submissions of correlated items have not been received.

H. Marking or comments on shop drawings shall not be construed as relieving the Contractor from compliance
with the contract plans and specifications, nor departure therefrom. The Contractor remains responsible for
details and accuracy for conforming and correlating all quantities, verifying all dimensions, for selecting
fabrication processes, for techniques of assembly and for performing their work satisfactorily and in a safe
manner.

I. Architect will review the original submittal and one (1) re submittal. Additional reviews will be
additional services provided to the Owner and charged accordingly. The Owner will back charge the
Contractor accordingly.

J. No extension of the Contract Time will be authorized because of failure to transmit submittals enough in
advance of the Work to permit processing.

K. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract Documents on submittals.
3.9 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
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1. Design data.
2. Certificates.
3. Inspection reports.
4. Manufacturer's instructions.
5. Manufacturer's field reports.
6. Other types indicated.

B. Submit for Owner's Representative and Architect's knowledge as contract administrator. No action will be
taken.

3.10 SUBMITTALS FOR PROJECT CLOSEOUT
A. Refer to Section 01 7800 - Closeout Submittals..

3.11 SUBMITTAL PROCEDURES
A. General Requirements:

1. Refer to paragraph 3.1 above  for additional requirements.
2. Submit separate packages of submittals for review and submittals for information, when included in

the same specification section.
3. Transmit using approved form attached to this section.
4. Sequentially identify each item.  For revised submittals use original number and a sequential numerical

suffix.
5. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail number; and

specification section number and article/paragraph, as appropriate on each copy.
6. Apply Contractor's stamp, and Contractor shall sign or initial certifying that the Contractor has

reviewed, approved, verified of products required, field dimensions, adjacent construction work, and
coordinated of information in accordance with the requirements of the Work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's stamp will not be

acknowledged, reviewed, or returned.
b. All submitted shop drawings shall be stamped and signed by the Contractor with the following

note:
a) "We the undersigned certify that we have reviewed and coordinated this shop drawing

and they are in conformance to the plans, specifications, applicable codes and other
provisions of the Contract Documents."

7. 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. Send submittals in electronic format via email to Owner's Representative and Architect.

8. Schedule submittals to expedite the Project, and coordinate submission of related items.
a. For each submittal for review, allow 10 working days excluding delivery time to and from the

Contractor.
b. For sequential reviews involving Owner's Representative and Architect or another affected

party, allow an additional 7 days.
9. Identify variations from Contract Documents and product or system limitations that may be

detrimental to successful performance of the completed Work.
10. Provide space for Contractor and Architect and Consultant's review stamps.
11. When revised for resubmission, identify all changes made since previous submission.
12. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with

requirements.
13. 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.
14. Submittals not requested will be recognized, and will be returned "Not Reviewed",
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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. Do not reproduce Contract Documents to create shop drawings.
3. 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.
3.12 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 his consultants' actions on items submitted for review:

1. Authorizing purchasing, fabrication, delivery, and installation:
a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal meaning.
c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.

2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".

a) Resubmit revised item, with review notations acknowledged and incorporated.
b. "Rejected".

a) Submit item complying with requirements of Contract Documents.
E. Architect's and his 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.
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SUBMITTAL COVERSHEET
Elmsford Union Free School District
HVAC Upgrades
Alice E. Grady Elementary School
ARCHITECT: OWNER:
Fuller and D'Angelo, P.C. Elmsford Union Free School District 
45 Knollwood Rd. 98 S. Goodwin Avenue
Elmsford, NY10523 Elmsford, NY 10523
CONTRACTOR: ____________________________________    CONTRACT: _____________________
ADDRESS: ____________________________________________________________________________
DATE _______________TELEPHONE: ______________EMAIL: ______________________________
Facility Name: Alice E. Grady Elementary School
Type of Submittal: Re-submittal:  [      ] No  [      ] Yes  [  ] Certificate [  ] Warranty [  ] Color Sample
[  ] Shop Drawings  [  ] Product Data [  ] Schedule [  ] Sample [  ] Test Report [  ] Certificate
SUBMITTAL DESCRIPTION: ___________________________________________________________
PRODUCT NAME: ____________________________________________________________________
MANUFACTURER: ___________________________________________________________________
SUBCONTRACTOR/____________________________________________________________________
SUPPLIER: ____________________________________________________________________________
SPEC. #__________ DWG. #s ___________ PAR. #: __________  RM. OR DETAIL #s: ____________

Contractor Review Statement:  These documents have been checked for accuracy and coordinated 
with job conditions and Contract requirements by this office and have been found to comply with the
provisions of the Contract documents.
Contractor Remarks:
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
___________________________________________________________________________
Architect's Comments and Stamp.: ________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________

NAME: ____________________________________________________ DATE: ____________________

END OF SECTION
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SECTION 01 3216
CONSTRUCTION PROGRESS SCHEDULE

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Preliminary schedule.
B. Construction progress schedule, bar chart type.

1.3 RELATED SECTIONS
A. Section 01 1000 - Summary of Contracts: Work sequence.
B. Section 01 3000 - Administrative Requirements.

1.4 REFERENCE STANDARDS
A. AGC (CPSM) - Construction Planning and Scheduling Manual; 2004.

1.5 RESPONSIBILITY
A. The General Construction Contractor shall be responsible for preparing and updating a master contract

progress schedule combining all Prime Contractor schedules.
B. General Construction Contractor shall develop a full schedule, in sufficient detail and clarity of form and

technique so that the each can plan and control his Work properly and the Owner's Representative and
Architect can readily monitor and follow the progress for all portions of the Work.  General Construction and
Site shall complete the detailed schedule within 10 days after Letter of Award.
1. Identify all long lead items and dates required on site.
2. In the event of conflict Architect  shall resolve and  provide direction which is in the best interest of

the District.
C. Each Contractor shall coordinate their Work with Work of all Prime Contractors.

1. The General Construction Contractor shall prepare a draft master schedule within 10 days after
receiving schedules from each prime contractor and distribute to all prime contactors, Architect  and
Construction Manager

2. Within 5 days after receiving draft master schedule all Prime Contractors shall meet to revise, (if
required) and sign off on the master schedule.
a. In the event of conflicts the Construction Manager shall resolve and provide direction which is

in the best interest on the District.
3. The General Construction Contractor  shall be responsible for incorporating all final revision,

schedules, of all prime contractors, and prepare a full final master schedule, and updates, as required
or directed  by the Construction Manager.

D. Each Prime Contractor shall coordinate their Work with Work of all other Prime Contractors.
E. The activities identified in the schedule shall be analyzed in detail to determine activity time durations in units

of whole Working days.  All duration's shall be the result of definitive manpower and resource planning by
the Contractor.

1.6 SCHEDULE FORMAT
A. Listings:  In chronological order according to the start date for each phase and each activity.  Identify each

activity with the applicable specification section number.
B. Submit schedule in electronic PDF format.
C. Scale and Spacing:  To allow for notations and revisions.
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PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 PRELIMINARY SCHEDULE

A. Prepare preliminary schedule in the form of a horizontal bar chart.
B. Based on the preliminary development of the progress schedule and on feedback from Owner's

Representative and Architect or whatever updating may have occurred during the Project start-up, each
Contractor shall  revise the  schedule, secure critical time commitments for performing major elements of all
the Work.

3.2 GENERAL CONTENT.
A. Milestones:  Include milestones  in schedule, including, but not limited to, Notice of Award, Submittals,

Verification of existing conditions, Asbestos/Lead Abatement, Removals, Installation, Substantial
Completion, Completion of Punch List, Final Completion, and Closeout

B. Show complete sequence of construction by phase, activity, by room with dates for beginning and completion
of each element of construction.

C. Identify each item by specification section number.
D. Show accumulated percentage of completion of each item, and total percentage of Work completed, as of the

first day of each month.
E. Provide legend for symbols and abbreviations used.

3.3 BAR CHARTS
A. Include a separate bar schedule for portions each major portion of Work or operation.
B. Identify the first Work day of each week.

3.4 REVIEW AND EVALUATION OF SCHEDULE
A. Participate in joint review and evaluation of schedule with Owner's Representative and Fuller and D'Angelo 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, the schedule and resubmit within 5 days.

1. When Project Work is behind schedule indicate revisions required to put the Project on schedule.
2. Payments will not be approved until satisfactory evidence is presented, by the Contractor(s) behind

schedule, to put the Project on schedule.
3.5 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. Update 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.

3.6 DISTRIBUTION OF SCHEDULE
A. Distribute copies of updated schedules to Fuller and D'Angelo, P.C., other Prime Contractors, subcontractors,

and major suppliers .
B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in schedules.
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3.7 CHANGES, DELAYS AND EXTENSIONS OF TIME
A. When changes or delays are experienced, each Contractor shall submit to the Owner's Representative  and

Fuller and D'Angelo, P.C. a Time Impact Analysis illustrating the influence of each change or delay on the
current Contract scheduled completion date.  Each time analysis shall include a Fragment (network analysis)
demonstrating how the Contractor proposed to incorporate the change or delay into the Detailed Schedule.

END OF SECTION
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SECTION 01 3307
SED SPECIAL REQUIREMENTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section specifies special requirements of State Education Department, including Commissioner's

Regulation Part 155.5, 155.7
1. Copies of  Commissioner's Regulation Part 155.5, 155.7 are available on the State Education

Department's web site.www.p12nysed.gov.
2. Copy of  Commissioner's Regulation Part 155.5 is included as Appendix to the specification.

1.3 CERTIFICATE OF OCCUPANCY
A. The occupied portion of any school building shall always comply with the minimum requirements necessary

to maintain a Certificate of Occupancy.
1.4 SEPARATION OF CONSTRUCTION

A. Separation of construction areas from occupied spaces.  Construction areas that are under thentrol of a
contractor and therefore not occupied by district staff or students shall be separated from occupied areas. 
Provisions shall be made to prevent the passage of dust and contaminants into occupied parts of the building. 
Periodic inspection and repairs of the containment barriers must be made to prevent exposure to dust or
contaminants.  Metal stud and gypsum board (Type X) must be used in exit ways or other areas that require
fire rated separation.  Heavy duty plastic sheeting may be used only for a vapor, fine dust or air infiltration
barrier, and shall not be used to separate occupied spaces from construction areas.
1. A specific stairwell and/or elevator may be assigned for construction worker use during work hours,

when approved by the Owner. Workers may not use corridors, stairs or elevators designated for
students or school staff.
a. Large amounts of debris must be removed by using enclosed chutes or a similar sealed system. 

There shall be no movement of debris through halls of occupied spaces of the building.  No
material shall be dropped or thrown outside the walls of the building.

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

1.5 FIRE PREVENTION
A. There is no smoking on school property for fire prevention and New York State Law.
B. Any holes in floors or walls shall be sealed with a fire resistant material.
C. The Owner shall maintain existing fire extinguishers.
D. Fire alarm and smoke detection systems shall remain in operation at all times.

1.6 CONSTRUCTION DIRECTIVES
A. Construction Noise.  Construction and maintenance operations shall not produce noise in excess of 60 dba in

occupied spaces or shall be scheduled for times when the building or affected building spaces are not
occupied or acoustical abatement measures shall be taken.
1. Construction Fume Control:  Each Contractor shall be responsible for the control of chemical fumes,

gases, and other contaminates produced by welding, gasoline or diesel engines, roofing, paving,
painting, etc. to ensure they do not enter occupied portions of the building or air intakes.
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2. Off-Gassing Control.  Each Contractor shall be responsible to ensure that activities and materials
which result in "off-gassing" of volatile organic compounds such as glues, paints, furniture, carpeting,
wall covering, drapery, etc., are scheduled, cured or ventilated in accordance with manufacturer's
recommendations before a space can be occupied.

1.7 ASBESTOS
A. Asbestos/Lead Test Asbestos Letter.  Indication that all school areas to be disturbed during renovation or

demolition have been or will be tested for lead and asbestos.
B. Asbestos Code Rule 56.  Large and small asbestos abatement projects as defined by 8 NYCRR 155.5(k) shall

not be performed while the building is occupied.  Note:  It is SED's interpretation that the term "building" as
referenced in this section, means a wing or major section of a building that can be completely isolated from
the rest of the building with sealed non combustible construction.  The isolated portions (the occupied portion
and the portion under construction) of the building must contain separate code compliant exits.  The
ventilation systems must be physically separated and sealed at the isolation barrier(s).
1. Asbestos TEM.  The asbestos abatement area shall be completely sealed off from the rest of the

building and completely cleaned and tested by TEM prior to re-entry by the public.
2. Lead Abatement Projects.  A project that contains materials identified to be disturbed which tests

positive for lead shall include that information in the Construction Documents.  The Construction
Documents must address the availability of lead testing data for the building and include a statement
that the OSHA regulations be followed and that cleanup and testing be done by HUD protocol.

1.8 VENTILATION
A. The work, as scheduled in the existing building, is to be performed when the facility is unoccupied. In the

event that work is required to be performed during  times when the building is occupied, all existing
ventilation system between areas of work and areas of occupancy shall be disconnected, separated and code
complying ventilation requirements be provided the occupied area. Prior to such work commencing the
contractor shall submit a plan, for review indicating procedure to be taken. Also see paragraph 1.5 above for
additional requirements.”

1.9 ELECTRICAL CERTIFICATION:
A. The Electrical subcontractor  shall obtain UL Certification  or Inspection from a Certified Electrical

Organization  for electrical installation.
1.10 EXITING

A. Exiting: Work will be performed when school is not in session or after school hours. All exiting will be clear
and usable at all times.

B. All exits shall be clear and usable at all times.
C. All modifications or changes to the exiting plan shall be approved by the Architect.

1.11 CONSTRUCTION WORKERS IN OCCUPIED AREAS
A. No worker shall be permitted in areas occupied by students. If access is required by the contractor’s personnel

they will be supervised by District personnel. Contractor shall provided 24 hour notice to the Owner when
such access will be required.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 3553
SITE SAFETY AND SECURITY PROCEDURES

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SECTION INCLUDES
A. The safety requirements, which must be followed by each Contractor during the execution of this contract.
B. Each Contractor agrees that the work will be completed with the greatest degree of safety and:

1. To conform to the requirements of the Occupational Safety and Health Act (OSHA) and the
Construction Safety Act including all standards and regulations that have been or shall be promulgated
by the governmental authorities which administer such acts, and shall hold the Owner, Owner's
Representative, Architect, and Consultants, and all their employees, consultants and representatives
harmless from and against and shall indemnify each and everyone of them for any and all claims,
actions, liabilities, costs and expenses, including attorneys fees, which any of them may incur as a
result of non-compliance.

C. Security measures including entry control, personnel identification, and miscellaneous restrictions.
1.3 REFERENCES:

A. Code of Federal Regulations OSHA Safety and Health.
B. Education Department Regulations of the Commissioner Section 155.5 Uniform Safety Standards for School

Construction and Maintenance Projects. (See Appendix).
1.4 RELATED REQUIREMENTS

A. Section 01 1000 - Summary of Contracts:  Use of premises and occupancy .
B. Section 01 5000 - Temporary Facilities and Controls: barriers and enclosures.

1.5 DEFINITIONS
A. Public shall mean anyone not involved with or employed by the contractor to perform the duties of this

contract.
B. Site shall mean the limits of the work area.
C. Contractor shall mean the contractor, his/her subcontractors and any other person related to the contract

execution.
1.6 SECURITY PROGRAM

A. Security and Protection of existing  Facilities and Services shall be the responsibility of each contractor  and
all costs shall be included in their bid.

B. Protect Work including existing premises and Elmsford Union Free School District 's operations from theft,
vandalism, and unauthorized entry.

C. Coordinate with Elmsford Union Free School District 's security program.
D. Initiate program in coordination with Elmsford Union Free School District 's existing security system at

project mobilization.
E. Maintain program throughout construction period until directed by Fuller and D'Angelo, P.C..

1.7 ENTRY CONTROL
A. The existing building contains a security alarm system maintained and operated by the Owner. Access into the

existing building shall not be permitted unless the Owner's Represetative is notified and arrangements made
to deactivate the system
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B. Allow entrance only to authorized persons with proper identification.
C. Elmsford Union Free School District  will control entrance of persons and vehicles related to Elmsford Union

Free School District 's operations.
D. Coordinate access of Elmsford Union Free School District 's personnel to site in coordination with Owner's

Represetative and Elmsford Union Free School District  and security forces.
E. Traffic Control

1. Each Contractor shall maintain access for emergency vehicles, fireman and pedestrians and protect
from damage all persons and property within the limits of and for the duration of the contract; 

2. Conduct construction operations so that the traveling public and pedestrian safety is subjected to a
minimum of hazard and delay.

3. Each Contractor shall perform the following minimum requirements as directed by Owner's
Represetative.
a. Keep the surface of the traveled way free from mounds, depressions, and obstructions of any

type which could present hazards or annoyance to traffic.
b. Keep the surface of all pavements used by the public free and clean of all dirt and debris or

other obstructions to provide safe traveled ways.
c. Control dust and keep the traveled way free from materials spilled from hauling and

construction equipment.
4. Ingress and Egress

a. Contractor shall provide and maintain at all times safe and adequate ingress and egress to and
from site at existing or at new access points consistent with work, unless otherwise authorized
by the Owner's Representative.

5. If, upon notification by Owner's Representative, and the contractor fails to correct any unsatisfactory
condition within 24 hours of being so directed, Owner's Representative will immediately proceed with
adequate forces to properly maintain the project and the entire cost of such maintenance shall be
deducted (back charged) from any moneys due the contractor

6. All traffic control costs shall include the base bid of furnishing all labor, material and equipment
including the cost of any and all incidental required by job conditions as ordered by Owner's
Represetative.

1.8 FIRE PREVENTION AND CONTROL
A. Each Contractor shall provide Fire Extinguishers as follows: Provide type "A" fire extinguishers for

temporary offices and similar spaces where there is minimal danger of electrical fires or grease-oil-flammable
liquid fires. In other locations provide either type "ABC" dry chemical extinguishers, or a combination of
several extinguishers of NFPA recommended types for the exposures in each case.
1. All required exits, fire alarm, security, automatic temperature control, PA, sprinkler and similar

systems shall be maintained and operable throughout the entire construction contract.
B. Free access to fire hydrants and standpipe connections shall be maintained at all times during construction

operations. Portable fire extinguishers shall be provided by the Construction Contractor and made
conveniently available throughout the construction site. Contractor(s) shall notify their employees of the
location of the nearest fire alarm box at all locations where work is in progress.

C. Each Contractor shall take all possible precautions for the prevention of fires. Where flame cutting torches,
blow torches, or welding tools are required to be used within the building, their use shall be as approved by
the Construction Manager at the site. When welding tools or torches of any type are in use, have available in
the immediate vicinity of the work a fire extinguisher of the dry chemical 20 lbs. Type. The fire
extinguisher(s) shall be provided and maintained by the Contractor doing such work.

D. Fuel for cutting and heating torches shall be gas only and shall be contained in Underwriters laboratory
approved containers.
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E. Storage of gas shall be in locations as approved by the Owner and subject to Fire Department regulations and
requirements.

F. No volatile liquids shall be used for cleaning agents or as fuels for motorized equipment or tools within a
building except with the express approval of the Owner and/or Architect and in accordance with local codes.
On-site bulk storage of volatile liquids shall be outside the buildings at locations directed by the Owner, who
shall determine the extent of volatile liquid allowed within the building at any given time.

G. Each Contractor shall comply with the following requirements relating to compressed gas:
1. Where compressed gas of any type is used for any purpose at the site, it shall be contained in cylinders

complying with ICC regulations. Gases of different types shall not be stored together except when in
use and when such proximity is required.

2. All gas cylinders shall be stored in sheds constructed of noncombustible materials. Sheds shall be well
ventilated and without electric lights or fixtures and shall be located as far from other buildings as is
practicable. All gas cylinders not in actual use, or in proposed immediate use, shall be removed from
the building under construction or reconstruction. Empty gas cylinders shall be removed prior to
bringing in a replacement cylinder. Cylinders shall at all times be supported and braced in an upright
position. When not in use, the protective cap shall be screwed over the valve.

3. All persons required to handle gas cylinders or to act as temporary firemen (Fire Watchers) shall be
able to read, write and understand the English language; they shall also be required by the Contractor
to read Part 3 of Pamphlet P-1 “Safe Handling of Compressed Gases” published by the Compressed
Gas Association, 500 Fifth Avenue, New York, NY 10036.

4. Where local ordinances are in effect regarding gas cylinders, (their use, appurtenances and handling),
such ordinances shall supplement the requirements of this paragraph. All personnel engaged in fire
watch shall be certified by the Local Fire Department having jurisdiction.

5. Any cylinder not having the proper ICC markings or re-inspection marking, or any cylinder with a leak
shall be isolated immediately away from any building and the supplier shall be immediately notified;
such other precautions as may be required to prevent damage or injury shall also be taken by the
Contractor.

1.9 PERSONNEL IDENTIFICATION
A. Provide identification badge or other approved identification to each contractor, their subcontractor’s project

superintendent, employees, directly or indirectly employed by the contractor or persons authorized to enter
premises.

B. Maintain a list of accredited persons, submit copy to Owner's Representative on request.
C. Fingerprinting: Each  Contractor acknowledges and agrees that he/she or its employees may be subject to

fingerprinting and a criminal history record check as may be required by the Educational Law of the State of
State of New York. In such an event, Contractor agrees to cooperate with Elmsford Union Free School
District and to complete any and all forms or procedures, all at no cost or expense to the Elmsford Union Free
School District.

1.10 RESTRICTIONS
A. Do not allow photographs of EUFSD staff or students to be taken except by written approval of Owner's

Representative.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 GENERAL

A. In the performance of its contract, each Contractor shall exercise every precaution to prevent injury to
workers and the public or damage to property.
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1. Each Contractor shall, at their own expense, provide temporary structures, place watchmen, design
and erect barricades, fences and railings, give warnings, display such lights, signals and signs, exercise
such precautions against fire, adopt and enforce such rules and regulations, and take such other
precautions as may be necessary, desirable or proper or as may be directed.

2. Each Contractor shall be responsible for initiating, maintaining and supervising all safety precautions
and programs in connection with the work to be done under this contract. Each Contractor shall take
all necessary precautions for the safety of, and shall provide the necessary protection to prevent
damage, injury or loss including but not limited to:
a. All employees working in connection with this contract, and other persons who may be affected

thereby.
b. All the work materials and equipment to be incorporated therein whether in storage on or off

site; and including trees, shrubs, lawns, walks, pavements, facilities not designated for removal,
relocation or replacement in the course of construction.

B. Each Contractor's duties and responsibilities for the safety and protection of the work: shall continue until
such time as all the work is completed and contractor has removed all workers, material and equipment from
the site, or the issuance of the certificate of final completion, whichever shall occur last.

C. Each Contractor shall use only machinery and equipment adapted to operate with the least possible noise, and
shall so conduct his operations that annoyance to occupants of the site and nearby homes and facilities shall
be reduced to a minimum

D. It shall be the responsibility of each Contractor to insure that all employees of the contractor and all
subcontractors, and any other persons associated with the performance of their contract shall comply with the
provisions of this specification.

E. Each Contractor shall clean up the site daily and keep the site free of debris, refuse, rubbish, and scrap
materials. The site shall be kept in a neat and orderly fashion. Before the termination of the contract.  Each
Contractor shall remove all surplus materials, falsework, temporary fences, temporary structures, including
foundations thereof.

F. Each Contractor shall follow all rules and regulations put forth in the Code of Federal Regulations (OSHA
Safety and Health Standards).

END OF SECTION
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SECTION 01 3554
PREVAILING WAGE RATES

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1

Specification Sections, apply to this Section.
1.2 PROVISIONS OF LAW DEEMED INSERTED

A. Each and every provision of law and clauses required by law to be inserted in the Contract shall be deemed to
be inserted herein and the contract shall be read and enforced as though it were included herein, and if
through mistake or otherwise any such provision is not inserted, or is not correctly inserted, then upon the
application of either party the Contract shall forthwith be physically amended to make such insertion.

B. The Contractor and subcontractors shall comply with applicable provisions of the Labor Law and all other
state laws and Federal and Local statues ordinances, codes, rules and regulations and orders which are
applicable to the performance of this contract. The Contractor shall likewise require all sub-contractors to
comply therewith. The attention of the Contractor is particularly, but not exclusively, directed to Sections 220
through 223 of the New York State Labor Law and Sections 109 of the New York State Municipal
Corporations Law and the following:
1. The Contractor shall post the prevailing wages in a conspicuous place on the job site.
2. Posters shall list the Department of Labor’s Public work field offices with telephone numbers.

C. All contractors and subcontractors shall furnish each of its workers with written notification of the applicable
prevailing wage rates and supplements at the commencement of and at periodic intervals during the
performance of the Work as required by the New York Labor Law

D. The Contractor shall provide and keep certified payroll records at the job site.
E. Prevailing Wages Schedule for this project can be obtained by the bidders  on the DOL web site as follows:

1. http://www.labor.ny.gov/workerprotection/publicwork/PWContents.shtm.
2. Click on:  "Request for Wage and Supplement Information" (PW39).
3. View  "Previously Requested Prevailing Wage Schedule" using PRC# 2024015446

F. NOTE THESE WAGE RATES ARE EFFECTIVE UNTIL JUNE 30, of each year. Updated schedules will
be available on the Department of Labor web site: www.labor.state.ny.us

END OF SECTION
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SECTION 01 4000
QUALITY REQUIREMENTS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Testing and inspection agencies and services.
B. Control of installation.
C. Mock-ups.
D. Tolerances.
E. Manufacturers' field services.
F. Defect Assessment.

1.3 RELATED REQUIREMENTS
A. Section 00 7200 - General Conditions.  
B. Section 01 3000 - Administrative Requirements:  Submittal procedures.
C. Section 01 4216 - Definitions.
D. Section 01 4219 - Reference Standards.
E. Section 01 6000 - Product Requirements:  Requirements for material and product quality.

1.4 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Certificates:  When specified in individual specification sections, submit certification by the manufacturer and

Contractor or installation/application subcontractor to Owner's Representative and 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.
2. Certificates may be recent or previous test results on material or product, but must be acceptable to

Owner's Representative.
C. Manufacturer's Instructions:  When specified in individual specification sections, submit printed instructions

for delivery, storage, assembly, installation  adjusting, and finishing, for the Owner's Representative and
Architect 's information.  Indicate special procedures, perimeter conditions requiring special attention, and
special environmental criteria required for application or installation.

D. Manufacturer's Field Reports:  Submit reports for  Owner's Representative and Architect's benefit as contract
administrator.
1. Submit report in PDF format within 30 days of observation to Owner's Representative, Architect, and

Contractor for information.
2. Submit for information for the limited purpose of assessing compliance with information given and the

design concept expressed in the Contract Documents.
1.5 REFERENCES AND STANDARDS  - See Section 01 4219
1.6 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Elmsford Union Free School District  will employ and pay for services of an independent testing agency to
perform  specified testing which is the responsibility of the Owner.
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B. As indicated in individual specification sections, Contractor shall employ and pay for services of an
independent testing agency to perform specified testing which is the responsibility of the Contractor.

C. Employment of agency in no way relieves Contractor of obligation to perform Work in accordance with
requirements of Contract Documents.

D. Contractor Employed Agency:
1. Laboratory:  Authorized to operate in New York.
2. Laboratory Staff:  Maintain a full time registered Engineer on staff to review services.
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 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 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 Owner's

Representative and 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.
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.
3.2 MOCK-UPS

A. Before installing portions of the Work where mock-ups are required,  for each form of construction and finish
required to comply with the following requirements, using materials indicated for the completed Work. The
purpose of mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.

B. Accepted mock-ups establish the standard of quality for Owner's Representative and Architect will use to
judge the Work.

C. Notify Owner's Representative and Architect seven (7) working days in advance of dates and times when
mock-ups will be constructed.

D. Provide supervisory personnel who will oversee mock-up construction. Provide workers that will be
employed during the construction at Project.

E. Obtain Owner's Representative and Architect's approval of mock-ups before starting work, fabrication, or
construction.
1. Owner's Representative will issue written comments within seven (7) working days of initial review

and each subsequent follow up review of each mock-up.
2. Make corrections as necessary until Architect's approval is issued.

3.3 TOLERANCES
A. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract Documents,

request clarification from Owner's Representative and Architect before proceeding.
B. Adjust products to appropriate dimensions; position before securing products in place.
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3.4 TESTING AND INSPECTION
A. See individual specification sections for testing and inspection required.
B. Testing Agency Duties:

1. Test samples of mixes submitted by Contractor.
2. Provide qualified personnel at site.  Cooperate with Owner's Representative and Contractor in

performance of services.
3. Perform specified sampling and testing of products in accordance with specified standards.
4. Ascertain compliance of materials and mixes with requirements of Contract Documents.
5. Promptly notify Architect  and Contractor of observed irregularities or non-conformance of Work or

products.
6. Perform additional tests and inspections required by Architect .
7. Submit reports of all tests/inspections specified.

C. 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 the Contractor.
4. Agency has no authority to stop the Work.

D. 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 Elmsford Union Free School District 's agency and pay for additional samples, tests, and
inspections required by Contractor beyond specified requirements.

E. Re-testing required because of non-conformance to specified requirements shall be performed by the same
agency on instructions by Owner's Representative and Architect.

F. Re-testing required because of non-conformance to specified requirements shall be shall be performed by the
same agency on instructions by Owner's Representative paid for by Contractor.

3.5 MANUFACTURERS' FIELD SERVICES
A. When specified in individual specification sections, require material or product suppliers or manufacturers to

provide qualified staff personnel to observe site conditions, conditions of surfaces and installation, quality of
workmanship, adjusting 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 in writing to Owner's Representative and Architect.

3.6 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.
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B. If, in the opinion of Owner's Representative, it is not practical to remove and replace the Work, Owner's
Representative will direct an appropriate remedy or adjust payment.

END OF SECTION
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SECTION 01 4216
DEFINITIONS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SUMMARY
A. This section supplements the definitions contained in the General Conditions .
B. Other definitions are included in individual specification sections.

1.3 DEFINITIONS
A. Owner:  The term “Owner shall mean Elmsford Union Free School District and their duly authorized

representative.
1. The word “Owner” and the words “School Board”, “City School District”, “Board of Education”,

“Union Free School District”, “Central School District”, etc., shall have the same meaning.
B. Architect: The term "Architect" or “Engineer” or the words “Architect/Engineer” shall mean the Professional

Architect responsible for the contract documents which is Fuller and D'Angelo, P.C., Architects and Planners.
C. Owner's Representative: The term Owner's Representative shall mean James Frees - Director of Facilities
D. Environmental Consultant shall mean Eisenbach & Ruhnke Engineering, P.C., 45 Knollwood Road, Suitew

401,Elmsford, NY 10523
E. Site Consultant shall mean  Barton & Loguidice, D.P.C., 247 Route 100, Somers, New York 10589.
F. Contractor for Construction: The term “Contractor for Construction”, “General Contractor” “Contractor for

General Work” “Construction Contractor” shall have the same meaning.
G. Contractor for Electrical: The term “Electrical Contract”, Electrical Contractor” “Contractor for Electric”

shall have the same meaning.
H. Contractor for Site: The term “Site Contract”, Site Contractor” “Contractor for Site Work” shall have the

same meaning.
I. Contractor(s): Shall include all separate contractor(s) having contracts with the Owner for the same project

and may include but is not limited to: General Construction, Plumbing, HV, HVAC, Electrical, Site and
others

J. Prime Contractors: Shall include all separate contractors have contracts with the Owner for the same project
and may include but not limited to: General Construction, Electrical, and Site and others

K. "Approved":  The term "approved," when used in conjunction with Architect's action on Contractor's
submittals, applications, and requests, is limited to Architect's duties and responsibilities as stated in the
Conditions of the Contract and Section 01 3000 - Administrative Requirements.

L. "Directed":  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and
"permitted" mean directed by Owner' Representative and/or Architect and Architect, requested by Owner'
Representative and/or Architect and Architect, and similar phrases.

M. "Indicated":  The term "indicated" refers to graphic representations, notes, or schedules on Drawings; or to
other paragraphs or schedules in Specifications and similar requirements in the Contract Documents.  Terms
such as "shown," "noted," "scheduled," and "specified" are used to help the user locate the reference.

N. "Regulations":  The term "regulations" includes laws, ordinances, statutes, and lawful orders issued by
authorities having jurisdiction, as well as rules, conventions, and agreements within the construction industry
that control performance of the Work.
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O. "Installer":  An installer is Contractor or another entity engaged by Contractor, as an employee,
subcontractor, or contractor of lower tier, to perform a particular construction operation, including
installation, erection, application, and similar operations.

P. The term "experienced," when used with the term "installer," means having successfully completed a
minimum of five previous projects similar in size and scope to this Project; being familiar with the special
requirements indicated; and having complied with requirements of authorities having jurisdiction.

Q. Using a term such as "carpentry" does not imply that certain construction activities must be performed by
accredited or unionized individuals of a corresponding generic name, such as "carpenter."  It also does not
imply that requirements specified apply exclusively to trades people of the corresponding generic name.

R. "Project site" is the space available for performing construction activities, either exclusively or in conjunction
with others performing other work as part of Project.  The extent of Project site is shown on the Drawings and
may or may not be identical with the description of the land on which Project is to be built.

S. The term “Building Code” shall mean the Building Code of the State of New York including all amendments
and reference standards to date.

T. The term “include” in any form other than “inclusive” is non-limiting and is not intended to mean “all
inclusive.”"

U. "Wiring" - Conduit, fittings, wire, junction and outlet boxes, switches, cutouts, and receptacles and all items
necessary or required in connection with or relating to such wiring.

V. "Concealed" - Embedded in masonry or other construction, installed behind wall furring, within double
partitions, or hung ceilings, in trenches, or in crawl spaces.

W. "Exposed" - Not installed underground or "Concealed" as defined above.
X. Furnish: The term "furnish" means to supply and deliver to Project site, ready for unloading, unpacking,

storing, applying, erection, assembly, installation, or other form of incorporation into the Project and
maintained ready for use. Supply and deliver products requiring additional or supplemental fitting, assembly,
fabrication or incorporation into other elements of the Project directly to the fabricator, installer or
manufacturer.

Y. Install:  The term "install" describes operations at Project site including unloading, temporary storage,
unpacking,storing, applying, erection,  assembling, erecting, attaching, fitting, placing, anchoring, applying,
working to dimension, finishing, curing, protecting, cleaning, and similar operations required to properly
incorporate into the Project.

Z. 'Noted' - as indicated on the drawings and/or specifications.
AA. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work result.

1. Materials or equipment used for preparation, fabrication, conveying, or erection and not incorporated
into the work result  may be new, never before used, or re-used materials or equipment.

AB. Provide:  To furnish and install complete and ready for the intended use.
AC. Supply:  Same as Furnish.
AD. The term “replace” means remove designated, damaged, rejected, defective, unacceptable or nonconforming

work from the Project and provide new work meeting the requirements of the Contract Documents in place
thereof.

AE. “As accepted,” “or acceptable substitute,” and “for review” means the Architect is the sole judge of the
quality and suitability of the proposed substitutions.  Where used in conjunction with the Architect’s response
to submittals, requests, applications, inquiries, reports and claims by the Contractor, the meaning will be held
to be the limitations of the Architect’s responsibilities and duties as stated in these General Conditions.  In no
case will “accepted by the Architect” be interpreted as an assurance to the Contractor that the requirements of
the Contract Documents have been fulfilled.
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AF. The terms “knowledge,” “recognize” and “discover,” their respective derivatives and similar terms in the
Contract Documents, as used in reference to the Contractor, shall be interpreted to mean that which the
Contractor knows (or should know), recognizes (or should recognize) and discovers (or should discover) in
exercising the care, skill and diligence required by the Contract Documents.  Analogously, the expression
“reasonably inferable” and similar terms in the Contract Documents shall be interpreted to mean reasonably
inferable by a contractor familiar with the Project and exercising the care, skill and diligence required of the
Contractor by the Contract Documents.

AG.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Each Contractor shall be responsible for temporary facilities and controls required for their work and as 

specified herein.
B. Temporary water.
C. Temporary electric power.
D. Temporary telephone service.
E. Temporary sanitary facilities.
F. Dust  control.
G. Vehicular access and parking.
H. Waste removal facilities and services.
I. Construction aids and miscellaneous services and facilities.
J. Environmental protection.

1.3 RELATED REQUIREMENTS
A. Section 01 3553 - Site Safety and Security Procedures.
B. Section 01 3000 - Administrative Requirements for submittals.
C. Section 01 7000 - Execution progress cleaning.

1.4 QUALITY ASSURANCE
A. Refer to Section 01 4000 - Quality Requirements .

1.5 PROJECT CONDITIONS
A. General:  Each Contractor shall provide each temporary service and facility ready for use at each location,

when first needed to avoid delays in performance of work. Maintain, expand as required, and modify as
needed throughout the progress of the work. Do not remove until services or facilities are no longer needed,
or are replaced by the authorized use of completed permanent facilities.

B. Conditions of Use: Operate temporary services and facilities in a safe and efficient manner. Do not overload,
and do not permit temporary services and facilities to interfere with the progress of work, or occupancy of
existing facility. Do not allow unsanitary conditions, public nuisances or hazardous conditions to develop or
persist on the site.

C. Temporary Utilities: Do not permit freezing of pipes, flooding or the contamination of water sources.
D. Security and Protection: Maintain site security and protection facilities in a safe, lawful, publicly acceptable

manner. Take measures necessary to prevent site erosion.
1.6 TEMPORARY UTILITIES 

A. Elmsford Union Free School District  will provide the following:
1. Electrical power consisting of connections to existing facilities for General Construction, HVAC, and

Electrical Contractor.
2. Water supply, consisting of connections to existing facilities.

B. Use trigger-operated nozzles, with back flow devices, for water hoses, to avoid waste of water.
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1.7 DIVISION OF RESPONSIBILITIES
A. Each Contractor(s) is responsible for the following:

1. Installation, operation, maintenance, and removal of each temporary facility usually considered as its
own normal construction activity, as well as the costs and use charges associated with each facility.

2. Plug-in electric power cords and extension cords.
3. Supplementary plug-in task lighting, and special lighting necessary exclusively for its own activities.
4. Special power requirements for installation of its own work  such as welding.
5. Its own storage and fabrication sheds.
6. Temporary telephone service.
7. Temporary Protection for existing flooring, within and from altered areas to exits. During it's work

operations.
8. Temporary dust control during its construction activities.
9. All hoisting and scaffolding for its own work.
10. Collection and disposal, off site, of its own hazardous, dangerous, unsanitary, or other harmful waste

material.
11. Collection and disposal of major equipment removed such as Unit ventilators and RTUs.

Collection of general waste and debris generated by their construction activity and disposing into
containers provided by them.

12. Secure lockup of its own tools, materials and equipment.
B. General Construction Contractor is responsible and pays all costs for  the following:

1. Temporary toilets, including disposable supplies.
1.8 USE CHARGES

A. General:  Cost for temporary facilities are not chargeable to the Owner, Owner's Representative, and
Architect. The Owner, Owner's Representative, and Architect will not accept a contractor's cost or use
charges for temporary services or facilities as a basis of claim for an adjustment in the Contract Sum or the
Contract Time.
1. Water Service Use Charges:  Water from the Owner’s existing water system may be used without

metering, and without payment for use charges.
2. Electric Power and Lighting Service Use Charges: Electric power from the Owner's existing system

may be used without payment of use charges. Contractor and Sub-Contractors shall exercise measures
to conserve energy usage.

1.9 TELECOMMUNICATIONS SERVICES
A. Each contractor shall provide and pay for its own telephone service. Provide mobile phone service for all

field superintendents and foreman.
1.10 TEMPORARY SANITARY FACILITIES

A. Responsibilities: The General Construction contractor is responsible for temporary sanitary facilities and their
maintenance, including supplies .

B. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.
C. Use of existing facilities is not permitted.
D. Maintain daily in clean and sanitary condition.
E. Sanitary Facilities: Sanitary facilities include temporary toilets, wash facilities and drinking water fixtures.

Comply with governing regulations including safety and health codes for the type, number, location,
operation and maintenance of fixtures and facilities; provide not less than specified requirements. Install in
locations which will best serve the project's needs.
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1.11 BARRIERS
A. Responsibility: Each shall be responsible for construction barriers required for the project.
B. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas that could be

hazardous to workers or the public and to protect existing facilities and adjacent properties from damage from
construction operations and removals .

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.12 SITE SAFETY AND SECURITY  PROCEDURES- See Section 01 3553
1.13 VEHICULAR ACCESS AND PARKING 

A. Responsibilities:  Each Contractor  is responsible for vehicular access and parking  and all costs shall be
included in their bid.

B. Existing on-site roads may be used for construction traffic when approved by the Owner's Representative.
C. Provide temporary parking areas to accommodate construction personnel.  When site space is not adequate,

provide additional off-site parking.
D. Existing parking areas may be used for construction parking. Coordinate locations and availability with

Owner's Representative.
1.14 WASTE REMOVAL

A. Each Contractor shall provide containers, at grade,   sufficient for the depositing  of non- hazardous/non-toxic
waste materials generated by it's construction activities, and shall remove such waste materials from project
site as required or directed by the Owner's Representative.
1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
2. Contractors shall not utilize the Owner's bins or dumpsters.

B. Each Contractor shall broom clean the work area at the end of each work day.
1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area,

as appropriate.
3. If the contractor fails to clean areas at the end of each work day the Owner's Representative shall

perform the cleaning and back charge the contractor accordingly.
C. Provide waste removal facilities and services as required to maintain the site in clean and orderly condition.
D. Provide containers with lids.  Remove trash from site periodically.
E. Burying or burning of waste materials on the site will not be permitted. Washing waste materials down sewers

or into waterways will not be permitted.
F. Site:  Each Site Contractor shall maintain Project site free of waste materials and debris.
G. Installed Work:  Keep installed work clean. Each Contractor shall clean installed surfaces according to

written instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended.  If specific cleaning materials are not recommended, use cleaning materials that
are not hazardous to health or property and that will not damage exposed surfaces.

H. Concealed Spaces:  Each contractor shall remove debris from concealed spaces before enclosing the space.
I. Exposed Surfaces:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and

deterioration at time of Substantial Completion.
J. Work Areas: Each Contractor shall clean areas daily where work is in progress to the level of cleanliness

necessary for proper execution of the Work.
1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area,

as appropriate.
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K. Each Prime Contractor is responsible to provide dust protection for their construction-related activities.
1.15 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial Completion
inspection.

B. Clean and repair damage caused by installation or use of temporary work.
C. Restore existing facilities used during construction to original condition.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - 
3.1 FIRE PREVENTION AND CONTROL

A. Refer to Section 01 3553 - Site Safety and Security Procedures.
3.2 DISCONTINUE, CHANGES AND REMOVAL

A. Each Contractors shall:
1. Discontinue all temporary services required by the Contract when so directed by the Owner's

Representative.
2. The discontinuance of any such temporary service prior to the completion of the work shall not render

the Owner liable for any additional cost entailed thereby and the Contractor shall thereafter furnish, at
no additional cost to the Owner, any and all temporary service required by such Contractor(s) work.

3. Remove and relocate such temporary facilities as directed by the Owner's Representative and
Architect. without additional cost to the Owner, and shall restore the site and the work to a condition
satisfactory to the Owner.

END OF SECTION
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SECTION INCLUDES
A. General product requirements.
B. Re-use of existing products.
C. Transportation, handling, storage and protection.
D. Substitution limitations.

1.3 RELATED REQUIREMENTS
A. Section 00 4401 - Qualification of Bidders.
B. Section 01 1000 - Summary of Contracts.
C. Section 01 2500 - Substitution Procedures:  Substitutions made after the Bidding/Negotiation Phase.
D. Section 01 4000 - Quality Requirements:  Product quality monitoring.

1.4 REFERENCE STANDARDS
A. ISO 21930 - Sustainability in buildings and civil engineering works -- Core rules for environmental product

declarations of construction products and services; 2017.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
1.5 DEFINITIONS

A. Refer to General Conditions and Section 01 4216 - Definitions for additional definitions.
B. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from

previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and
terms of similar intent.

C. Named Products:  Items identified by manufacturer's product name, including make or model number or other
designation, shown or listed in manufacturer's published product literature, that is current as of date of the
Contract Documents.

D. New Products:  Items that have not previously been incorporated into another project or facility, except that
products consisting of recycled-content materials are allowed, unless explicitly stated otherwise.  Products
salvaged or recycled from other projects are not considered new products.

E. Comparable Product:  Product that is demonstrated and approved through submittal process, or where
indicated as a product substitution, to have the indicated qualities related to type, function, dimension,
in-service performance, physical properties, appearance, and other characteristics that equal or exceed those
of specified product.

F. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required or
specified by the Contract Documents and proposed by Contractor.

G. Basis-of-Design Or Equal Product Specification:  Where a specific manufacturer's product is named and
accompanied by the words "basis of design," or "or equal", including make or model number or other
designation, to establish the significant qualities related to type, function, dimension, in-service performance,
physical properties, appearance, and other characteristics for purposes of evaluating comparable products of
other named manufacturers shall be submitted as substitutions.
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1. Refer to Section 01 2500 - Substitution Procedures.
H. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a particular

product and specifically endorsed by manufacturer to Owner.
1.6 SUBMITTALS

A. Refer to Section 01 3000 - Administrative Requirements for additional requirements
B. Proposed Products List:  Submit list of major products proposed for use, with name of manufacturer, trade

name, and model number of each product.
1. Submit within 10 days after date of Notice of Award.
2. For products specified only by reference standards, list applicable reference standards.

C. 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.

D. 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.

E. 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.
1.7 ASBESTOS

A. Asbestos: All products, materials, etc., used in conjunction with this Project shall be Asbestos-Free.
1. Contractor shall provide a certified letter to the Owner's Representative stating that no asbestos

containing material has been used in this project. Refer to Section 01 7800 - Closeout Submittals.
PART 2  PRODUCTS
2.1 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically required or permitted
by Contract Documents.

B. Existing materials and equipment indicated to be removed, but not to be re-used, relocated, reinstalled,
delivered to the Elmsford Union Free School District , or otherwise indicated as to remain the property of the
Elmsford Union Free School District , become the property of the Contractor(s); remove from site.

2.2 NEW PRODUCTS
A. Provide new products for all, unless otherwise specifically required or permitted by the Contract Documents.

2.3 PRODUCT OPTIONS
A. Refer to Section 00 2113 - Bidding Requirements for Product/Assembly/System Substitutions.
B. Refer to Section  01 2500 - Substitution Procedures.

PART 3  EXECUTION
3.1 SUBSTITUTION LIMITATIONS

A. See Section 01 2500 - Substitution Procedures.
B. Substitutions will not be considered during the bidding phase.

3.2 SUBSTITUTION SUBMITTAL PROCEDURE AFTER BIDDING PHASE
A. Refer to Section 01 2500 - Substitution Procedures.



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
PRODUCT REQUIREMENTS

01 6000-3

Fuller and D'Angelo, P.C.
Architects and Planners

3.3 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.

3.4 STORAGE AND PROTECTION
A. 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 7419.

B. Store and protect products in accordance with manufacturers' instructions.
C. Store with seals and labels intact and legible.
D. Store sensitive products in weathertight, climate-controlled enclosures in an environment favorable to

product.
E. For exterior storage of fabricated products, place on sloped supports above ground.
F. Provide off-site storage and protection when site does not permit on-site storage or protection.
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. Do not store products directly on the ground.
J. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent

condensation and degradation of products.
K. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with foreign

matter.
L. Prevent contact with material that may cause corrosion, discoloration, or staining.
M. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or damage.
N. 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
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SECTION 01 7000
EXECUTION

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Inspections prior to start of Work.
B. Examination, preparation, and general installation procedures.
C. Requirements for alterations work, including selective removals and asbestos/lead abatement.
D. Pre-installation meetings.
E. General installation of products.
F. Protection of installed construction.
G. Correction of the Work.
H. Dust control
I. Cutting and patching.
J. Land surveying services.
K. Site scoping.
L. Field engineering.
M. Progress cleaning.
N. Protection of installed construction.
O. Demonstration and instruction of Elmsford Union Free School District  personnel.
P. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.
Q. Final Cleaning.

1.3 RELATED REQUIREMENTS
A. Section 01 1000 - Summary of Contracts:  Limitations on working in existing building; continued occupancy;

work sequence; identification of salvaged and relocated materials.
B. Section 01 3000 - Administrative Requirements:  Submittals procedures.
C. Section 01 4000 - Quality Requirements:  Testing and inspection procedures.
D. Section:  01 5000 - Temporary Facilities and Controls.
E. Section 01 3553 - Site Safety and Security Procedures
F. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance data,

warranties.
G. Section 01 7900 - Demonstration and Training:  Demonstration of products and systems to be commissioned

and where indicated in specific specification sections
H. Section 01 2100 - Allowances.

1.4 PROJECT CONDITIONS
A. 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.
1. Each Contractor shall provide dust-proof barriers between construction areas and non construction

areas inside or outside the construction areas .
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1.5 COORDINATION
A. See Section 01 1000 for occupancy-related requirements.
B. 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.
C. 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.

D. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the construction. 
Coordinate locations of fixtures and outlets with finish elements.

E. General:  Each Contractor includes general coordination of the entire work of the project, including
preparation of general coordination drawings, diagrams and schedules and control of site utilization from the
beginning of construction activity through project closeout and warranty periods .

1.6 CODES, PERMITS, FEES, ETC. Refer to Section 01 4100 Regualatory Requirements
1.7 MANDATORY OSHA CONSTRUCTION SAFETY AND HEALTH TRAINING 

A. Pursuant to NYS Labor Law §220-h - On all public work projects all laborers, workers and mechanics
working on the site are required to be certified as having successfully completed an OSHA construction safety
and health course of at least 10 hours prior to performing any work on the Project.

PART 2  PRODUCTS
2.1 MATERIALS

A. Product Substitution:  For any proposed change in materials, submit request for substitution described in
Section 01 2500 - Substitution Procedures.

B. Barriers shall be constructed of sturdy lumber having a minimum size of 2 x 4.
1. Signs shall be made of sturdy plywood of 1/2" minimum thickness and shall be made to be legible at a

distance of 50 feet.
PART 3  EXECUTION
3.1 EXAMINATION

A. Prior to start of construction take photographs, video's or similar documentation as evidence of existing
project conditions as follows:
1. Interior views:  Document conditions or area of damage visible in each room and in each  area of

outside work which could be construded as caused by the Contractor.
B. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  Start of work

means acceptance of existing conditions.
C. Verify that existing substrate is capable of structural support or attachment of new work being applied or

attached.
D. Examine and verify specific conditions described in individual specification sections.
E. Take field measurements before confirming product orders or beginning fabrication, to minimize waste due to

over-ordering or misfabrication.
F. Verify that utility services are available, of the correct characteristics, and in the correct locations.
G. 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.
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3.2 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.
3.3 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 Owner's Representative five (5) working 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 copies to Owner's
Representative and Architect, participants and those affected by decisions made.

3.4 REMOVAL AND DUST CONTROL 
A. The following procedures shall be followed when removals will create dust:

1. Asbestos and lead containing material shall be removed as per asbestos and lead abatement sections of
the specifications.

2. Exterior
a. Work must be in compliance with OSHA Construction Standard (29 CFR 1926.62).
b. Windows directly below, above and adjacent to the work area shall be closed.

3. Interior:
a. Floor surfaces shall be provided with a minimum of one layer of six mil plastic.
b. All air vents in the room shall be closed, shut off and sealed.
c. Access to all rooms undergoing removals shall be restricted to prevent unauthorized entry.
d. All TV’s, smart boards, furniture, books and clocks, moveable objects will be removed as

indicated in Setion 01 1000 Summary of Work. Items to remain, floors and fixed furniture, etc.
shall cover with a six mil plastic by the General Construction Contractor.

e. All corridors from renovated areas to exitways, used by Contractors, shall be mopped and left
clean daily by the Contractor.

4. All debris shall be disposed of properly in accordance with Federal, State and Local Regulations.
Refer to Section 01 5000 - Temporary Facilities and Controls and asbestos and lead abatement
sections for containers required.

5. Do not leave any openings unprotected at end of work day or during periods of excessive cold weather
or precipitation.

6. At completion of  each work area HEPA vacuumed and wet wiped.
3.5 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. Make neat transitions between different surfaces, maintaining texture and appearance.  
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3.6 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and existing record

documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Owner's Representative  before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Remove existing work as indicated and as required to accomplish new work.
1. Where new surface finishes are not specified or indicated, patch holes and damaged surfaces to match

adjacent finished surfaces as closely as possible.
C. Services (Including but not limited to HVAC and Electrical):  Remove, relocate, and extend existing systems

to accommodate new construction.
1. Maintain existing active systems that are to remain in operation; maintain access to equipment and

operational components; if necessary, modify installation to allow access or provide access panel.
2. Where existing active systems serve occupied facilities but are to be replaced with new services,

maintain existing systems in service until new systems are complete and ready for service.
a. Identify new equipment installed, but not in service, with appropriate signage or other forms of

identification indicating "Not in Service".
b. Disable existing systems only to make switchovers and connections; minimize duration of

outages.
c. Provide temporary connections as required to maintain existing systems in service.
d. Perform all switchovers, shutdowns, etc. after hours, weekends, holidays or times when the

building is not occupied.  All switchover scheduling shall be approved by the Owner.
3. Verify that abandoned services serve only abandoned facilities.

D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

E. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
1. Where a change of plane of 1/4 inch (6 mm) or more occurs in existing work, submit recommendation

for providing a smooth transition for Fuller and D'Angelo, P.C. review and request instructions.
F. Patching:  Where the existing surface is not indicated to be refinished, patch to match the surface finish that

existed prior to cutting.  Where the surface is indicated to be refinished, patch so that the substrate is ready for
the new finish.

G. Remove demolition debris and abandoned items from alterations areas and dispose of off-site; do not burn or
bury.

H. Do not begin new construction in alterations areas before demolition is complete.
I. Comply with all other applicable requirements of this section.

3.7 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. This Section includes procedural requirements for cutting and patching.

1. Refer to various sections and divisions for other requirements and limitations applicable to cutting and
patching.

2. Contractor acknowledges that the work involves renovation and alteration of existing improvements
and, therefore, cutting and patching of the work is essential for the Project to be successfully
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completed.  Contractor shall perform any cutting, altering, patching and fitting of the work necessary
for the work and the existing improvements to be fully integrated and to present the visual appearance
of an entire, completed, and unified project.  In performing any work which requires cutting, fixing, or
patching, Contractor shall use its best efforts to protect and preserve the visual appearance and
aesthetics of the project to the reasonable satisfaction of both the Owner's Representative and
Architect.

3. Each Contractor shall do all cutting, patching, repairing as necessary for their work. In all cases, the
cutting, patching, repairing and finishing shall be performed by mechanics skilled in the particular
trade required at no additional cost to the Owner's Representative.

C. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Match work that has been cut to adjacent work.
4. Repair areas adjacent to cuts to required condition.
5. Repair new work damaged by subsequent work.
6. Remove samples of installed work for testing when requested.
7. Remove and replace defective and non-complying work.

D. 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.

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior approval.
F. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
G. Patching:

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.
3.8 SPECIAL REQUIREMENTS

A. Notwithstanding anything contained in the Contract Documents to the contrary, the Contractor(s) shall not be
permitted to disrupt operation of any building system or any of the services without Owner's Representative's
prior written consent, which shall not be unreasonably withheld. Any request to perform such work shall be in
writing, received by Owner's Representative no less than five (5) working days prior to the commencement of
the request for disruption, and shall detail:
1. The exact nature and duration of such interruption;
2. The area of the Building affected, and;
3. Any impact upon the Construction Schedule caused by such proposed temporary disruption. All Work

shall be performed during the hours and on the days set forth in the Specifications.
3.9 FIRE PREVENTION AND CONTROL Refer to Section 01 3553
3.10 WATCHMAN

A. The Owner will not provide watchman.  Each Contractor will be held responsible for loss or injury to persons
or property or work where his work is involved and shall take such precautionary measures as he may deem
necessary to protect his own interests.

3.11 SECURITY SYSTEM Refer to 01 3553 - Security Procedures
3.12 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly condition.
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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.

E. Each Contractor is responsible for own daily debris removal into containers provided by the Contractor.
Working areas are to be broom swept on a daily basis by the Contractor.

F. Each Prime Contractor is responsible to provide dust protection for their construction-related activities.
G. If daily cleaning and dust protection is not provided the Contractor will be back charged for cleanup

performed by employees of the Owner or a separate contractor retained by the Owner.
3.13 PROTECTION OF INSTALLED WORK

A. Each  Contractor is responsible to provide protection for their work.
B. Protect installed work from damage by construction operations.
C. Provide special protection where specified in individual specification sections.
D. Provide temporary and removable protection for installed products. Control activity in immediate work area

to prevent damage.
E. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
F. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy

objects, by protecting with durable sheet materials.
G. Protect work from spilled liquids.  If work is exposed to spilled liquids, immediately remove protective

coverings, dry out work, and replace protective coverings.
1. 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.
H. Prohibit traffic from landscaped areas.
I. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.14 DEMONSTRATION AND INSTRUCTION
A. See Section 01 7900 - Demonstration and Training.

3.15 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.16 FINAL CLEANING
A. Final cleaning shall be the responsibility of the Each Contractor and all costs for final cleaning shall be

included in the Base Bid. Final cleaning responsibility shall be limited to all  areas where renovations occur.
B. Execute final cleaning prior to Substantial Completion.
C. Clean interior and exterior transparent materials, including but not limited to glass, (e.g. windows, door

windows, etc.)  surfaces exposed to view; remove temporary labels, stains and foreign substances, polish
transparent and glossy surfaces . Replace any damaged glass.

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 exposed finishes to a dust free condition, free of stains, fingerprints, films, soil, dirt and similar foreign
substances.

F. Remove tools, construction equipment, machinery, and surplus material from Project site.
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G. Touch up and otherwise repair and restore marred, exposed finishes and surfaces evidence of repair or
restoration. Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already
show.

H. Remove temporary protection and facilities installed for protection of work during construction unless
otherwise directed by the Owner's Representative.

I. Replace parts subject to unusual operating conditions.
J. Leave Project clean and ready for occupancy.
K. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess

materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage
systems.  Remove waste materials from Project site and dispose of lawfully.

3.17 CLOSEOUT PROCEDURES Refer to Section 01 7800
END OF SECTION
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SECTION 01 7800
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Substantial Completion.
B. Final Completion.
C. Project record documents.
D. Operation and maintenance data.
E. Warranties

1.3 RELATED REQUIREMENTS
A. Section 00 7200 - General Conditions: Warranty and Correction of work.
B. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings, product data, and

samples.
C. Section 01 7000 - Execution:  Progress cleaning.
D. Section 01 7900 - Demonstration and Training.
E. Individual Product Sections:  Specific requirements for operation and maintenance data.
F. Individual Product Sections:  Warranties required for specific products or Work.

1.4 SUBSTANTIAL COMPLETION Refer to Section 9.8 of the General Conditions for additional
requirements

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion:
1. Prepare a list of items to be completed and corrected, the value of items on the list, and reasons why

the Work is not complete.
2. Advise Owner's Representative and Architect of pending insurance changeover requirements.
3. Obtain and submit releases permitting Owner's Representaive and Architect unrestricted use of the

Work and access to services and utilities.  Include occupancy permits, operating certificates, and
similar releases.

B. Prior to  issuance of the Certificate of Substantial Completion, submit, in writing, a request to the Owner's
Representaive to perform site inspection for the purpose of preparing a "punch list".

C. On receipt of request the Owner's Representative and Architect  will schedule and prepare a punch list.
D. Certificate of Substantial Completion will be issued only after completion of all punch list items or Owner's

Representative and Architect will notify Contractor of items, either punch list or additional items identified by
Architect, that must be completed or corrected before a certificate will be issued. After completion of all
punch list items submit the following: (As applicable)
1. Application for Payment showing 100 percent completion for portion of the Work claimed as

substantially completed.
2. Manufacturer's Warranties/guarantees.
3. Contractor's Warranty two (2) years minimum and extended warranties.
4. Maintenance agreements, if any.
5. Manifest for disposal of Hazardous Material.
6. Manifest for disposal of material.
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7. Maintenance Manuals and Instructions Manuals
8. Signed Receipt by Owner's Representative of spare parts and attic stock, if any.
9. Changeover information related to Owner's occupancy, use, and maintenance.
10. List of incomplete Work, recognized as exceptions to Architect's "punch list".
11. Removal of temporary facilities and services.
12. Removal of surplus materials, rubbish and similar elements.
13. This application shall reflect Certificates of Partial Substantial Completion issued previously for

Owner occupancy of designated portions of the Work.
14. As Built Drawings.
15. Project Record Documents.
16. DOL Final Completion Form. (PW 200).

E. Request re-inspection when the Work identified in previous inspections as incomplete is completed or
corrected.
1. If necessary re-inspection will be repeated and the Contractor shall pay for all additional inspections.
2. Results of completed inspection will form the basis of requirements for Final Completion.

1.5 FINAL COMPLETION
A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion,

complete the following:
1. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request,

Owner's Representative and Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Owner's Representative and Architect will not process a final Certificate for
Payment until after the inspection or will notify Contractor of construction that must be completed or
corrected before certificate will be issued.
a. Re-inspection:  Request re-inspection when the Work identified in previous inspections as

incomplete is completed or corrected.
B. Following Final Inspection and acceptance of work submit the following: (As applicable to each Contractor)

1. Submit a final Application for Payment according to Division 1 Section 01 2000 - Price and Payment
Procedures.

2. Architect's punch list certifying all punch list items have been completed with each item signed off by
the Owner's Representative and Contractor.

3. Update final statement, accounting for final changes to the Contract Sum.
4. Release of liens from Contractor and all entites who performed labor, equipment or materials on

behalf (subcontractors, etc.) of the Contractor.
5. Consent of Surety to Final Payment, AIA Document G707.
6. Final Liquidated Damages settlement statement.
7. Contractor's Affidavit of Release of Liens (AIA G706A).
8. Contractors Affidavit of Payment of Debts and Claims (AIA G706)
9. Contractor's Certification of Payment of Prevailing Wage Rates.
10. Contractor's Certified Statement certifying that no asbestos containing material was incorporated into

the project.
11. Asbestos manifest.
12. Underwriters Certificate or authorized third party Certificate.

1.6 SUBMITTALS
A. Each Contractor shall submit all documentation identified in this section within thirty (30) working days from

the time the Contractor submits the list of items to be corrected, in addition to other rights of the Owner set
forth elsewhere in the Contract Documents, to include but not limited to withholding of final payment. If the
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documentation has not been submitted within thirty (30) day period, the Owner's Representative will obtain
such through whatever means necessary. The Contractor shall solely be responsible for all expenses incurred
by the Owner, provided the Owner has advised the Contractor of this action seven (7) days prior to the
culmination date by written notice.

B. Project Record Documents:  Submit documents to Architect with claim for final Application for Payment.
Refer to Section 01 2000 Price and Payment for additional information.

C. Operation and Maintenance Data:
1. Refer to individual sections for additional requirements.
2. Submit two copies of preliminary draft or proposed formats and outlines of contents before start of

Work.  Owner's Representative and Architect will review draft and return one copy with comments.
3. Submit two sets of revised final documents in final form within 10 days after final inspection.

D. Warranties:
1. Make other submittals within 10 days after Date of Substantial Completion, prior to final Application

for Payment.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.
6. Manufacturer's instruction for assembly, installation, and adjusting.
7. O&M Manuals.

B. Ensure entries are complete and accurate, enabling future reference by Owner's Representative.
C. Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress.

1. Review with Owner's Representative with each application for payment.
2. Owner's Representative shall verify record mark-up is to date.
3. Failure to maintain mark up will be cause for rejecting the application.

E. Specifications:  Legibly mark and record at each product section description of actual products installed,
including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction including:
1. Measured horizontal and vertical locations of underground utilities and appurtenances, referenced to

permanent surface improvements.
2. Measured locations of internal utilities and appurtenances concealed in construction, referenced to

visible and accessible features of the Work.
3. Field changes of dimension and detail.
4. Details not on original Contract drawings.

G. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and approved
Shop Drawings at the project site.
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H. Each Contractor is responsible for marking up Sections that contain its own Work and for submitting the
complete set of record Specifications.

I. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown
originally.  Require individual or entity who obtained record data, whether individual or entity is Installer,
subcontractor, or similar entity, to prepare the marked-up Record Prints.
1. Accurately record information in an understandable drawing technique.
2. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing

concealed installations.
J. Content:  Types of items requiring marking include, but are not limited to, the following:

1. Dimensional changes to Drawings.
2. Revisions to details shown on Drawings.
3. Revisions to routing of piping and conduits.
4. Revisions to electrical circuitry.
5. Actual equipment locations.
6. Duct size and routing.
7. Locations of concealed internal utilities.
8. Changes made by Change Order or Construction Change Directive.
9. Changes made following Owner's Representative and Architect 's written orders.
10. Details not on the original Contract Drawings.
11. Field records for variable and concealed conditions.
12. Record information on the Work that is shown only schematically.

K. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical
conditions, completely and accurately.  If Shop Drawings are marked, show cross-reference on the Contract
Drawings.

L. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for
different categories of the Work at the same location.

M. Mark important additional information that was either shown schematically or omitted from original
Drawings.

N. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar
identification, where applicable.

O. Provide ALL final record documents on flash drive in PDF-A Format.
3.2 FORMAT

A. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a
prominent location. Contractor shall certify and sign.

B. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable sets.  Bind
each set with durable paper cover sheets.  Include identification on cover sheets.

C. Record PDF Drawings:  Organize PDF information into separate electronic files that correspond to each sheet
of the Contract Drawings.  Name each file with the sheet identification.  Include identification in each PDF
file.

D. Identify  Record Drawing as follows:
1. Project name.
2. Date.
3. Designation "PROJECT RECORD DRAWINGS."
4. Name of Architect and Owner's Representative.
5. Name of Contractor.
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6. Contractor shall certify and sign each drawing
3.3 OPERATION AND MAINTENANCE DATA

A. Source Data:  For each product or system, list names, addresses and telephone numbers of Subcontractors and
suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and data applicable
to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and systems, to
show control and flow diagrams.  Do not use Project Record Documents as maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions for each
procedure, incorporating manufacturer's instructions.

3.4 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES
A. For Each Product, Applied Material, and Finish:

1. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents and
methods, precautions against detrimental cleaning agents and methods, and recommended schedule for
cleaning and maintenance.

2. Where additional instructions are required, beyond the manufacturer's standard printed instructions,
have instructions prepared by personnel experienced in the operation and maintenance of the specific
products.

3.5 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS
A. Assemble operation and maintenance data into durable manuals for Elmsford Union Free School District 's

personnel use, with data arranged in the same sequence as, and identified by, the specification sections.
B. Where systems involve more than one specification section, provide separate tabbed divider for each system.
C. Binders:  Commercial quality, 8-1/2 by 11 inch (216 by 280 mm) three D side ring binders with durable

plastic covers; 2 inch (50 mm) maximum ring size.  When multiple binders are used, correlate data into
related consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of Owner's
Representative, Fuller and D'Angelo, P.C., Consultants, Contractor, and Subcontractors , with names of
responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on the divider tab;
where multiple volumes are required, include all volumes Tables of Contents in each volume, with the current
volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents on the divider
tab; immediately following the divider tab include a description of product and major component parts of
equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.
I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to size of text

pages.
J. Arrangement of Contents:  Organize each volume in parts as follows:

1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
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b. Operation and maintenance data.
c. Field quality control data.
d. Photocopies of warranties and bonds.

K. Arrange content by systems under section numbers and sequence of Table of Contents of this Project Manual.
1. Maintenance instructions for special finishes, including recommended cleaning methods and materials,

and special precautions identifying detrimental agents.
3.6 WARRANTIES

A. Obtain warranties, executed in duplicate by responsible Subcontractors, suppliers, and manufacturers, within
10 days after completion of the applicable item of work.  Except for items put into use with Elmsford Union
Free School District 's permission, leave date of beginning of time of warranty until Date of Substantial
completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.
C. Co-execute submittals when required.
D. Retain warranties until time specified for submittal.
E. Include originals of each in operation and maintenance manuals, indexed separately on Table of Contents.
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CHECKLIST FOR PROJECT CLOSEOUT
AND PROCESSING OF FINAL PAYMENT

JOB TITLE:  - Elmsford Union Free School District HVAC Upgrades Alice E. Grady Elementary
School
BOARD OF EDUCATION BID  NUMBER;

CLOSE-OUT SUBMITTALS: (As Applicable)
[   ]   PREVAILING WAGE CERTIFICATION.
[   ]   UL CERTIFICATION
THREE (3) RING BINDER BROCHURES OF OPERATION AND MAINTENANCE 

MANUALS FOR ALL EQUIPMENT  INSTALLED ON THE PROJECT INCLUDING 
THE FOLLOWING:

[   ]    TYPED OR PRINTED INSTRUCTIONS COVERING THE CARE AND OPERATIONS OF 
EQUIPMENT AND SYSTEMS  FURNISHED AND INSTALLED.

[   ]    MANUFACTURERS INSTRUCTION BOOKS, DIAGRAMS, SPARE PARTS LISTS 
COVERING ALL EQUIPMENT.

[   ]    INSTRUCTION OF OWNER'S REPRESENTATIVE IN CARE AND MAINTENANCE OF 
NEW EQUIPMENT.

[   ]    ALL APPROVED SHOP DRAWINGS.
[   ]    CERTIFICATES OF COMPLIANCE AND INSPECTION.  (WHERE APPLICABLE 

ELECTRIC, ELEVATOR, ETC.)
[   ]    SPARE PARTS AND MAINTENANCE MATERIALS.  (RECEIPT SIGNED BY 

FIELD SUPERINTENDENT)
[   ]    EVIDENCE OF COMPLIANCE WITH REQUIREMENTS OF GOVERNING 

AUTHORITIES (CERTIFICATES OF INSPECTION ELECTRICAL).
[   ]    CERTIFICATES OF INSURANCE FOR PRODUCTS AND COMPLETED 

OPERATIONS.
[   ]    NOTARIZED STATEMENT THAT ONLY NON-ASBESTOS MATERIALS 

WERE INSTALLED ON THIS PROJECT.
[   ]    FULLY EXECUTED CERTIFICATE OF SUBSTANTIAL COMPLETION: AIA G704.
[   ]    CONTRACTOR'S WRITTEN TWO-YEAR WARRANTY AND EXTENDED 

WARRANTIES (IF ANY REQUIRED).
[   ]    DOL PW 200 FORM.
[   ]   PROJECT RECORD DOCUMENTS.
[   ]    AS-BUILT DRAWINGS.
[   ] EVIDENCE OF PAYMENT AND RELEASE OF LIEN
[   ]    CONTRACTOR'S AFFIDAVIT OF PAYMENT OF DEBTS AND CLAIMS: AIA G706.
[   ]    CONTRACTOR'S AFFIDAVIT OF RELEASE OF LIENS - AIA G706A PRIME 

CONTRACTORS AND SUBCONTRACTORS.
[   ]    CONSENT OF SURETY TO FINAL PAYMENT AIA G707.

REFER TO SECTION 01 7800 PAR 1.4 AND 1.5 FOR ADDITIONAL REQUIREMENTS. FINAL
PAYMENT WILL NOT BE PROCESSED UNTIL ALL ITEMS INDICATED ARE RECEIVED IN
ACCORDANCE WITH SECTION 01 7800 - CLOSEOUT SUBMITTALS.
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END OF SECTION
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SECTION 01 7900
DEMONSTRATION AND TRAINING

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General  Conditions and Division 1 Specification
Sections, apply to this Section.

1.2 SUMMARY
A. Demonstration of products and systems  where indicated in specific specification sections.
B. Training of Elmsford Union Free School District  personnel in care, cleaning, maintenance, and repair is

required for:
1. Synthetic Turf.
2. Scoreboard.
3. RFP doors and hardware.
4. Items specified in individual product Sections.

1.3 RELATED REQUIREMENTS
A. Section 01 7800 - Closeout Submittals:  Operation and maintenance manuals.

1.4 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 DEMONSTRATION - GENERAL

A. Demonstration may be combined with Elmsford Union Free School District  personnel training if applicable.
B. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and repair

procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

END OF SECTION





 ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
ASBESTOS ABATEMENT SUMMARY OF WORK 

 
 

 FULLER AND D'ANGELO, P.C. 
  ARCHITECTS AND PLANNERS 

02 8070 - 1 
 

SECTION 02 8070 

ASBESTOS ABATEMENT SUMMARY OF WORK 

PART 1 - GENERAL 

1.01 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of this Contract comprises of asbestos abatement located at Alice E. Grady Elementary 
School. 

B. The work includes the removal and disposal of the following asbestos containing materials: 
1. Floor Tile/Mastic 
2. Roofing Materials 

1.02 CONTRACTS 

A. Division of Work 
1. Asbestos Abatement Contractor under General Contractor 

a. Perform Work required and as specified in the following specification sections and divisions: 
Divisions 00 through 02. 

b. Perform Work required and indicated on the drawings. 
2. The above listing of drawings and specifications is intended as a guide and does not relieve the 

Contractors of the responsibility of reviewing all drawings and specifications for bidding and 
coordinating with others during the construction period. Review Contract Documents before 
submitting proposals. 

1.03 WORK BY OTHERS 

A. Work on the project site which will be executed prior to the start of the Work of this Contract, and which 
is excluded from this Contract, is as follows: 
1. None 

B. Work on the project site which will be executed after completion of the Work of this Contract, and which 
is excluded from this Contract, is as follows: 
1. Renovations 

1.04 DESCRIPTION OF WORK 

A. The Work specified herein shall be the removal of asbestos containing materials by competent persons 
trained, knowledgeable, and qualified in the techniques of abatement, handling, and disposal of asbestos 
containing and asbestos contaminated materials and the subsequent cleaning of contaminated areas, who 
comply with all applicable federal, state, and local regulations and are capable of and willing to perform 
the Work of this Contract. 

B. The Contractor shall supply labor, materials, services, insurance, permits, and equipment necessary to 
carry out the Work in accordance with all applicable federal, state, and local regulations and these 
specifications. 

C. The Contractor is responsible for restoring the Work area and auxiliary areas utilized during the 
abatement to conditions equal to or better than original. Damages caused during the performance of 
abatement activities shall be repaired by the Contractor (e.g., paint peeled off by barrier tape, nail holes, 
water damage, broken glass) at no additional expense to the Owner. 

1.05 WORK SEQUENCE 

A. Construct Work in stages to accommodate the Owner's use of the premises during the construction 
period. Coordinate construction schedule with the Engineer. 

B. Construct Work in stages to provide for public convenience. 
1.06 PARTIAL OWNER OCCUPANCY 

A. The Owner will occupy the existing building during the construction period and will maintain normal 
operations. The Owner will cooperate with the Contractor to facilitate the continuity and the progress of 
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the Work. Cooperate with the Owner by minimizing the disturbance of the Owner's activities in spaces 
adjacent to the construction Work. 

B. Protect the occupants against hazards of asbestos abatement and other construction operations and also 
provide access to Owner-occupied spaces. If elimination of access to any occupied space becomes 
necessary, it shall occur only after advance notice and special arrangements with the Owner. 

C. Provide necessary barricades, temporary partitions, other separations, and closures to protect the 
occupants of the building from harm or injury due to the construction operations, to restrict occupancy of 
construction areas to construction workers, and to prevent dust and debris caused by construction 
activities from entering Owner-occupied spaces. 

1.07 COORDINATION 

A. The Contractor shall work with the others at the job site to maintain continuity of Work in accordance 
with the project schedule. The Contractor must cooperate to the maximum extent with the other 
Contractors to facilitate the execution of their Work. Timely notice of change in the Contractor's 
schedule shall be given to the others and to the Engineer so that all operations may be rescheduled or 
modified as required. 

B. In case of conflicts occurring because of failure to abide by the requirements of the above paragraph, the 
Engineer's decision will be final, and no extra compensation will be awarded for extra work caused by 
failure to follow the above requirements. 

C. The Owner or his representative shall have the right to stop the work immediately if the Contractor does 
not adhere to the specifications contained herein. Such notice can be verbal or in writing. If a verbal 
order is given, a written order must follow. 

1.08 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS 

A. The lists of equipment, tabulations of data measurements, and schedules appearing in the specifications 
or drawings are included only for the assistance and guidance of the Contractor in arriving at a more 
complete understanding of the intended installation. They are not intended, or to be construed, as 
relieving the responsibility of the Contractor in making his own takeoff. 

1.09 ABBREVIATIONS AND SYMBOLS 

A. Contractor is expected to be familiar with the standard abbreviation symbols used in the Contract 
Documents. Inform the Engineer, in writing, of any unclear or unknown abbreviation or symbol prior to 
the Bid Date. Unless notified, the Engineer will assume that the Contractor is fully familiar with all such 
items and can execute his Work accordingly. 

1.10 PROTECTION OF EXISTING BUILDING AND GROUNDS 

A. Provide protection to prevent damage to the building, both interior and exterior, during construction 
operations. 

B. Repair damage to building and grounds to satisfaction of the Owner. 
1.11 PROTECTION OF EQUIPMENT AND MATERIALS 

A. Assume full and complete responsibility for protection and safe-keeping of his products and equipment 
stored at project location. 

1.12 PROTECTION OF UTILITIES 

A. Provide and maintain adequate protection for existing utilities. Repair such Work damaged during 
construction to the satisfaction of the Engineer. 

1.13 ASBESTOS PROJECT MONITOR 

A. Perform work only when the Asbestos Project Monitor is on site unless otherwise instructed in writing by 
the Engineer. 

B. Perform work only during the hours of work established at the Pre-Construction Meeting or as approved 
in writing by the Engineer at least 24 hours in advance of the change. This will allow the Asbestos 
Project Monitor to monitor the Work in progress. 
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 NOTE: THE CONTRACTORS ARE HEREBY NOTIFIED THAT IN THE EVENT THE 
CONTRACTORS, THEIR EMPLOYEES OR SUBCONTRACTORS ENCOUNTER A MATERIAL 
OR CONDITION WHICH IS UNKNOWN OR WHICH MAY BE SUSPECTED TO CONTAIN 
ASBESTOS OR OTHER HAZARDOUS MATERIAL, THE CONTRACTOR WILL NOT DISTURB 
THE MATERIAL BUT SHALL STOP WORK IN THAT AREA AND NOTIFY THE OWNER IN 
WRITING IMMEDIATELY OF THE CONDITION OR MATERIAL. 

END OF SECTION 
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SECTION 02 8071 

ASBESTOS ABATEMENT REGULATORY REQUIREMENTS 

PART 1 - GENERAL 

1.01 GENERAL REQUIREMENTS 

A. All Work under this Contract shall be done in strict accordance with all applicable federal, state, and 
local regulations, standards, and codes governing asbestos abatement and any other trade work done in 
conjunction with the abatement. 

B. The most recent edition of any relevant regulation, standard, document, or code shall be applicable to the 
Work. Where conflict among the requirements or with these specifications exists, the most stringent 
requirements are applicable. 

C. Copies of all standards, regulations, codes, and other applicable documents and subsequent amendments 
thereto, listed in this section and including this specification, shall be available at the work site in the 
clean change area of the worker decontamination system. 

PART 2 - SPECIFIC REQUIREMENTS 

2.01 OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) 

A. OSHA regulations governing asbestos abatement include, but are not limited to: 
1. Title 29 CFR 1926.1101, Occupational Exposure to Asbestos Construction Standard. 
2. Title 29 CFR 1910.1001, General Industry Standard for Asbestos. 
3. Title 29 CFR Section 1910.134, General Industry Standard for Respiratory Protection. 
4. Title 29 CFR Section 1910.20, Access to Employee Exposure and Medical Records. 
5. Title 29 CFR Section 1910.1200, Hazard Communication. 
6. Title 29 CFR Section 1910.145, Specifications for Accident Prevention Signs and Tags. 
7. Title 29 CFR Section 1910.95, Noise Regulation. 

2.02 ENVIRONMENTAL PROTECTION AGENCY (EPA) 

A. EPA regulations governing asbestos abatement include, but are not limited to: 
1. Title 40 CFR Part 61, Subparts A and M, National Emission Standard for Asbestos. 
2. Title 40 CFR Part 763, Subpart G, Asbestos Abatement Project. 
3. Title 40 CFR Part 763, Asbestos Containing Materials in Schools, Final Rule and Notice. 

2.03 AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

A. ANSI standards governing asbestos abatement include, but are not limited to: 
1. Fundamentals Governing the Design and Operation of Local Exhaust Systems, Publication 29.2-79. 
2. Practices for Respiratory Protection, Publication Z88.2-80. 

2.04 COMPRESSED GAS ASSOCIATION (CGA) 

A. Pamphlet G-7, "Compressed Air for Human Respiration" and Specification G-7.1, “Commodity 
Specification for Air.” 

2.05 MINE SAFETY AND HEALTH ADMINISTRATION (MSHA) 

A. Certification of respirators as per 30 CFR Part 11. 

2.06 NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH) 
A.    NIOSH regulations governing asbestos abatement include, but are not limited to: 

1.    A guide to respiratory protection for the asbestos abatement industry. 
2.    Approval of respirators as per 30 CFR Part 11. 
3.    Standards for analysis of air samples. 

2.07 CANADIAN STANDARD ASSOCIATION 

A. Standard Z180.1-1978, "Compressed Breathing Air." 

2.08 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

A. Standard Guide for Visual Inspection of Asbestos Abatement Projects. 
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2.09 NEW YORK STATE REQUIREMENTS 

A. State regulations governing asbestos abatement include, but are not limited to: 
1. New York State Department of Environmental Conservation (NYSDEC), Title 6 NYCRR, Part 360 

and 364, The New York State Hazardous Waste Management Regulations. 

B. Part 56 of Title 12 of the Official Compilation of Codes, Rules and Regulations. 

C. Chapter II: Title 10, Part 73 of the New York Code of Rules and Regulations: Asbestos Safety Program 
Requirements. 

D. New York State Education Department regulations. 

2.10 LICENSES 

A. Maintain current licenses as required by applicable state or local jurisdictions for the removal, 
transportation, disposal, or other regulated activity relative to the Work of this Contract. 

2.11 NEW AND AMENDED REGULATIONS 

A. Any and all new or amended federal, state, or local regulations becoming effective during this project 
and not listed are to be considered as part of this specification. 

2.12 NOTICES 

A. USEPA: Send written notification in accordance with 40 CFR Part 61.146 to the Regional Asbestos 
Contact responsible for the enforcement of the National Emission Standard for Asbestos at least ten (10) 
days prior to the commencement of any on-site project activity. Send notification to the following 
address: 

  Region 2 

  Asbestos NESHAPS Contact 

  Air and Waste Management Division 

  USEPA 

  26 Federal Plaza 

  New York, New York 10007 

B. NYS Department of Labor: Send written notification in accordance with Part 56 of Title 12 to the 
Asbestos Control Bureau of the NYS Department of Labor's Division of Safety and Health. Use forms 
provided by the Department of Labor. 

END OF SECTION 
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SECTION 02 8073 

ASBESTOS ABATEMENT SUBMITTALS 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Related Requirements Specified Elsewhere 
1. Testing Laboratory Services: Section 02 8074 

B. Schedule submittals to be presented at the pre-construction meeting. Indicate items where additional time 
is needed and on what dates they will be submitted. The dates indicated for each submittal shall consider 
the lead time required for ordering and fabricating of the various items. 

1.02 SUBMISSION REQUIREMENTS 

A. Pre-contract Submittals. Within three days after the bids are opened, the three apparent low bidders shall 
be required to submit the following documentation: 
1. Resume: Shall include the following: 

a. Contractor license issued by New York State Department of Labor. 
b. The number of years engaged in asbestos removal. 
c. An outline of the worker training course and medical surveillance program conducted by the 

contractor. 
d. A standard operating procedures manual describing work practices and procedures, 

equipment, type of decontamination facilities, respirator program, special removal techniques, 
etc. 

2. Citations/Violations/Legal Proceedings 
a. Submit a notarized statement describing any citations, violations, criminal charges, or legal 

proceedings undertaken or issued by any law enforcement, regulatory agency, or consultant 
concerning performance on previous abatement contracts. Briefly describe the circumstances 
citing the project and involved people and agencies as well as the outcome of any actions. 

b. Answer the question: "Has your firm or its agents been issued a Stop Work Order on any 
project within the last two years?" If "Yes", provide details as discussed above. 

c. Answer the question: "Are you now, or have you been in the past, a party to any litigation or 
arbitration arising out of your performance on asbestos abatement contracts?" If "Yes", 
provide details as discussed above. 

d. Describe any liquidated damages assessed within the last two years. 
3. Preliminary Schedule 

a. Provide an estimate of manpower to be utilized, and the time required for completion of each 
major work area. Include the size and number of crews and work shifts. 

B. Prior to Commencement of Work, Owner will: 
1. Submit to the Contractor results of pre-abatement air sampling (if conducted) including location of 

samples, names of the Air Sampling Professional, equipment utilized, and method of analysis. 
2. Document that Owner's employees who will be required to enter the work area during abatement 

have received training equal to that detailed in Section 02 8080. 

C. Prior to Commencement of Work, Contractor shall: 
1. NYS Department of Labor: Provide Owner with a copy of the notice to the Asbestos Control 

Program of the NYS Labor Department's Division of Safety and Health as per Part 56 of Title 12. 
2. NYSDEC: Submit to the Owner a copy of the annual "Industrial Waste Hauler Permit" specifically 

for asbestos-containing materials required pursuant to 6 NYCRR364. Submit certification that the 
proposed waste disposal site meets the requirements of 40 CFR 61.156 and any pertinent local and 
state regulations. Provide Owner with a copy of the notice to the Asbestos Enforcement Division of 
the NYSDEC. 
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3. Submit documentation satisfactory to the Owner that the Contractor's employees, including 
Superintendent, Foremen, Supervisors, and other company personnel or agents, who may be 
exposed to airborne asbestos fibers or who may be responsible for any aspects of abatement 
activities, have received adequate training. A copy of their Asbestos Handling Certificates will be 
provided. Foremen and Supervisors shall, at a minimum, meet the training requirements of a 
competent person as defined in 29 CFR 1926.1101. 

4. Submit to the Owner shop drawings for layout and construction of decontamination enclosure 
systems and barriers for isolation of the work area as detailed in Section 028081 of this 
specification and required by applicable regulations. 

5. With the Owner, inspect the premises wherein all abatement and abatement related activities will 
occur and prepare a statement signed by both agreeing on building and fixture conditions prior to 
the commencement of work. 

6. Submit manufacturer's certification that HEPA vacuums, negative pressure ventilation units, and 
other local exhaust ventilation equipment conform to ANSI Z9.2-79. 

7. When rental equipment is to be used in abatement areas or to transport asbestos-contaminated 
waste, a written notification concerning intended use of the rental equipment must be provided to 
the rental agency with a copy submitted to the Owner. 

8. Provide a copy of the respiratory program required in 29 CFR 1910.134 (b), (d), (e), and (f). 
Include manufacturer certification of HEPA filtration capabilities for all cartridges and filters. 

9. Submit a copy of the firm's asbestos handling license. 
10. Submit the name, address, contact person and the ELAP approval number for the laboratory 

utilized for the analysis of the Contractor's OSHA monitoring. 
11. Progress Schedule: 

a. Show the complete sequence of construction by activity and the sequencing of work within 
each building or section of the work. 

b. Show the dates for the beginning and completion of each major element of work including 
substantial completion dates for each work area, building, or phase. 

c. Show projected percentage of completion for each item, as of the first day of each month. 
d. Show final inspection dates. 

12. Abatement Work Plan: Provide plans which clearly indicate all work areas (numbered sequentially) 
including the locations and types of all decontamination chambers, entrances and exits to the work 
area, type of abatement activity/technique, number and location of negative air units and exhaust 
including calculations, and the proposed location and construction of storage facilities and field 
office. 

13. Worker Training and Medical Surveillance: The Contractor shall submit a list of the persons who 
will be employed by him and his subcontractors in the removal work. Present evidence that workers 
have received proper training required by the regulations and the medical examinations required by 
OSHA 29 CFR 1926.1101. 

14. Logs: Specimen copies of daily progress log, visitor's log, and disposal log. 
15. Material List: A complete materials list of all items proposed to be furnished and used under this 

contract. 
16. Subcontractors List: The prime contractor shall submit a list of all subcontractors to be used on the 

project. 
17. Material Safety Data Sheets (MSDS): Submit copies of MSDS for each chemical or material used 

for the project (encapsulant, surfactant, mastic remover, etc.) 
18. Project Supervisor: Submit the resume of the proposed Project Supervisor. 
19. Worker's Acknowledgments: Submit statements signed by each employee that the employee has 

received training in the proper handling of asbestos containing materials; understands the health 
implications and risks involved; and understands the use and limitations of the respiratory 
equipment to be used. 

D. During abatement activities, Contractor shall: 
1. Submit copies of all transport manifests, trip tickets, and disposal receipts for all asbestos waste 

materials removed from the work area during the abatement process. The documentation must 
show the entire chain of custody from the time the asbestos is removed. 
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2. The Contractor will maintain worksite entry logbooks with information on worker and visitor 
access. The Asbestos Handling Certificates for all workers will be kept at the entrance to the work 
site or the certificates will be checked upon each entry by the Contractor. Copies will be provided 
to the Owner, Engineer, and Contractor. 

3. Submit logs documenting filter changes on respirators, HEPA vacuums, negative pressure 
ventilation units, and other engineering controls. 

4. Submit results of bulk material analysis and air sampling data collected during the abatement 
including OSHA compliance air monitoring results. 

5. Submit results of materials testing conducted during the abatement for purposes of utilization 
during abatement activities (e.g., testing of encapsulant for depth of penetration and testing of 
substitute materials for adherence to encapsulated surfaces). 

6. Post in the clean room area of the worker decontamination enclosure a list containing the names, 
addresses, and telephone numbers of the Contractor, the Owner, the Engineer, the Asbestos Project 
Monitor, the General Superintendent, the Air Sampling Professional, the testing laboratory, the 
police department, the fire department, and any other personnel who may be required to assist 
during abatement activities (e.g., Safety Officer, Building Maintenance Supervisor, and Energy 
Conservation Officer). 

E. Project Closeout Submissions: 
1. Submit copies of all waste disposal manifests, seals, and disposal logs. 
2. Submit OSHA compliance air monitoring records conducted during the work. 
3. Submit copies of the daily progress log. 
4. Submit copies of the Visitor's log. 
5. Submit Certificate of Visual Inspection. 
6. Submit copies of any required Employee Statements such as Medical Examination Statement, 

Certificate of Worker's Release, or Employee Training Statement. 

END OF SECTION 
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SECTION 02 8074 

ASBESTOS TESTING QUALITY CONTROL 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Related Requirements Specified Elsewhere 
1. Asbestos Abatement Submittals:  Section 02 8073 
2. The Owner will obtain the services of a Project Monitor and analysis laboratory to constantly 

monitor airborne concentrations of asbestos throughout the course of the abatement project. 
3. Laboratory services, obtained by the Owner for bulk sampling, area air sampling, and clearance 

sampling, are to ensure that Contract provisions are met. 
a. Results of Owner-procured tests will be made available to the Contractor.  This act shall not 

be construed as relieving the Contractor of his obligations to provide materials and 
workmanship in accordance with pertinent regulations. 

4. Laboratory services obtained by the Contractor for personnel sampling shall comply with all 
pertinent regulations. 
a. Forward copies of test results to the Owner as indicated in Section 02 8073. 

5. The air sampling to be done will be in accordance with an air sampling plan to be prepared by the 
Project Monitor and this specification.  The plan will be approved by the Owner. 

1.02 QUALITY ASSURANCE 

A. Pre-Work Airborne Fiber Counts 
1. The Owner will monitor the baseline fiber counts or those prevalent in the area before work begins 

using the NIOSH 7400 analytical procedure. 
B. Work Area Airborne Fiber Counts 

1. The Owner will monitor airborne fiber counts in the work area during the progress of the work 
through reviewing the personnel monitoring done by the contractor.  The purpose of this air 
sampling will be to detect airborne fiber counts which may significantly challenge the ability of the 
work area isolation procedures to protect the balance of the building or outside of the building from 
contamination by airborne fibers. 

C. Work Area Clearance 
1. To determine if the elevated airborne fiber counts encountered during abatement operations have 

been reduced to an acceptable level, the Owner will sample and analyze air as per this Section 
using either Phase Contrast Microscopy (PCM) and/or Transmission Electron Microscopy (TEM). 

D. The Owner will be conducting air sampling throughout the course of the project. 
E. Fibers Counted 

1. PCM:  "Airborne Fibers" referred to above include all fibers regardless of composition as counted 
in the NIOSH 7400 procedure. 

2. TEM:  "Airborne Fibers" referred to above and to be analyzed using the method defined in 40 CFR 
Part 763. 

F. The laboratory utilized for analyzing air samples shall be satisfactory participants in the AIHA 
Proficiency Analytical Testing (PAT) program for asbestos analysis and shall be NYSDOH (New York 
State Department of Health) ELAP accredited. 

G. Laboratories used for bulk material identification shall be satisfactory participants in the EPA quality 
assurance program for bulk asbestos analysis and shall be NYSDOH ELAP accredited. 

H. The Project Monitor shall have a current Project Monitor certificate. 
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PART 2 - PRODUCTS - NOT APPLICABLE 

PART 3 - EXECUTION 

3.01 TESTING LABORATORY SERVICES 

A. The Owner will obtain air and bulk sampling laboratory services by separate Contract.  The laboratory 
will be independent of the abatement contractor. 

B. Personal Air Monitoring 
1. In addition to the requirements of OSHA 1926.1101, the contractor shall be required to perform 

personal air monitoring every work shift, in each work area, during which abatement activities 
occur, in order to determine that appropriate respiratory protection is being utilized. 

2. Results of the air monitoring shall be returned to the site, at least verbally, and posted no later than 
24 hours following the time the sample was collected.  Written results shall be returned to the site 
and posted no more than five days after the monitoring was performed. 

3. Personal air samples shall be analyzed by a laboratory which holds certification by the New York 
State Department of Health's Environmental Laboratory Approval Program.  The asbestos 
consultant must approve the laboratory the contractor intends to use. 

3.02 RESPONSIBILITIES AND DUTIES OF CONTRACTOR 

A. To facilitate testing services, the Contractor shall: 
1. Furnish to the laboratory such samples of materials as may be necessary for testing purposes. 
2. Advise the testing agency sufficiently in advance of operations to allow for completion of tests and 

for the assignment of personnel. 
3. Ensure the cooperation of the employees and superintendent with the Project Monitor. 

3.03 ANALYTICAL METHODS 

A. The following methods may be used by the testing laboratory in analyzing filters used to collect air 
samples: 
1. Cellulose ester filters will be analyzed using the NIOSH 7400 Method accounting rules. 
2. OR 
3. Polycarbonate filters with a pore size less than or equal to 0.4 microns or mixed cellulose ester 

having a pore size less than or equal to 0.45 microns will be analyzed using the method defined in 
40 CFR Part 763, Appendix A to Subpart E. 

3.04 SAMPLE VOLUMES 

A. General:  The number and volume of air samples taken by the Owner will be in accordance with the 
following schedule.  Sample volumes given may vary depending upon the analytical method used. 

B. Before the Start of Work 
1. The Owner will secure the following air samples to establish a base line before the start of work. 

    
LOCATION SAMPLED MINIMUM 

NUMBER 
OF 
SAMPLES 

FILTER MEDIA DETECTION 
LIMIT 
(FIBERS/C.C.) 

MINIMUM 
VOLUME 
(LITERS) 

RATE 
LPM 

EACH WORK AREA 5 CELLULOSE 
ESTER 

0.01 1500 2-10 

      
OUTSIDE EACH 
WORK AREA 

5 CELLULOSE 
ESTER 

0.01 1500 2-10 

      
OUTSIDE BUILDING 2 CELLULOSE 

ESTER 
0.01 1500 2-10 

      
AT JOB SITE 2 CELLULOSE 

ESTER 
0.01 0 0 
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A. Base line is an action level by sample location and expressed in fibers per cubic centimeter which is the 
largest of the following: 
1. Actual fiber concentration of the samples collected on cellulose ester filters for each work area. 
2. 0.01 fibers per cubic centimeter. 

B. Daily During Preparation 
    

LOCATION SAMPLED MINIMUM 
NUMBER 
OF 
SAMPLES 

FILTER MEDIA DETECTION 
LIMIT 
(FIBERS/C.C.) 

MINIMU
M 
VOLUME 
(LITERS) 

RATE 
LPM 

EACH WORK AREA  5 CELLULOSE 
ESTER 

0.01 1500 2-10 

      
OUTSIDE EACH 
WORK AREA 

5 CELLULOSE 
ESTER 

0.01 1500 2-10 

      
OUTSIDE BUILDING 2 CELLULOSE 

ESTER 
0.01 1500 2-10 

      
AT JOB SITE 2 CELLULOSE 

ESTER 
0.01 0 0 

 

  

A. Daily During Abatement 
1. From the start of work building temporary enclosures until ready for clearance air monitoring, the 

laboratory will take the following samples on a daily basis. 
     

LOCATION SAMPLED MINIMUM 
NUMBER 
OF 
SAMPLES 

FILTER MEDIA DETECTION 
LIMIT 
(FIBERS/C.C.) 

MINIMUM 
VOLUME 
(LITERS) 

RATE 
LPM 

OUTSIDE EACH 
WORK AREA * 

4 CELLULOSE 
ESTER 

0.01 1500 2-10 

      
OUTSIDE BUILDING 1 CELLULOSE 

ESTER 
0.01 1500 2-10 

      
OUTPUT NEGATIVE 
PRESSURE SYSTEM 

 CELLULOSE 
ESTER 

0.01 1500 2-10 

      
AT JOB SITE  CELLULOSE 

ESTER 
0.01 0 0 

 

 * TWO (2) SAMPLES OUTSIDE THE WORK AREA BUT WITHIN TEN (10) FEET OF 
ISOLATION BARRIERS.  TWO (2) SAMPLES AT LOCATION WITHIN TEN (10) FEET OF AND 
WITHIN THE ACTUAL ENVIRONMENT OF THE ENTRANCE EXIT OF THE PERSONNEL AND 
WASTE DECONTAMINATION ENCLOSURES. 

A. If airborne fiber counts exceed allowed limits additional samples will be taken as necessary to monitor 
fiber levels. 

B. Clearance Air Monitoring 
1. Air sample locations shall be the same as the locations of the samples collected before the start of 

work. 
2. All air samples will be taken using aggressive sampling techniques as follows: 
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a. There are no standards available for flow rate of leaf blowers or large fans.  However, this 
information is not critical to the success of the procedure. 

b. Before sampling pumps are started, the exhaust from forced air equipment (leaf blower with at 
least 1 horsepower electric motor) will be swept against all walls, ceilings, floors, ledges and 
other surfaces in the room.  This procedure will be continued for five minutes per 1,000 cubic 
feet of floor. 

c. One 20 inch diameter fan per 10,000 cubic feet of room volume will be mounted in a central 
location at approximately 2 meters above floor, directed toward ceiling, and operated at low 
speed for the entire period of sample collection. 

d. Air samples will be collected in areas subject to normal air circulation away from room 
corners, obstructed locations, and sites near windows, door, or vents. 

e. After air sampling pumps have been shut off, fans will be shut off. 
3. Schedule of Air Samples 

a. General:  The number and volume of air samples taken and analytical methods used by the 
Owner will be in accordance with the following schedule.  Sample volumes given may vary 
depending upon the analytical instruments used. 

4. Phase/Contrast Microscopy 
a. In each homogeneous work area after completion of all cleaning work, a minimum of 13 

samples will be taken and analyzed as follows: 
   

LOCATION SAMPLED MINIMUM 
NUMBER 
OF 
SAMPLES 

FILTER MEDIA DETECTION 
LIMIT 
(FIBERS/C.C.) 

MINIMUM 
VOLUME 
(LITERS) 

RATE 
LPM 

Each Work Area 5 CELLULOSE 
ESTER

0.01 1500 2-10 

   
Outside Work Area 5 CELLULOSE 

ESTER
0.01 1500 2-10 

   
At Job Site 2 CELLULOSE 

ESTER
0.01 0 0 

   
At Laboratory 1 CELLULOSE 

ESTER
0.01 0 0 

 
  

a. Analysis:  Fibers on each filter will be measured using the NIOSH 7400 procedure accounting 
rules. 

b. Split Sample:  One work area sample will be split and both halves analyzed separately for 
duplicate analysis. 

c. Satisfactory Clearance Air Monitoring Results:  PCM clearance air monitoring is considered 
to be satisfactory only when every sample is <.01 f/cc unless otherwise directed by the 
Engineer. 

5. Transmission Electron Microscopy 
a. In each homogeneous work area after completion of all cleaning work, a minimum of 13 

samples will be taken and analyzed as follows: 
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LOCATION SAMPLED MINIMUM 
NUMBER 
OF 
SAMPLES 

FILTER MEDIA DETECTION 
LIMIT 
(FIBERS/C.C.) 

MINIMUM 
VOLUME 
(LITERS) 

RATE 
LPM 

EACH WORK AREA 5 POLYCARBONAT
E 
(0.4 MICRONS) 
(37 MM) 
MIXED 
CELLULOSE 
ESTER 
(0.45 MICRONS) 
(25 MM) 

0.05 2799 
 
1199 

2-10 

OUTSIDE WORK 
AREA 

5 POLYCARBONAT
E 
(0.4 MICRONS) 
(37 MM) 
MIXED 
CELLULOSE 
ESTER 
(0.45 MICRONS) 
(25 MM) 

0.005 2799 
 
1199 

2-10 

AT JOB SITE 3* POLYCARBONAT
E 
(0.4 MICRONS) 
(37 MM) 
MIXED 
CELLULOSE 
ESTER 
(0.45 MICRONS) 
(25 MM) 
 

0.005 0 0 

 

3.05 LABORATORY TESTING 

A. Phase Contrast Microscopy 
1. The services of a testing laboratory will be employed by the Owner to perform laboratory analysis 

of the air samples.  Samples will be sent daily by overnight mail so that verbal reports on air 
samples can be obtained within 24 hours.  A complete record, certified by the testing laboratory, of 
all air monitoring tests and results, will be furnished to the Owner's Representative, the Owner, and 
the Contractor. 
a. Written reports of all monitoring tests will be posted at the job site on a daily basis. 

2. The personnel monitoring done by the Contractor will be conducted in accordance with the 
standards outline in sub-paragraph 1 above. 

B. Transmission Electron Microscopy 
1. Samples will be sent by overnight courier for analysis by transmission electron microscopy.  Verbal 

results will be available within one working day after receipt of sample by the laboratory.  The 
laboratory must be capable of analyzing 13 such samples from this project at any one time.  A 
complete record, certified by the testing laboratory, of all transmission elec-tron microscopy results 
will be furnished to the Owner's Repre-sentative, the Owner, and the Contractor. 
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3.06 ADDITIONAL TESTING 

A. The Contractor may conduct his own air monitoring and laboratory testing.  If he elects to do this, the 
cost shall be included in the Contract sum. 

B. If it is necessary to resample work areas for clearance testing because the area does not meet the release 
criteria, the Abatement Contractor will bear all costs for this additional sampling. 

C. If the Contractor does not adhere to the schedule and the Owner incurs additional air monitoring costs as 
a result, the additional costs will be paid by the Contractor.  This will not apply if the project is delayed 
because of an Owner caused delay. 

3.07 DATA SUBMITTAL 

A. The Project Monitor will submit all clearance air monitoring data to the NYSDOL in accordance with 
Industrial Code Rule 56. 

END OF SECTION 
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SECTION 02 8075 

ASBESTOS ABATEMENT TEMPORARY FACILITIES 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. The Contractor shall: 
1. Provide temporary facilities throughout the construction period, unless otherwise indicated. 

PART 2 - FACILITIES 

2.01 TEMPORARY SANITARY FACILITIES 

A. Provide and maintain sanitary facilities for all personnel on the project. 
1. The number of sanitary facilities required shall be based on the total number of workmen employed 

on the project and shall be in accordance with the provisions of the applicable codes. 

B. Maintain in a sanitary and clean condition at all times. 

2.02 TEMPORARY WATER 

A. The Owner will provide water. 
1. Contractor is to provide and maintain temporary connections to the designated outlet for 

construction water. Provide and maintain hoses, piping, and valves as required for obtaining 
construction water. 

2. Provide and maintain temporary connections to the designated outlet for cold shower water in the 
decontamination unit. Provide and maintain a hot water heater of sufficient capacity to provide hot 
water for showers for all workers. 

3. Provide anti-siphon prevention valves on each connection to Owner's outlet. 

B. All care must be exercised in the use of water furnished by the Owner. 

2.03 FIRE PROTECTION 

A. Provide and maintain portable fire extinguishers on each floor level and building area. Number to 
conform to applicable codes. 

B. Fire Extinguishers: Multipurpose (ABC) dry chemical both inside and outside the work area. 

C. UL labeled. 

2.04 STORAGE 

A. Storage space is limited and will be permitted in areas designated by the Engineer. 

2.05 TEMPORARY POWER 

A. Electrical service will be provided by the Owner at no cost. 

B. Contractor shall be responsible for extending the service to provide lighting and power required to 
complete the Work of this Contract. 

C. Comply with the National Electrical Code, OSHA requirements, and applicable local codes and utility 
regulations. 

D. Maintain continuous service and provide safe working conditions. 

E. Do not overload circuits. Verify capacity of circuit prior to use. 

F. Provide ground fault protection for all temporary power sources. 

G. Temporary power and lighting cords will be elevated to keep them away from water on the floor and 
damage from foot traffic and scaffolds. 

2.06 PHONE 

A. Supervisor must have a cellular phone at the job site. 
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PART 3 - EXECUTION 

3.01 GENERAL 

A. Install temporary facilities in accordance with applicable codes. 

B. Maintain temporary facilities throughout the construction period. 

C. Remove temporary facilities when they are no longer required or when directed by the Engineer. 

D. Repair damage to the project site caused by the installation of temporary facilities. 

END OF SECTION 
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SECTION 02 8078 

ASBESTOS ABATEMENT SITE SECURITY 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Related Requirements Specified Elsewhere 
1. Submittals: Section 02 8073 

B. The Contractor shall provide all controls required to comply with all pertinent regulations and the 
Contract Documents including, but not limited to, those described in this section. 

PART 2 - CONTROLS 

2.01 SITE SECURITY 

A. The Work area is to be restricted to authorized, trained, and protected personnel. These may include the 
Contractor's employees, employees of subcontractors, Owner employees and representatives, state and 
local inspectors, and any other designated individuals. A list of authorized personnel shall be established 
prior to job start and posted in the clean room of the worker decontamination facility. 

B. Entry into the Work area by unauthorized individuals shall be reported immediately to the Owner by the 
Contractor. 

C. A logbook shall be maintained by the Contractor in the clean room area of the worker decontamination 
system. Anyone who enters the Work area must record name, affiliation, time in, and time out for each 
entry. The asbestos handlers shall show their certification card or have a copy on file at the entrance upon 
their first entry of the day. 

D. Access to the Work area shall be through a single worker decontamination system. All other means of 
access (doors, windows, hallways, etc.) shall be blocked or locked so as to prevent entry to or exit from 
the Work area. The only exceptions for this rule are the waste pass-out air-lock which shall be sealed 
except during the removal of containerized asbestos waste from the Work area, and emergency exits in 
case of fire or accident. Emergency exits shall not be locked from the inside; however, they shall be 
sealed with polyethylene sheeting and tape until needed. 

E. The Project Monitor should have control of site security during abatement operations whenever possible, 
in order to protect Work efforts and equipment. 

F. Contractor will have Owner's assistance in notifying building occupants of impending activity and 
enforcement of restricted access by Owner's employees. 

G. If the decontamination chamber or the waste pass-out chamber is located outside the building, provide a 
security guard 24 hours a day and a fence around the site. 

END OF SECTION 
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SECTION 02 8079 

ASBESTOS ABATEMENT EMERGENCY PLANNING 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Related Requirements Specified Elsewhere 
1. Submittals: Section 02 8073 

B. The Contractor shall prepare an emergency preparedness plan detailing at least the information required 
in this section and in any pertinent federal, state, or local regulations. 

PART 2 - DETAILS OF PLAN 

2.01 EMERGENCY PLANNING 

A. Emergency planning shall be developed prior to abatement initiation and agreed to by Contractor and 
Owner. 

B. Emergency procedures shall be in written form and prominently posted in the clean change area and 
equipment room of the worker decontamination area. Everyone, prior to entering the work area, must 
read and sign these procedures to acknowledge receipt and understanding of work site layout, location of 
emergency exits, and emergency procedures. 

C. Emergency planning shall include written notification of police, fire and emergency medical personnel of 
planned abatement activities, work schedule and layout of work area, particularly barriers that may affect 
response capabilities. 

D. Emergency planning shall include considerations of fire, power failure, explosion, toxic atmospheres, 
electrical hazards, slips, trips and falls, confined spaces, and heat related injury. Written procedures shall 
be developed and employee training in procedures shall be provided. 

E. Employees shall be trained in evacuation procedures in the event of workplace emergencies. 
1. For Non-Life-Threatening Situations: Employees injured or otherwise incapacitated shall 

decontaminate following normal procedures with assistance from fellow workers, if necessary, 
before exiting the workplace to obtain proper medical treatment. 

2. For Life-Threatening Injury or Illness: Worker decontamination shall take least priority. After 
measures to stabilize the injured worker, remove him from the workplace and secure proper 
medical treatment. 

F. Telephone numbers of all emergency response personnel shall be prominently posted in the clean change 
area and equipment room, along with the location of the nearest telephone. 

END OF SECTION 
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SECTION 02 8080 

ASBESTOS ABATEMENT PERSONNEL PROTECTION 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Related Requirements Specified Elsewhere 
1. Regulatory Requirements: Section 02 8071 
2. Testing Laboratory Services: Section 02 8074 

B. Description of Work 
1. This section describes the equipment and procedures required for worker and authorized visitor 

protection against asbestos contamination and other hazards. 

1.02 SUBMITTALS 

A. Asbestos Handling Certificate 
1. Each worker will have a current asbestos handling certificate issued by the NYS Department of 

Labor. Copies will be submitted to the Engineer. 

B. Product Data 
1. Submit manufacturer's product data for all components of respiratory systems proposed to be 

utilized. 

C. Operations and Maintenance (O&M) 
1. Submit O&M manuals for respiratory systems. 
2. Submit the name and qualifications of the individual assigned to monitor the supply air respiratory 

system. 

D. Respiratory Protection Program 
1. Provide the respiratory protection program detailed herein. 

PART 2 - EQUIPMENT 

2.01 RESPIRATORY PROTECTION EQUIPMENT 

A. Respirators shall be provided that have been tested and approved by NIOSH MSHA under 30 CFR Part 
11 for use in asbestos-contaminated atmospheres and bear the approval labels and TC numbers. The 
respirator chosen by the Contractor must ensure that the workers are not exposed to asbestos 
concentrations above the PEL, 0.1 f/cc, 8 hour TWA. The rules in 29 CFR 1926.1101 (h) shall govern the 
respirator selection. 

B. Spectacle kits and eyeglasses must be provided for employees who wear glasses and who must wear full 
face piece respirators. 

C. The nature of the encapsulant may affect the requirements for respiratory protection. Vapors that may be 
given off during encapsulant application must be taken into account when selecting respirators, if types 
other than air supplied are used. 

D. The minimum level of respiratory protection allowable for all plaster and fireproofing work areas during 
gross removal will be PAPRs. 

2.02 PROTECTIVE CLOTHING 

A. Full body disposable protective clothing, including head, body, and foot coverings (unless using footwear 
as described below) consisting of material impenetrable by asbestos fibers (TyvekR or equivalent) shall 
be provided to all workers and authorized visitors in sizes adequate to accommodate movement without 
tearing. Provide a sufficient number for all required changes, for all workers in the work area. 

B. Additional safety equipment (e.g., hard hats meeting the requirements of ANSI Standard Z89.1-1981, eye 
protection meeting the requirements of ANSI Standard Z87.1-1979, safety shoes meeting the 
requirements of ANSI Standard Z41.1-1967, disposable PVC gloves or other work gloves, as necessary, 
shall be provided to all workers and authorized visitors. 

C. Nonskid footwear shall be provided to all abatement workers. Disposable clothing shall be adequately 
sealed to the footwear to prevent body contamination. 
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PART 3 - EXECUTION 

3.01 TRAINING 

A. All workers will have current Asbestos Handling Certificates issued by the New York State 
Commissioner of Labor. 

B. Supervisory personnel shall be competent people, as defined in 29 CFR 1926.1101 (b), and shall receive 
training as required in 29 CFR 1926.1101 and have a current Supervisor Certificate issued by the New 
York State Commissioner of Labor. 

3.02 RESPIRATORY PROTECTION 

A. All respiratory protection shall be provided to workers in accordance with the submitted written 
respiratory protection program, which includes all items in OSHA 29 CFR 1910.134 (b), (d), (e), and (f). 
This program shall be posted in the clean room of the worker decontamination enclosure system. 

B. Workers shall be provided with personally issued, individually identified (marked with waterproof 
designations) respirators. 

C. Respirators shall be selected that meet the following level of protection requirements: The workers will 
not be exposed to in excess of 0.1 f/cc, 8-hour TWA. 

D. When air tests show the level of asbestos exceeds 0.1 f/cc, the permissible exposure level, the Contractor 
will begin respiratory protection and personnel monitoring. At a minimum, half-face air purifying 
respirators will be worn during all preparation and cleaning operations. 

E. During all removal operations, except glovebag removal, the minimum level of protection required is the 
powered air purifying respirator. During glovebag removal the minimum level of protection required is a 
half face negative pressure air purifying respirator. 

F. Fit Testing 
1. Workers must perform positive and negative air pressure-fit tests each time a respirator is put on, 

whenever the respirator design permits. Powered air-purifying respirators shall be tested for 
adequate flow as specified by the manufacturer. 

2. Workers shall be given a qualitative fit test in accordance with procedures detailed in the OSHA 
Regulation (29 CFR 1926.1101, Appendix C, Qualitative and Quantitative Fit Testing Procedures) 
for all respirators to be used on this abatement project. The irritant fume protocol will be utilized. 
An appropriately administered quantitative fit test may be substituted for the qualitative fit test. 

G. No one wearing a beard or other facial hair shall be permitted to don a respirator and enter the work area. 

H. Additional respirators (minimum of two of each type) and training on their donning and use must be 
available at the work site for authorized visitors who may be required to enter the work area. 

3.03 PROTECTIVE CLOTHING 

A. Disposable clothing including head, foot, and full body protection shall be provided in sufficient 
quantities and adequate sizes for all workers and authorized visitors. 

B. Hard hats, protective eyewear, gloves, rubber boots, and/or other footwear should be provided as 
required for workers and authorized visitors. Safety shoes may be required for some activities. 

C. Protective clothing shall not be worn outside the work area in lieu of street clothing. 

3.04 MEDICAL SURVEILLANCE 

A. Medical surveillance must be provided by the Contractor to any employee or agent that may be exposed 
to asbestos in excess of background levels during any phase of the abatement project. The surveillance 
program shall be in accordance with 29 CFR 1926.1101. 

B. Employees shall be given an opportunity to be evaluated by a physician to determine their capability to 
work safely while breathing through the added resistance of a respirator. 

C. Copies of the Medical Surveillance Documentation for each employee must be submitted. 

END OF SECTION 
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SECTION 02 8084 

ASBESTOS ABATEMENT MAINTENANCE OF RECORDS 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. The Contractor shall maintain the records required in Title 29 CFR 1926.1101 (n) and Part 56 of Title 12 
of the Official Compilation of Codes, Rules and Regulations of the State of New York. 

B. The Contractor shall provide the Owner and Engineer with 3 bound hard copies and 1electronic copy of 
all records. 

C. Related Requirements Specified Elsewhere 
1. Submittals: Section 02 8073 

END OF SECTION 



 ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
ASBESTOS ABATEMENT WASTE DISPOSAL 

PROCEDURES 
 

 FULLER AND D'ANGELO, P.C. 
  ARCHITECTS AND PLANNERS 

02 8086 - 1 
 

SECTION 02 8086 

ASBESTOS ABATEMENT WASTE DISPOSAL PROCEDURES 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. As the work progresses, to prevent exceeding available storage capacity on site, sealed and labeled 
containers of asbestos-containing waste shall be removed and transported to the pre-arranged disposal 
location. 

B. All containers of asbestos-containing waste shall be labeled with the name of the waste generator and the 
location at which the waste was generated. 

C. Disposal of all regulated asbestos-containing material must occur at an authorized site in accordance with 
regulatory requirements of NESHAP 40 CFR 61.156, NYSDEC 6NYCRR364, and local guidelines and 
regulations. 

D. All dump receipts; trip tickets, transportation manifests, or other documentation of disposal shall be 
delivered to the Owner for his records. 
1. A record keeping format utilizing a chain of custody form which includes the names and addresses 

of the Generator (Owner), Contractor, pickup site, disposal site, the estimated quantity of the 
asbestos waste, and the type of containers used. 

2. The form should be signed by the Generator, the Contractor, the truck drivers, and the disposal site 
operator, as the responsibility for the material changes hands. 

3. If a separate hauler is employed, his name, address, telephone number, and signature should also 
appear on the form. 

PART 2 - PRODUCTS - NOT APPLICABLE 

PART 3 - EXECUTION 

3.01 TRANSPORTATION TO THE LANDFILL - (REGULATED ASBESTOS CONTAINING 
MATERIAL) 

A. Once drums, bags, and wrapped components have been removed from the work area, they shall be loaded 
into an enclosed, hardbody, lockable truck for transportation. 

B. When moving containers, utilize hand trucks, carts, and proper lifting techniques to avoid back injuries. 
Trucks with lift gates are helpful for raising drums during truck loading. 

C. The enclosed cargo area of the truck shall be free of debris and lined with 2 layers of 6 mil polyethylene 
sheeting to prevent contamination from leaking or spilled containers. Floor sheeting shall be installed 
first and extend up the sidewalls. Ceiling and wall sheeting shall be overlapped and taped into place. 

D. Drums shall be placed on level surfaces in the cargo area and packed tightly together to prevent shifting 
and tipping. Large structural components shall be secured to prevent shifting and have bags placed on 
top. Do not throw containers into truck cargo area. 

E. Personnel loading asbestos-containing waste shall be protected by disposable clothing including head, 
body, and foot protection, and at a minimum, half-face piece, air-purifying, dual cartridge respirators 
equipped with high efficiency filters. 

F. Any debris or residue observed on containers or surfaces outside of the work area resulting from clean-up 
or disposal activities shall be immediately cleaned up using HEPA filtered vacuum equipment and/or wet 
methods as appropriate. 

G. Large metal dumpsters are sometimes used for asbestos waste disposal. These should have doors or tops 
that can be closed and locked to prevent vandalism or other disturbance of the bagged asbestos debris and 
wind dispersion of asbestos fibers. Unbagged material shall not be placed in these containers, nor shall 
they be used for non-asbestos waste. Bags shall be placed, not thrown, into these containers to avoid 
splitting. 
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H. The waste hauler shall provide a copy of his "Industrial Waste Hauler Permit" specifically for asbestos-
containing material required pursuant to NYSDEC regulation 6 NYCRR364. 

3.02 DISPOSAL AT THE LANDFILL - (REGULATED ASBESTOS CONTAINING MATERIAL) 

A. Upon reaching the landfill, trucks are to approach the dump location as closely as possible for unloading 
of the asbestos-containing waste. 

B. Bags, drums, and components shall be inspected as they are off-loaded at the disposal site. Material in 
damaged containers shall be repacked in empty drums or bags as necessary. (Local requirements may not 
allow the disposal of asbestos waste in drums. Check with appropriate agency and institute appropriate 
alternative procedures.) 

C. Waste containers shall be placed on the ground at the disposal site, not pushed or thrown out of trucks 
(weight of wet material could rupture containers). 

D. Personnel off-loading containers at the disposal site shall wear protective equipment consisting of 
disposable head, body, and foot protection and, at a minimum, half-face piece, air-purifying, dual 
cartridge respirators equipped with high efficiency filters. 

E. Following the removal of all containerized waste, the truck cargo area shall be decontaminated using 
HEPA vacuums and/or wet methods to meet the no-visible residue criteria. Polyethylene sheeting shall 
be removed and discarded along with contaminated cleaning materials and protective clothing, in bags or 
drums at the disposal site. 

F. If landfill personnel have not been provided with personal protective equipment for the compaction 
operation by the land-fill operator, Contractor shall supply protective clothing and respiratory protection 
for the duration of this operation. 

END OF SECTION 
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SECTION 02 8087 

ASBESTOS ABATEMENT RESTORING THE WORK AREA AND SYSTEMS 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Related Requirements Specified Elsewhere 
1. Cleaning Up: Section 02 8090 

B. Restoring of the work area to pre-abatement condition shall only occur following the completion of 
clean-up procedures and after clearance air monitoring has been performed and documented to the 
satisfaction of the Owner. 

PART 2 - PRODUCTS - NOT APPLICABLE 

PART 3 - EXECUTION 

3.01 REESTABLISHMENT PROCEDURES 

A. The Contractor and Owner shall visually inspect the work area for any remaining visible residue. 
Evidence of contamination will necessitate additional cleaning. 

B. Additional air monitoring shall be performed if additional clean-up is necessary. 
C. Following satisfactory clearance of the work area, remaining polyethylene barriers may be removed and 

disposed of as asbestos-contaminated waste. 
D. At the discretion of the Owner, mandatory requirements for personal protective equipment may be 

waived following the removal of all barriers. 
E. Re-secure mounted objects removed from their former positions during area preparation activities. 
F. Relocate objects that were removed to temporary locations back to their original positions. 
G. Repair areas of damage that occurred as a result of abatement activities and as indicated. 

END OF SECTION 
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SECTION 02 8090 

ASBESTOS ABATEMENT CLEANING UP 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Related Requirements Specified Elsewhere 
1. Regulatory Requirements: Section 02 8071 
2. Restoring the Work Area and Systems: Section 02 8087 
3. Cleaning for Specific Products or Work: The respective sections of the specifications. 

B. Maintain premises and public properties free from accumulations of waste, debris, and rubbish caused by 
operations. 

C. At completion of Work, remove waste materials, rubbish, tools, equipment, machinery, and surplus 
materials, and clean all sight-exposed surfaces; leave project clean and ready for occupancy. 

1.02 SAFETY REQUIREMENTS 

A. Standards: Maintain project in accordance with safety and insurance standards and the specifications 
contained herein. 

B. Hazards Control 
1. Remove asbestos waste from premises daily. 
2. Prevent accumulation of waste which create hazardous conditions. 
3. Provide adequate ventilation. 

C. Conduct cleaning and disposal operations to comply with federal, state, and local ordinances. 
PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Use only cleaning materials recommended by manufacturer of surface to be cleaned. 
B. Use cleaning materials only on surfaces recommended by cleaning material manufacturers. 

PART 3 - EXECUTION 

3.01 DURING CONSTRUCTION 

A. Clean the Worker Decontamination Unit at least once each shift. 
B. Clean the area near the Waste Decontamination Unit and the Worker Decontamination Unit at least once 

each shift. 
3.02 FINAL CLEANING 

A. Employ experienced workmen or professional cleaners for final cleaning. 
B. In preparation for substantial completion or occupancy, conduct final inspection of sight-exposed interior 

and exterior surfaces, and of concealed spaces. 
C. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials from sight-exposed 

interior and exterior finished surfaces; polish surfaces so designated to shine finish. 
D. Repair, patch, and touch up marred surfaces to specified finish, to match adjacent surfaces. 
E. Broom clean paved surfaces; rake clean other surfaces of grounds. 
F. Maintain cleaning until project, or portion thereof, is occupied by Owner. 

END OF SECTION 
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SECTION 05 7500
FORMED METAL PIPE ENCLOSURES

PART 1  GENERAL
1.1 SECTION INCLUDES

A. Interior fabrications made of formed metal sheet, secondary supports, and anchors to structure, including:
1. Pipe enclosures.

1.2 RELATED REQUIREMENTS
1.3 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural Coatings;
U.S. Environmental Protection Agency; current edition.

B. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for Pigmented
Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix); 2021.

C. ASTM A449 - Standard Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat Treated, 120/105/90
ksi Minimum Tensile Strength, General Use; 2014 (Reapproved 2020).

D. ASTM A879/A879M - Standard Specification for Steel Sheet, Zinc Coated by the Electrolytic Process for
Applications Requiring Designation of the Coating Mass on Each Surface; 2022.

E. 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; 2021a.

F. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 2019.
G. ASTM D523 - Standard Test Method for Specular Gloss; 2014 (Reapproved 2018).
H. ASTM D2244 - Standard Practice for Calculation of Color Tolerances and Color Differences from

Instrumentally Measured Color Coordinates; 2021.
I. ASTM D4145 - Standard Test Method for Coating Flexibility of Prepainted Sheet; 2010 (Reapproved 2018).
J. ASTM D4214 - Standard Test Methods for Evaluating the Degree of Chalking of Exterior Paint Films; 2007

(Reapproved 2015).
K. ASTM F1941/F1941M - Standard Specification for Electrodeposited Coatings on Mechanical Fasteners, Inch

and Metric; 2016.
L. NAAMM AMP 500-06 - Metal Finishes Manual; 2006.
M. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).
N. SSPC-SP 5/NACE No.1 - White Metal Blast Cleaning; 2006.

1.4 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data - Sheet Metal Material:  Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Specimen warranty.

C. Shop Drawings:  Show layout and elevations, dimensions and thickness of panels, connections, details and
location of joints.

D. Selection Samples:  For each finish product specified, color chips representing manufacturer's full range of
available colors and patterns.
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E. Maintenance Data:  Care of finishes and warranty requirements.
F. Executed Warranty:  Submit warranty and ensure that forms have been completed in Elmsford Union Free

School District 's name and registered with manufacturer.
1.5 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating products specified in this section.
1. With not less than three years of documented experience.

1.6 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.
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.
1.7 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Sheet Manufacturer’s Finish Warranty:  Provide manufacturer's written warranty stating that the finish will

perform as follows for minimum of 5 years:
1. Chalking:  No more than that represented by a No.8 rating based on ASTM D4214.
2. Color Retention:  No fading or color change in excess of 5 Hunter color difference units, calculated in

accordance with ASTM D2244.
3. Gloss Retention:  Minimum of 30 percent gloss retention, when tested in accordance with ASTM

D523.
PART 2  PRODUCTS
2.1 FORMED METAL FABRICATIONS - GENERAL

A. Shop Assembly:  Preassemble items to greatest extent possible.  Minimize field splices and field assembly. 
Disassemble only as necessary for transportation and handling.  Mark items clearly for assembly and
installation.

B. Coordination:  Match dimensions and attachment of formed metal items to adjacent construction.  Produce
integrated assemblies.  Closely fit joints; align edges and flat surfaces unless indicated otherwise.

C. Forming:  Profiles indicated.  Maximize lengths.  Fold exposed edges to form hem indicated or ease edges to
radius indicated with concealed stiffener.  Provide flat, flush surfaces without cracking or grain separation at
bends.

D. Anchors:  Anchors and screws as required to support and anchor items to adjacent construction.
2.2 FORMED METAL FABRICATIONS - SHEET METAL

A. Pipe Closures:
1. Form closures from type and thickness of metal indicated.
2. Conceal fasteners when possible.
3. Drill and tap holes for securing to other surfaces.
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2.3 MATERIALS
A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, discolorations, or other

imperfections exposed to view on finished units.
B. Steel Sheet:   ASTM A1008/A1008M; uncoated, cold rolled, Type CS (commercial steel), exposed or ASTM

A879/A879M electrolytic zinc coating over ASTM A1008/A1008M, steel sheet substrate.
C. Anchors, Clips and Accessories:  Use one of the following:

1. Interior Locations:  Carbon steel; zinc coated in accordance with ASTM B633 or ASTM
F1941/F1941M, Class Fe/Zn 5.

D. Fasteners, General:  Same basic metal and alloy as formed metal sheet unless indicated otherwise.  Do not use
metals incompatible with the materials joined.

2.4 FINISHES
A. Finishes, General:  Comply with NAAMM AMP 500-06.

1. Complete mechanical finishes before fabrication.  After fabrication, finish joints, bends, abrasions and
surface blemishes to match sheet.

2. Protect mechanical finishes on exposed surfaces from damage.
3. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated.
4. Appearance:  Limit variations in appearance of adjacent pieces to one-half of range represented in

approved samples.  Noticeable variations in same piece are not acceptable. Install components within
range of approved samples to minimize contrast.

B. Steel Finishes:
1. Surface Preparation:  Comply with SSPC-SP 1; remove dirt, oil, grease, or other contaminants that

could impair paint bond. Remove mill scale and rust from uncoated steel; comply with SSPC-SP
5/NACE No.1.

2. Pretreatment:  Immediately after cleaning, apply a conversion coating of type suited to organic coating
applied over it.

3. Factory Prime:  Apply shop primer to prepared surfaces of items where field painting after installation
indicated, unless indicated otherwise..

4. Baked-Enamel Finish:  Manufacturer's standard two-coat baked-enamel finish; topcoat minimum dry
film thickness of 1.0 mil (0.025 mm).  Total minimum dry film thickness: 2.0 mils (0.05 mm).

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify dimensions, tolerances, and interfaces with other work.
B. Verify substrate on-site to determine that conditions are acceptable for product installation in accordance with

manufacturer's written instructions.
C. Verify piping installation is complete and ready for enclosure.
D. Notify Fuller and D'Angelo, P.C. in writing of conditions detrimental to proper and timely completion of

work.  Do not proceed with erection until unsatisfactory conditions have been corrected.
3.2 INSTALLATION - SHEET METAL AND PLATE FABRICATIONS

A. Locate and place decorative formed sheet metal items level and plumb; align with adjacent construction.  Cut,
drill and fit as required to install.

B. Do not cut or abrade sheet metal finishes that cannot be completely restored in the field.  Return such items to
manufacturer or fabricator for required alterations and refinishing or provide new items.

C. Use concealed anchorages where possible.  Provide washers where needed on bolts or screws to protect metal
surfaces and make secure connection.
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D. Form tight joints with exposed connections accurately fitted together.  Provide reveals and openings for
sealants and joint fillers indicated.

E. Extend enclosure to above ceiling. Modify ceiling and provide perimeter trim around enclosure.
3.3 CLEANING

A. Restore finishes damaged during installation and construction period. Return items that cannot be refinished
in the field to manufacturer or fabricator.  Refinish entire unit or provide new units.

B. Remove protective film after installation of joint sealers, after cleaning of adjacent materials, and
immediately prior to completion of work.

C. Remove temporary coverings and protection of adjacent work areas.
D. Clean installed products in accordance with manufacturer's instructions.

3.4 PROTECTION
A. Protect installed products from damage during construction.

END OF SECTION
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SECTION 07 8400
FIRESTOPPING

PART 1  GENERAL
1.1 SECTION INCLUDES

A. Firestopping of joints and penetrations in fire-resistance-rated and smoke-resistant assemblies, whether
indicated on drawings or not, and other openings indicated.

1.2 RELATED REQUIREMENTS
1.3 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials; 2020.
B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a (Reapproved

2017).
C. ITS (DIR) - Directory of Listed Products; current edition.
D. FM (AG) - FM Approval Guide; current edition.
E. UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All Revisions.
F. UL (FRD) - Fire Resistance Directory; Current Edition.

1.4 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance ratings, and limitations.
C. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
D. Manufacturer's qualification statement.

1.5 QUALITY ASSURANCE
A. Fire Testing:  Provide firestopping assemblies of designs that provide the specified fire ratings when tested in

accordance with methods indicated.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section

with minimum 10 years experience.
PART 2  PRODUCTS
2.1 MATERIALS

A. Firestopping Materials:  Any materials meeting requirements.
2.2 FIRESTOPPING FOR FLOOR-TO-FLOOR, FLOOR-TO-WALL, HEAD-OF-WALL, AND

WALL-TO-WALL JOINTS
2.3 FIRESTOPPING PENETRATIONS THROUGH GYPSUM BOARD WALLS

A. Blank Openings:
1. 1 Hour Construction:  UL System W-L-0038; Specified Technologies Inc. FP Intumescent Firestop

Plug.
B. Penetrations By:

1. Uninsulated Metallic Pipe, Conduit, and Tubing:
a. 1 Hour Construction:  UL System W-L-1049; Specified Technologies Inc. SSS Intumescent

Firestop Sealant.
2.4 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
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1. Fire Ratings:  Use system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in accordance
with ASTM E814, ASTM E119, or UL 1479 with F Rating equal to fire rating of penetrated assembly
and minimum T Rating Equal to F Rating and in compliance with other specified requirements.

PART 3  EXECUTION
3.1 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's instructions,
completely closing openings.

3.2 CLEANING
A. Clean adjacent surfaces of firestopping materials.

END OF SECTION
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SECTION 07 9200
JOINT SEALANTS

PART 1  GENERAL
1.1 SECTION INCLUDES

A. Nonsag gunnable joint sealants.
B. Joint backings and accessories.

1.2 RELATED REQUIREMENTS
1.3 REFERENCE STANDARDS

A. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.
B. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

PART 2  PRODUCTS
2.1 JOINT SEALANT APPLICATIONS

A. Scope:
1. Interior Joints:

a. Seal the following joints:
a) Joints between Countertops and casework and adjacent construction.

2.2 NONSAG JOINT SEALANTS
A. Polyurethane Sealant:  1, 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 50 percent, minimum.
2. Color:  Match adjacent finished surfaces.
3. Products:

a. Pecora Corporation; DynaTrol II:  www.pecora.com/#sle.
b. Sika Corporation; Sikaflex-15 LM:  usa.sika.com/#sle.
c. Sika Corporation; Sikaflex NP 1:  usa.sika.com/#sle.

2.3 ACCESSORIES
A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to, compatible with

specific sealant used, and recommended by backing and sealant manufacturers for specific application.
1. Type for Joints Not Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; Type O - Open Cell

Polyurethane.
2. Open Cell:  40 to 50 percent larger in diameter than joint width.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and recommended
by tape and sealant manufacturers for specific application.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that  joints  are ready to receive work.
B. Verify that backing materials are compatible with sealants.
C. Verify that backer rods are of the correct size.

3.2 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.
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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.

3.3 INSTALLATION
A. Perform work in accordance with sealant manufacturer's requirements for preparation of surfaces and material

installation instructions.
B. Install bond breaker backing tape where backer rod cannot be used.
C. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without getting sealant on

adjacent surfaces.
D. 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.

E. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape immediately after
tooling sealant surface.

END OF SECTION
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SECTION 09 5100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.1 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.2 REFERENCE STANDARDS
A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the

Reverberation Room Method; 2022.
B. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of Metal

Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2017.
C. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for Acoustical

Tile and Lay-In Panels; 2019.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2021a.
E. 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.
F. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2022.

1.3 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on suspension system components and acoustical units.

1.4 QUALITY ASSURANCE
A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the products

specified in this section with minimum three years documented experience.
PART 2  PRODUCTS
2.1 ACOUSTICAL UNITS

A. Acoustical Panels:  Painted mineral fiber, with the following characteristics:
1. Classification:  ASTM E1264 Type A.

a. Form:  1.2.
b. Pattern:   "D" - fissured.

2. Size:  24 by 24 inches (610 by 610 mm).
3. Thickness:  3/4 inch (19 mm).
4. Light Reflectance:.82 percent, determined in accordance with ASTM E1264.
5. NRC Range:  0.70 to 0.71, determined in accordance with ASTM E1264.
6. Panel Edge:  Square.
7. Suspension System:   Exposed grid.
8. Products:

a. Armstrong World Industries, Inc; School Zone Fine Fissured, 2806: 
www.armstrongceilings.com/#sle.

2.2 SUSPENSION SYSTEM(S)
A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and interlocking

components, with perimeter moldings, hold down clips, stabilizer bars, clips, and splices as required.
B. Exposed Suspension System:  Hot-dip galvanized steel grid with aluminum cap.

1. Structural Classification:  Intermediate-duty, when tested in accordance with ASTM C635/C635M.
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2. Profile:   Tee; 15/16 inch (24 mm) face width.
3. Finish:   Baked enamel.
4. Color:  White.
5. Products:

a. Armstrong World Industries, Inc; Prelude XL:  www.armstrongceilings.com/#sle.
2.3 ACCESSORIES

A. Hanger Wire:   12 gauge, 0.08 inch (2 mm) galvanized steel wire.
B. Perimeter Moldings:  Same metal and finish as grid.

1. Size:  As required for installation conditions and specified Seismic Design Category.
2. Shadow Molding:  Shaped to create a perimeter reveal.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.

3.2 Preparation
A. Install after major above-ceiling work is complete.
B. Coordinate the location of hangers with other work.

3.3 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. Lay out system to a balanced grid design matching existing ceiling grid pattern.
D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with other

interruptions.
1. Use longest practical lengths.

E. 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.

F. 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.

G. Do not support components on main runners or cross runners if weight causes total dead load to exceed
deflection capability.

H. Support fixture loads using supplementary hangers located within 6 inches (152 mm) of each corner, or
support components independently.

I. Do not eccentrically load system or induce rotation of runners.
3.4 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:



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
ACOUSTICAL CEILINGS

09 5100-3

Fuller and D'Angelo, P.C.
Architects and Planners

1. Make field cut edges of same profile as factory edges.
3.5 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.

3.6 CLEANING
A. See Section 01 7000 - Execution for additional requirements.
B. Clean surfaces.
C. Replace damaged or abraded components.

END OF SECTION
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL
1.1 SECTION INCLUDES

A. Resilient tile flooring.
B. Resilient base.
C. Installation accessories.

1.2 RELATED REQUIREMENTS
A. Section 02 8070 - Asbestos Abatement Summary ot Work; Removal requirements for eisting flooring

1.3 REFERENCE STANDARDS
A. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004 (Reapproved 2018).
B. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021.
C. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor Slabs Using in

situ Probes; 2019a.
D. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant

Heat Energy Source; 2023.
1.4 SUBMITTALS

A. See Section 01 3000 - 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. Selection Samples:  Submit manufacturer's complete set of color samples for Fuller and D'Angelo, P.C.'s

initial selection.
1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with minimum three
years documented experience.

1.6 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.

PART 2  PRODUCTS
2.1 TILE FLOORING

A. Vinyl Composition Tile:  Homogeneous, with color extending throughout thickness.
1. Manufacturers:

a. Armstrong Flooring; Standard Excelon Imperial Texture:  www.armstrongflooring.com/#sle.
2. Minimum Requirements:  Comply with ASTM F1066, of Class corresponding to type specified.
3. Size:  12 by 12 inch (305 by 305 mm).
4. Thickness:  0.125 inch (3.2 mm).
5. Color:  To be selected by Fuller and D'Angelo, P.C. from manufacturer's full range.

2.2 RESILIENT BASE
A. Resilient Base:  ASTM F1861, Type TP, rubber, thermoplastic; style as scheduled.

1. Height:  4 inches (100 mm).
2. Thickness:  0.125 inch (3.2 mm).
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3. Finish:  Satin.
2.3 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.
B. Adhesive for Vinyl Flooring:

1. Manufacturers:
a. Armstrong Flooring; S-1000 Flooring Adhesive..
b. Substitutions:  Section 01 6000 - Product Requirements.

PART 3  EXECUTION
3.1 PREPARATION

A. Remove existing resilient flooring and flooring adhesives in accordance with asbestos abatement
specifications and requiremements.

B. Remove subfloor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other defects with
subfloor filler to achieve smooth, flat, hard surface. Provide filler over 100% of floor area.

C. Prohibit traffic until filler is fully cured.
D. Clean substrate.

3.2 Installation - General
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Adhesive-Applied Installation:

1. Spread only enough adhesive to permit installation of materials before initial set.
2. Fit joints and butt seams tightly.
3. Match existing pattern.
4. Set flooring in place, press with heavy roller to attain full adhesion.

D. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight joints.
3.3 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.

B. Lay flooring with joints and seams parallel to building lines to produce symmetrical pattern matching
existing.

3.4 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.

3.5 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.

3.6 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09 9000
PAINTING AND COATING

PART 1  GENERAL
1.1 SECTION INCLUDES

A. Surface preparation.
B. Interior painting and coating systems.
C. Scope:

1. Newly installed finish surfaces exposed to view, unless fully factory-finished; items noted to be
painted and any surfaces damaged by the work of this contract.

1.2 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural Coatings;

U.S. Environmental Protection Agency; current edition.
B. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

1.3 SUBMITTALS
A. See Section 01 3000 - 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.

1.4 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.
1.5 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 substrates,

moisture in substrates, and humidity and temperature limitations.
PART 2  PRODUCTS
2.1 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 6000 -
Product Requirements, and the following:
1. Products that meet or exceed performance and physical characteristics of basis of design products.

2.2 PAINTINGS AND COATINGS
A. General:

1. Provide factory-mixed coatings unless otherwise indicated.
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2. Do not reduce, thin, or dilute coatings or add materials to coatings unless specifically indicated in
manufacturer's instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in the

following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59, Subpart D

(EPA Method 24), exclusive of colorants added to a tint base and water added at project site, or other
method acceptable to authorities having jurisdiction.

C. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding materials, and
clean-up materials as required for final completion of painted surfaces.

2.3 Paint Systems - INTERIOR
A. Masonry CMU:  Concrete, split face, scored, smooth, high density, low density, and fluted.

1. Latex Systems:
a. Eg-Shel/Satin Finish:

a) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25: 
www.sherwin-williams.com/#sle. (if required for unfinished surfaces)
(a) 75 to 125 sq ft/gal (1.8 to 3.1 sq m/L).

b) 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.

B. Metal:  Existing linteld, and ferrous metal.
1. Alkyd Systems, Water-Based:

a. Semi-Gloss Finish:
a) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle. (if required for bare metal)
(a) 5 mils wet, 2 mils dry per coat.

b) 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. Drywall:  Walls, ceilings, gypsum board, and similar items.
1. Latex Systems:

a. Eg-Shel Finish:
a) 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.

b) 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.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may

potentially affect proper application.
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3.2 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.
C. Masonry:  Remove efflorescence and chalk.
D. Gypsum Board:  Fill minor defects with filler compound; sand smooth and remove dust prior to painting.
E. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using methods recommended by paint

manufacturer and Hand tool cleaning in accordance SSPC-SP3.  Protect from corrosion until coated.
3.3 APPLICATION

A. Apply products in accordance with manufacturer's written instructions.
B. Apply coatings at spread rate required to achieve manufacturer's recommended dry film thickness.

3.4 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 factory primed or previously finished items

if acceptable to top coat manufacturers.
3.5 Cleaning

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and remove daily
from site.

B. Clean surfaces immediately of overspray, splatter, and excess material.
C. After coating has cured, clean and replace finish hardware, fixtures, and fittings previously removed.

3.6 PROTECTION
A. Protect finished coatings from damage until completion of project.

END OF SECTION
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SECTION 12 3200
MANUFACTURED PLASTIC LAMINATE CASEWORK

PART 1  GENERAL
1.1 SECTION INCLUDES

A. Manufactured standard and custom casework, with cabinet hardware.
1.2 RELATED REQUIREMENTS

A. Section 07 9200 - Joint Sealants:  Sealing joints between casework and countertops and adjacent walls, floors,
and ceilings.

B. Section 09 6500 - Resilient Flooring:  Resilient wall base.
C. Section 12 3600 - Solid Surfacing Window Sills and Countertops:  Additional requirements for countertops.

1.3 DEFINITIONS
A. Exposed:  Portions of casework visible when drawers and cabinet doors are closed, including end panels,

bottoms of cases more than 42 inches (1.066 m) above finished floor, tops of cases less than 72 inches (1.82
m) above finished floor and all members visible in open cases .

B. Semi-Exposed:  Portions of casework and surfaces behind solid doors, tops of cases more than 72 inches
(1.828 m) above finished floor and bottoms of cabinets more than 30 inches (0.762 m) but less than 42 inches
(1.066 m) above finished floor.

C. Concealed:  Sleepers, web frames, dust panels and other surfaces not generally visible after installation and
cabinets less than 30 inches (762 mm) above finished floor.

1.4 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2021a.
B. AWI (QCP) - Quality Certification Program; Current Edition.
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. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
F. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.5 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the work of this

section; require attendance by all affected installers.
1.6 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Component dimensions, configurations, construction details, joint details, attachments.
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 keying information.

D. Samples for Finish Selection:  Fully finished, for color selection.  Minimum sample size:  2 inches by 3
inches (51 mm by 75 mm).
1. Plastic laminate samples, for color, texture, and finish selection.
2. PVC edge trim samples for color selection

E. Maintenance Data:  Manufacturer's recommendations for care and cleaning.
F. Finish touch-up kit for each type and color of materials provided.



ELMSFORD UFSD
HVAC UPGRADES

ALICE E. GRADY ELEMENTARY SCHOOL
MANUFACTURED PLASTIC LAMINATE CASEWORK

Fuller and D'Angelo, P.C.
Architects and Planners

12 3200-2

1.7 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section

with minimum 10 years of documented experience.
B. Quality Certification:  Comply with AWI (QCP) woodwork association quality certification service/program

in accordance with requirements for work specified in this section.
C. Installer Qualifications:  Company specializing in performing work of the type specified in this section, with

not less than 5 years of documented experience and approved by manufacturer.
1.8 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.

B. Acceptance at Site:
C. Storage:

1. Store casework in the area of installation. If necessary, prior to installation, temporarily store in
another area, meeting the environmental requirements specified under Part 3, "Site Verification of
Conditions" Article of this section.

1.9 MOCK-UPS
A. Provide full size base cabinet complete with drawers, door, adjustable shelf and countertop.
B. See Section 01 4000 - Quality Requirements for additional requirements.
C. Locate where directed.
D. Mock-up may remain as part of the work.

1.10 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion, at no additional cost

to Elmsford Union Free School District .  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. Delamination of components.
5. Failure of adhesives.
6. Failure of hardware.

PART 2  PRODUCTS
2.1 CASEWORK, GENERAL

A. Quality Standard:  AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), unless noted otherwise.
B. Plastic Laminate Faced Cabinets:  Custom Grade.

2.2 FABRICATION
A. Assembly:  Shop assemble casework items for delivery to site in units easily handled and to permit passage

through building openings.
B. Structural Performance:  Safely support the following minimum loads:

1. Base Units:  500 pounds per linear foot (744 kgs/linear m) across the cabinet ends.
2. Shelves:  100 pounds (45 kg), minimum.

C. Hardware Application:  Factory-machine casework members for hardware that is not surface applied.
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D. Removable back panels on all base cabinets.  
E. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than one piece for any

single length.
F. Scribes and Fillers:  Panels of matching construction and finish, for locations where cabinets do not fit tight to

adjacent construction.
2.3 PLASTIC-LAMINATE-CLAD CASEWORK

A. Plastic-Laminate-Clad Casework:  Solid wood and wood panel construction; each unit self-contained and not
dependent on adjacent units or building structure for rigidity; in sizes necessary to avoid field cutting except
for scribes and filler panels. Include adjustable levelers for base cabinets.
1. Cabinet Nominal Dimensions:  Unless otherwise indicated, provide cabinets of widths and heights

indicated on drawings, and with following front-to-back dimensions:
a. Base Cabinets:  16 inch (406 mm).

2. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes.  Fit corners and joints hairline.
a. Finish:  Matte or suede, gloss rating of 5 to 20.
b. Surface Color and Pattern:  As selected by Fuller and D'Angelo, P.C. from manufacturer's full

line.
c. Exposed Interior Surfaces:  Plastic Laminate.

a) Color:  Match Cabinet Color.
d. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
e. Cap exposed plastic laminate finish edges with plastic edge banding..

2.4 COUNTERTOPS
A. Countertops:  See Section 12 3600.

2.5 CABINET HARDWARE
A. Adjustable Shelf Supports:

1. Injection molded transparent polycarbonate friction fit into cabinet end panels and vertical dividers,
adjustable on 32 mm centers.  Each shelf support has 2 integral support pins, 5mm diameter, to
interface pre-drilled holes, and to prevent accidental rotation of support.  The support automatically
adapts to 3/4 inch or 1 inch thick shelving and provides non-tip feature for shelving.  Supports may be
field fixed if desired.  Structural load to 1200 pounds (300 pounds per support) without failure

B. Metal Grilles: Where metal grilles are indicated for countertops and/or base cabinets to permit thermal heat
flow, they shall be as follows:
1. Countertop and Similar Deck Applications: Heavy gauge extruded aluminum construction, bar type,

linear design with natural anodized finish. Frame to have a 5/8" perimeter boarder and frame is to have
concealed fastenings and reinforcing bands. Exposed screws in top of frame will not be accepted. Core
of frame must be removable allowing for cleaning and servicing of fin tubing below and core is to be
held in place by spring clips. The core consists of pencil proof design with deflecting bars 1/8" wide
and placed on 1/4" centers. Sizes to be as shown on drawings.
a. Model # AAG-100/B frame as manufactured by Advance Architectural Grills, New Hyde Park,

NY; 516-488-0628 approved equal.
2. Base Grill Units: Twelve (12) gauge extruded aluminum construction, Design E, 1/4" wide openings,

1/8" satin finish aluminum, counter-sunk tamperproof screws.
a. Manufactured by A.J. Manufacturing, Kansas City, MO, or equal.

3. Lengths shall match the length off the baseboard.
2.6 MATERIALS

A. Core Materials:
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1. All core material shall be a blended bio fiber composition with ultra-low formaldehyde resin system.
Board shall exceed performance requirements listed below. Testing for conformance to the listed
specifications must be done in accordance with procedures described in the American National
Standard for Particleboard (ANSI A208.1 2016 section 5.2 Sampling for Acceptance). Board shall
comply with formaldehyde emission requirements for Particleboard in CPA-ECC-2011, ANSI A208.1
2016 and CCR 93120.2 (CARB Composite Wood ATCM Phase II) Casework manufacturer shall
provide documentation and certification of use within the entire cabinet. No formaldehyde, no
exceptions.

2. Core material shall meet the following average performance requirements: Submit compliance data
from the manufacturer prior to fabrication:
a. Density: Minimum 45 lbs.
b. Modulus of Rupture:  1,800 psi.
c. Modulus of Elasticity:  298,000 psi.
d. Average Internal Bond: 80 psi.
e. Screw holding Face: 2 225 lbs.
f. Screw holding Edge: 155 lbs.
g. Thickness Tolerance:  0.003+/- inches.
h. Linear expansion:  0.2%
i. Thickness swell:  5.5%
j. Thickness used are 1/4", 1/2", 3/4" and 1".
k. Plywood: Shall be 9-ply pressure treated hardwood plywood, “A” faced, hardwood veneer.
l. Provide moister resistant core material at sink locations and wet areas:

a) Meeting ANSI MR10 minimum requirements, adding protection against occasional
wetting and high humidity.

B. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific applications.
complying with Grade requirements, and standard with the manufacturer.

C. Thermally Fused Laminate (TFL):  Melamine resin, NEMA LD 3, Type VGL laminate panels.
2.7 ACCESSORIES

A. Plastic Edge Banding:  Extruded PVC, flat shaped; smooth finish;eased edge; width to match component
thickness; 3mm.
1. Color:  As selected by Fuller and D'Angelo, P.C. from manufacturer's standard range.
2. Use at All base cabinet front edges and all shelf edges.

B. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized or
chrome-plated finish in concealed locations and chrome-plated finish in exposed locations.

FABRICATION
3.1 Detailed Requirements for Cabinet Construction:

A. Sub-Base: Cabinet Subbase: To be separate and continuous (no cabinet body sides-to-floor),  3/4"
water-resistant exterior grade plywood, 4" high, with concealed fastening to cabinet bottom. Ladder-type
construction, of front, back and intermediates, to form a secure and level platform to which cabinets attach.
Casework with integral sides or sides running to the floor will be rejected.

B. Sub-base at exposed cabinet end panels shall be recessed 1/4 inch (6.4 mm) from face of finished end, for
flush installation of finished base material by other trades.

3.2 Fabricate casework to dimensions, profiles, and details shown.
A. Cabinet Body Construction:

1. Fabricate casework, countertops and related products to dimensions, profiles, and details shown on
shop drawings.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/NEMA%20LD%203
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2. All casework panel components must go through a supplemental sizing process after cutting,
producing a panel precisely finished in size and square to within 0.010 inches, ensuring strict
dimensional quality and structural integrity in the final fabricated product.

3. Solid sub-top shall be furnished for all base and tall cabinets.
4. At cabinets over 36 inches wide, bottoms and tops shall be joined by a fixed vertical divider.
5. Exterior exposed wall cabinet bottoms shall be white thermally fused laminate (TFL) on both sides. 

Assembly devices shall be concealed on bottom side of wall cabinets
6. Tops and bottoms are glued and doweled to cabinet sides and internal cabinet components such as

fixed horizontals, rails and verticals.  Minimum 6 dowels each joint for 24 inch deep cabinets and a
minimum of 4 dowels each joint for 12 inch deep cabinets.  (Mechanical or metal hardware fasteners
joining cabinet top and bottom panels to the sides will not be accepted.)
a. Tops, bottoms and sides of all cabinets are particleboard core

7. Unless specifically indicated, core shall be 3/4" thick particleboard. Edging and surface finishes as
indicated herein.

8. Cabinet backs:  1/4 inch thick medium density fiberboard panel fully captured by the cabinet top,
bottom and side panels.  Finish to match cabinet interior.  3/4 inch x 4 inch particleboard rails will be
placed behind the back panel at the top and bottom, and doweled to the sides utilizing 10mm
hardwood fluted dowels.  A third intermediate rail will be included on all cabinets taller than 56
inches.  Utilize hot melt glue to further secure back and increase overall strength
a. Exposed back on fixed or movable cabinets to be 3/4" particleboard, color matched to cabinet

interior, exterior surface GP28 laminate as selected.
b. Hang rails shall be located at rear of cabinet back and fastened to cabinet sides.  Provide

minimum of 2 at base, 2 at wall, and 3 at tall cabinets.
9. Base units, except sink base units:  Full sub-top glued and doweled to cabinet sides.  (Mechanical or

metal hardware fasteners joining cabinet sub-top panel to the sides will not be accepted.)
a. Sink base units are provided with open top and a stretcher at the front, attached to the sides. 

Back to be split removable access panel.
10. All end panels and vertical dividers, except sink base units, shall be prepared to receive adjustable

shelf hardware at 32mm (approximately 1-1/4") centers. Door hinges, drawer slides and pull-out
shelves shall mount on line boring to maintain vertical alignment of components and provide for future
relocation of doors, drawers, shelves and/or pull-out shelves.

11. All exposed and semi exposed edges of basic cabinet components shall be factory edged with 3 mm
PVC banding, machine applied with waterproof hot melt adhesive. Color as selected by the Architect.

12. Adjustable Shelves in Cabinets
a. Core: Particleboard.
b. Core Thickness: 3/4 inch up to 30 inches wide, 1 inch over 30 inches wide.
c. Edge: 3mm PVC on Front Edge Only

13. Interior finish, units with open Interiors:
a. Top, bottom, back, sides, horizontal and vertical members, and adjustable shelving faces with

Thermally Fused Laminate (TFL).
14. Interior finish, units with closed Interiors:

a. Top, bottom, back, sides, horizontal and vertical members, and adjustable shelving faces with
Thermally Fused Laminate (TFL).

15. Exposed ends:
a. Faced with high-pressure decorative VGS laminate.  Use of TFM on exposed ends will not be

permitted.
16. Wall and Tall Unit Tops: (when visible from above):
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a. The top edge of all wall and tall unit end panels shall be factory edged with 3mm PVC to
match basic cabinet body color; raw edges at top of wall and tall end panels will not be
permitted.

b. Top surface will be laminated with melamine in color as selected by the Architect.
17. Balanced construction of all laminated panels is mandatory. Unfinished core stock surfaces, even on

concealed surfaces (excluding edges), will not be permitted. No exceptions.
PART 3  EXECUTION
4.1 EXAMINATION

A. Site Verification of Environmental Conditions:
1. Do not deliver casework until the following conditions have been met:

a. Building has been enclosed (windows and doors sealed and weather-tight).
b. An operational HVAC system that maintains temperature and humidity at occupancy levels has

been put in place.
c. Ceiling, overhead ductwork, piping, and lighting have been installed.
d. Installation areas do not require further “wet work” construction.

B. For Base Cabinets Installation:  Examine floor levelness and flatness of installation space. Do not proceed
with installation if encountered floor conditions required more than 1/2 inch (13 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.

C. Verify adequacy of support framing and anchors.
D. Verify that service connections are correctly located and of proper characteristics.

4.2 INSTALLATION
A. Perform installation in accordance with manufacturer's instructions.
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.
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).

F. 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.

G. Install hardware uniformly and precisely.
H. Countertops:  Install countertops intended and furnished for field installation in one true plane, with ends

abutting at hairline joints, and no raised edges.
I. Replace units that are damaged, including those that have damaged finishes.

4.3 CLEANING
A. Clean casework and other installed surfaces thoroughly.

4.4 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 workmen from standing on,
or storing tools and materials on casework or countertops.

C. Repair damage, including to finishes, that occurs prior to Date of Substantial Completion, using methods
prescribed by manufacturer; replace units that cannot be repaired to like-new condition.

END OF SECTION
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SECTION 12 3600
SOLID SURFACING WINDOW SILLS AND COUNTERTOPS

PART 1  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including  General  Conditions and other Division 1
Specification Sections, apply to this Section.

1.2 SECTION INCLUDES
A. Solid Surface countertops.

1.3 RELATED REQUIREMENTS
A. Section 123200 - Plastic Laminated Casework

1.4 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2021a.
B. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.

1.5 SUBMITTALS
A. See Section 01 3000 - 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 .
D. Selection Samples:  For each finish product specified, color chips representing manufacturer's full range of

available colors and patterns.
E. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and repair of

countertop surfaces.
1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified in this section, with
not less than five years of experience.

B. Manufacturer:  Company specializing in manufacturing the products specified in this section, with minimum
ten years of documented experience.

1.7 MOCK-UP
A. Prior to final approval of Shop Drawings, erect 1 full size mock-up of each component at Project site

demonstrating quality of materials and execution for Architect review.
B. Coordinate locations of utilities that will penetrate countertops or window sills.
C. Provide countertop.
D. Should mock-up not be approved, rework or remake until approval is secured. Remove rejected units from

Project site.
E. Approved mock-up will be used as standard for acceptance of subsequent work.
F. See Section 01 4000 - Quality Requirements for additional requirements.
G. Locate where directed by Owner’s representative .
H. Mock-up may remain as part of the Work.
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1.8 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.
1.9 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.

1.10 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Manufacturer Warranty: Provide manufacturer’s standard warranty for material only for period of 10 years

against defects and/or deficiencies.
C. Correct defective Work within a two year period after Date of Substantial Completion, at no additional cost to

Elmsford Union Free School District .  Defects include, but are not limited to:
1. Cracks.
2. Failure of adhesives.

PART 2  PRODUCTS
2.1 COUNTERTOP ASSEMBLIES

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 over continuous substrate:
1. Flat Sheet Thickness:  1/2 inch (12.5 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:

a) Dupont; Corian :  www.corian.com.
b) Substitutions:  01 6000 - Product Requirements.

b. Surface Burning Characteristics:  Flame spread 25, maximum; smoke developed 25, maximum;
when tested in accordance with ASTM E84.

c. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
d. Color and Pattern:  Aurora.
e. Exposed Edge Treatment:  Built up to minimum 1-1/4 inch (32 mm) thick; radiused edge.
f. Fabricate in accordance with manufacturer's standard requirements.

2.2 MATERIALS
A. Plywood for Supporting Substrate:  1 Exterior Grade, A-C veneer grade, minimum 5-ply; minimum 1/2 inch

(___ mm) thick; join lengths using metal splines.
B. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of materials being

joined.
C. Joint Sealant: Refer to Section 07 9200 - Joint Sealants.
D. Metal Grilles: Where metal grilles are indicated for countertops to permit thermal heat flow, they shall be as

follows:
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1. Countertop and Similar Deck Applications: Heavy gauge extruded aluminum construction, bar type,
linear design with natural anodized finish. Frame to have a 5/8" perimeter boarder and frame is to have
concealed fastenings and reinforcing bands. Exposed screws in top of frame will not be accepted. Core
of frame must be removable allowing for cleaning and servicing of fin tubing below and core is to be
held in place by spring clips. The core consists of pencil proof design with deflecting bars 1/8" wide
and placed on 1/4" centers. Sizes to be as shown on drawings.
a. Grills shall be Model # AAG-100/B frame as manufactured by Advance Architectural Grills,

New Hyde Park, NY; 516-488-0628 approved equal.
2.3 FABRICATION

A. Field measure and verify all dimensions before fabrication is complete.
B. Fabricate componenets in shop to greatest extent possible. 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 sides  as shown on drawings.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or unnecessary

cutouts or fixture holes.
C. Solid Surfacing:  Fabricate tops up to 72 inches (1800 mm) long in one piece; join pieces with adhesive

sealant in accordance with manufacturer's recommendations and instructions. Form joints between
components to be non conspicuous.

D. Fabricate joints between components using manufacturer's standard joint adhesive, matching solid surface
material color. Ensure joints are inconspicuous in appearance and without voids. Attach 50 mm (2") wide
reinforcing strip of solid polymer material under each joint. Reinforcing strip of solid polymer material is not
required when using DuPont™ Joint Adhesive 2.0.

E. Edge treatment as shown on drawings.
PART 3  EXECUTION
3.1 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Project Manager 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.
3.2 PREPARATION

A. Verify dimensions of all existing countertops to be replaced.
B. Clean surfaces thoroughly prior to installation.
C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the

substrate under the project conditions.
3.3 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level; shim where
required.

B. Seal joint between countertops and adjacent surfaces.
C. Provide products in largest pieces available.
D. Cut and finish edges with clean sharpe returns.
E. Provide radius at outside corners.
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F. Dress joints smooth, remove surface scratches and clean entire surfaces.
G. Installation of Countertops

1. Abut top and edge surfaces in one true plane with flush hairline joints and with internal supports
placed to prevent deflection.  Locate joints only where shown on Shop Drawings.
a. Field Jointing:  Where possible, make in same manner as shop-made joints using adhesives,

and sealants recommended by manufacturer.  Prepare edges in shop for field-made joints.
b. Fastening:

a) Secure countertops to cabinets with concealed fasteners using two or more fasteners at
each cabinet front, end, and back.

H. Install to comply with all manufactures written instructions, including for adhesive, sealers, fabrication and
finishing.

3.4 TOLERANCES
A. Variation From Horizontal: 1/8 inch in 10 feet (3 mm in 3 m), maximum.

3.5 CLEANING
A. Clean surfaces thoroughly. Remove adhesives, sealant and other stains.

3.6 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
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SECTION 23 0000 

GENERAL PROVISIONS - MECHANICAL 

PART 1 GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. The work to be completed under this division of the specifications shall include the furnishing of all 
supplies, equipment, labor, supervision and all materials not specifically mentioned, ready for use, in 
accordance will all applicable codes and authorities having jurisdiction, including heating, ventilation, air 
conditioning, plumbing, sprinkler equipment, associated items and Automatic Temperature Control 
components. It is the intention of these specifications and drawings to indicate finished work that is 
tested and ready for operation including but not limited to: 
1. Removals. 
2. Cutting and Patching 
3. Piping. 
4. Drainage from noted equipment to floor drains, roof, sink, or funnel drains. 
5. Piping connections to equipment. 
6. Vibration isolation elements for piping and equipment. 
7. Equipment isolation bases. 
8. Seismic restraints for isolated and non-isolated ductwork, VAV boxes, and equipment 
9. Testing. 

B. The data indicated in these drawings and specifications are as exact as could be secured but their absolute 
accuracy is not guaranteed. Do not scale drawings. Exact locations, distances, levels and other conditions 
will be governed by the building. Use the drawings and specifications or guidance and secure the 
engineer's approval of changes in locations. 

C. Construction methods and good installation practice. 
1. The contractor shall visit the site and become thoroughly familiar with all existing conditions under 

which the work and work of other trades will be installed. This contract includes all necessary 
offsets, transitions, modifications and relocation required to install all new equipment in new or 
existing spaces. Contractor shall include any modifications required in existing ductwork and/or 
equipment for installation of new HVAC equipment and new equipment of other trades. All new 
and existing equipment and systems shall be fully operational under this contract before the project 
is considered complete. 

2. The contractor shall be held responsible for any assumptions that are made, any omissions or errors 
made as a result of failure to visit the site and become thoroughly familiar with the existing 
conditions and the contract documents of all trades. 

1.03 DEFINITIONS 

A. Refer to Section 01 4216 -Definitions. 

1.04 CODES, REGULATIONS AND STANDARDS 

A. Refer to Section 01 4100 -Regulatory Requirements for additional requirements 

B. Published specifications, standards tests, or recommended methods of trade, industry or governmental 
organizations apply to work in all Sections as noted below: 
1. ASHRAE -American Society of heating, Refrigerating and Air Conditioning engineers. 
2. AABC -Associated Air Balance Controls. 
3. AMCA -Air Moving and Conditioning Association. 
4. ADC -Air Diffuser Council. 
5. NEMA -National Electrical Manufacturers' Association. 
6. ANSI -American National Standards Institute. 
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7. ASME -American Society of Mechanical Engineers. 
8. ASTM -American Society for Testing and Materials. 
9. EPA -Environmental Protection Agency 
10. NFPA -National Fire Protection Association. 
11. NFPA 101 -Life Safe1y Code 
12. NFPA 70 -National Electrical Code 
13. NFPA 72 -National Fire Alarm Code 
14. ARI -Air-Conditioning and Refrigeration Institute. 
15. UL -Underwriters' Laboratories, Inc. 
16. OSHA -Occupational Safety and Health Administration Regulations 
17. All New York State and local codes 

1.05 PERMITS, FEES ANP INSPECTIONS 

A. The contractor shall give all necessary notices, obtain all permits, and pay for all government, state sales 
taxes and applicable fees. The contractor shall file all drawings, complete all documents and obtain all 
necessary approvals from the proper authorities or agency having jurisdiction. Obtain all required 
certificates of inspection covering work. The contractor shall see that all required inspections and tests 
are made and shall cooperate to make these tests as thorough and as readily made as possible. 

1.06 MATERIALS AND WORKMANSHIP 

A. Refer to Section 01 4000 -Quality Requirements for additional requirements. 

B. All materials and apparatus required for the work, except as otherwise specified, shall be new and of 
first-class quality. It shall be furnished, delivered, erected, connected, finished in every detail and so 
selected and arranged as to it’s properly into the building spaces. Where no specific kind or quality 
material is given, a first-class standard article as accepted by the engineer shall be furnished. 

C. All equipment and materials shall be specification grade and bear the underwriter's label. No substitute or 
alternate equipment, material, etc. Will be considered for this project. 

D. All work shall be of a quality consistent with good trade practice and shall be installed in a neat, 
workmanlike manner. The engineer/owner reserves the right to reject any work which, in his opinion, has 
been installed in a substandard, dangerous or in a unserviceable manner. The contractor shall replace 
rejected work in a satisfactory manner at no extra cost to the owner. 

1.07 GUARANTEE AND SERVICE 

A. The contractor shall. Guarantee all workmanship and materials for a period of two year from the date of 
acceptance of the installation. In addition, the contractor shall Provide, free of charge, one year 's 
maintenance guarantee on maintained service and adjustment of all equipment in this contract. 

1.08 RECORD DRAWINGS 

A. Refer to Section 01 7800 -Closeout Submittals for additional requirements. 

B. Maintain, at the job site, a set of drawings indicating all changes in location of the equipment, devices, 
etc. From the original layout. Clearly mark in red all changes on the drawings. At the completion of the 
project the contractor shall turn over the record drawings to the engineer/owner. 

1.09 COORDINATION 

A. All work shall be carried out in conjunction with other trades and full cooperation shall be given in order 
that all work may proceed with a minimum of delay and interference. 

1.10 SHOP DRAWING 

A. Refer to Section 01 3000 -Administrative Requirements for additional requirements. 
1. Prior to delivery to the work area, but well in advance of requirements necessary to allow engineer 

ample time for review, contractor shall submit for approval, in PDF format of each shop drawing. 
Indicate on each submission: 
a. Location 
b. Architect/Engineers names 
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c. Item identification/description 
d. Approval stamp of prime contractor 
e. All shop drawings and coordination drawings shall include locations and sizes of existing 

equipment along with new work. Drawings and shall include locations and sizes of existing 
equipment along with new work. Drawings shall indicate locations of hangers, supports, 
expansion joints, guides, anchors and anchor loads. Submit shop drawings for the following 
1) Piping. 
2) Pipe insulation. 
3) Duct insulation. 
4) Valves 
5) Ductwork layout, coordination drawings, sheet metal standards and details 
6) Air outlets (exhaust grilles) 
7) Air and piping balancing reports 
8) Heating element covers 
9) Fans 
10) Dielectric fittings. 
11) Through-penetration firestop assemblies. 
12) Design Calculations: Signed and sealed by a qualified professional engineer, 
13) licensed in the state where the work is being performed for selecting seismic 
14) restraints 
15) Testing. 
16) Controls 

1.11 OPERATING INSTRUCTIONS 

A. Refer to Section 01 7800 -Closeout Submittals for submittal and additional requirements. 

B. The contractor shall furnish to the Owner and engineer instructions for operating and maintaining all 
systems and equipment. 
1. Manufacturer’s advertising literature or catalogs will not be acceptable for operating and 

maintenance instructions 

C. The contractor, in the above-mentioned instructions, shall include the maintenance schedule for the 
principal items of equipment furnished under this division. 

D. An authorized manufacturer's representative shall attest in writing that his equipment has been properly 
installed prior to startup. These letters will be bound into operating and maintenance books. 

1.12 MANUFACTURER’S INSTRUCTION 

A. Install all equipment in accordance with manufacturer's instructions or requirements for proper operation 
and maintenance. 

1.13 CUTTING, PATCHING, REPAIRING AND PAINTING 

A. Refer to Section 01 7000 Execution for additional requirements. 

B. The general contractor shall perform all cutting, patching, repairing and painting for all electrical items 
and equipment called for under this contract. 

1.14 TEMPORARY FACILITIES AND CONTROLS 

A. Refer to Section 01 5000 -Temporary Facilities and Controls for additional requirements. 

1.15 DRAWING AND INTENT 

A. Drawings are intended as working drawings for general layout of the various items of equipment. 
However Layout of accessories, specialties, equipment and piping systems are diagrammatic unless 
specifically dimensioned, and do not necessarily indicate every required valve, fittings, elbow, pipe, 
transitions, trap, junction or pull box, offsets or similar items required for the installation to be complete. 
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1.16 CONTINUITY OF EXISTING SYSTEM; 

A. Maintain continuity of the existing vent, waste, soil, hot and cold water systems to the areas not affected 
by the alteration. 

1.17 INTERUPTION OF SERVICE 

A. Contractor shall request shut down of service for all mechanical and electrical systems. 

B. Contractor shall coordinate with Owner’s Representative. All shut downs shall be scheduled by the 
Owner’s Representative. 

1.18 MEASURMENTS 

A. All measurements taken at the building shall take precedence over scale dimensions. Every part of the 
plans shall be fitted to the actual conditions at the building. If there is a conflict with the scale 
dimensions. Contact architect and/or engineer for direction/clarification. 

1.19 PROTECTION OF EQUIPMENT MATERIALS AND FIXTURES 

A. Close pipe openings with caps or plugs during installation. Tightly cover and protect fixtures and 
equipment against dirt, water and chemical or mechanical injury. At completion of all work, fixtures, 
exposed materials and equipment shall be thoroughly cleaned. 

1.20 SCAFFOLDING, RIGGING AND HOISTING: 

A. Unless otherwise specified, contractor shall furnish all scaffolding, rigging, hoisting, and services 
necessary for the erection and delivery into the premises of any equipment and apparatus furnished. This 
will apply to any equipment that is being removed from the premises. 

1.21 HOUSEKEEPING 

A. This contractor shall be responsible for keeping stock of materials and equipment stored on premises in a 
tidy and orderly manner and, at all times, keep the premises free from accumulation of waste material or 
rubbish caused by their employees at work. He shall remove his rubbish and surplus materials from the 
job site and shall have the premises and their work in a clean and well maintained condition. 

1.22 QUIET OPERATION 

A. All work shall operate under all conditions of load without my sound or vibration which is offensive in 
the opinion of the engineer. In the case of the moving machinery, sound or vibration noticeable outside of 
room in which it is installed, or annoying inside given room, will be consider unacceptable by the 
engineer and shall be remedied in approved manner by the contractor at their own expense. 

1.23 ACCESSIBILIY 

A. Place valves, unions Drains, and items requiring maintenance, adjustment, or repair, in ccessible 
locations. Coordinate final location of access panels with architect. 

1.24 OWNER'S INSTRUCTIONS AND SYSTEM OPERATION 

A. Refer to Section 01 7900 -Demonstration and Training 

1.25 AT THE TIME OF THE JOB'S ACCEPTANCE BY THE OWNER, CONTRACTOR SHALL 
FURNISH ONE COMPLETE SET OF APPROVED CERTIFIED DRAWINGS TO THE OWNER. IN 
ADDITION THE CONTRACTOR SHALL FURNISHED MAINTENANCE AND OPERATING 
INSTRUCTIONS FOR ALL EQUIPMENT. THE INSTRUCTIONS SHALL BE WRITTEN IN 
LAYMAN'S TERMS AND SHALL BE INSERTED IN VINYL-COVERED THREE RING BINDER. 
THE INFORMATION IN THE BINDER SHALL BE FIRST SENT TO AND APPROVED BY 
THEARCHITECT/ENGINEER BEFORE TURNING OVER TO THE OWNER. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. All materials and equipment provided under this section shall be new, first grade, best of their respective 
kinds and in no way shall they be less than the quality and intent set forth under this section. They shall 
meet the requirements of all standards set up to govern the manufacturer of HVAC materials and comply 
with all applicable codes and standards. 
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PART 3 -EXECUTION 

3.01 EXAMINATION 

A. Verify that existing conditions are acceptable prior to starting installations. 

B. Preinstallation Testing: Test substrate for existing fire alarms system prior to modifications. 

3.02 PREPARATION 

A. Protection of In-Place Conditions: Prior to removals and during new work protect existing, floor, walls, 
ceilings, equipment and furnishings. 

B. Removal: Removing existing equipment, ductwork, devices, wiring as required to install new work. 

C. Measure indicated mounting heights to bottom of unit, devices, registers, etc. for suspended items and to 
center of unit for wall-mounting items. 

D. Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange and 
install components and equipment to provide maximum possible headroom consistent with these 
requirements. 

3.03 INSTALLATION GENERAL 

A. Equipment: Install to facilitate service, maintenance, and repair or replacement of components of 
equipment and other nearby installations. Connect in such a way as to facilitate future disconnecting with 
minimum interference with other items in the vicinity. 

B. Right of Way: Give to piping systems installed at a required slope. 

C. All work, materials and manner of installing same shall be in strict accordance with the latest code. 

D. Unless otherwise indicated all wiring exposed in finished and occupied areas shall be wire mold (2000 
series or equal). Conduit shall be installed within new stud partitions, mechanical room, above ceilings in 
rigid galvanized steel conduit (RGS) shall be used for wiring in the following locations: 
1. Exposed to moisture or mechanical damage. 

E. Electrical metallic tubing (EMT) shall be used for concealed and exposed wiring in dry locations as 
follows: 
1. Interior receptacle and power branch circuit wiring 

F. All conduit shall be installed in parallel and perpendicular to the building lines. All conduit shall be 
supported using cadmium plated conduit straps and hangers. Separate conduit systems shall be installed 
for normal, and low voltage power. 

G. Mechanical equipment shall be isolated from the building structure by means of noise and vibration 
isolators as scheduled on the drawings or within these specifications. 

H. No rigid connections between equipment and building structure shall be made that degrades the noise and 
vibration isolation systems herein specified. 

I. Electrical circuit connections to isolated equipment shall be looped to allow free motion of isolated 
equipment. 

J. The contractor shall not install any equipment, piping or conduit which makes rigid contact with the 
"building" unless permitted in this Specification. Building includes, but is not limited to, slabs, beams, 
columns, studs and walls. 

K. Isolation mounting deflection shall be minimum as specified or scheduled on drawings. 

L. Coordinate work with other trades to avoid rigid contact with the building. Inform other trades following 
work, such as plastering or electrical, to avoid any contact which would reduce the vibration isolation. 

3.04 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. 
Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction 
loss for air-handling equipment sizing and for other design considerations. Install duct systems as 
indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings. 
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3.05 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. 
Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. Install piping as indicated unless deviations to 
layout are approved on Coordination Drawings. 

B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and 
service areas. 

3.06 ADJUSTING 

A. Repair or remove and replace defective work, as directed by (Architect/Owner) upon completion of 
installation. 

B. Adjust moving or operating parts to function smoothly. 

3.07 CLEANING AND PROTECTING 

A. Thoroughly clean all electrical equipment, devices and enclosures upon completion of all work. Repaint 
any equipment whose finish is damaged or rusted. Match manufacturer’s original finish. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to match 
original factory finish, as approved by Architect. 

C. Properly and completely protect against all damage, all apparatus, equipment, etc., included in this 
contract. The contractor will be held responsible for any damage to furnished apparatus, equipment, etc., 
until final acceptance. 

D. The contractor shall take whatever means necessary and/or required to protect owner's properly within 
the working areas from dust, debris and other matter generated by the work. No work shall commence in 
areas where protection is required until approval has been given to the contractor by the owner. 

END OF SECTION 
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SECTION 23 0500 
COMMON WORK RESULTS FOR HVAC 

 
 
PART 1 - GENERAL 
 
1.1 STIPULATIONS 
 

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

 
1.2 EXECUTION OF THE WORK 
 

A. These specifications call out certain duties of the HVAC Contractor and any Subcontractors. They are not 
intended as a material list of items required by the Contract. Any reference in these specifications and on 
the accompanying drawings to the Contractor, Mechanical Contractor, ATC Contractor, Mechanical 
HVAC Subcontractor, Subcontractor or abbreviation "M.C.", shall be construed to mean the Contractor 
responsible for all mechanical construction (Division 23) work for this project. 

 
B. This division of the specifications covers the HVAC systems of the project. It includes work performed by 

the mechanical trades as well as trades not normally considered as mechanical trades. 
 

C. Provide all items and work indicated on the Drawings and all items and work called for in this division of 
the specifications in accordance with the conditions of Contract (Division 01 General Requirements 
Documents). This includes all incidentals, equipment, appliances services, hoisting, scaffolding, supports, 
tools supervision, labor consumable items, fees licenses, etc., necessary to provide complete systems. 
Perform start-up and checkout on each item and system to provide fully operable systems. 

 
D. Comply with all provisions of the Contract Documents including the General Conditions, and Division 01 

General Requirements of the specifications. 
 

E. Certain terms such as "shall, provide, install, complete, start-up" are not used in some parts of these 
specifications. This does not indicate that the items shall be less than completely installed or that systems 
shall be less than complete. 

 
F. Examine and compare the HVAC Drawings with these specifications, and report any discrepancies 

between them to the Architect/Engineer and obtain from him written instructions for changes necessary in 
the work. At time of bid the most stringent requirements must be included in said bid. 

 
G. Examine and compare the HVAC Drawings and Specifications with the Drawings and Specifications of 

other trades, and report any discrepancies between them to the 
 

a. Architect/Engineer and obtain from him written instructions for changes necessary in the work. 
b. At time of bid, the most stringent requirements must be included in said bid. 

 
H. Install and coordinate the HVAC work in cooperation with other trades installing interrelated work. Before 

installation, make proper provisions to avoid interferences in a manner approved by the Architect/Engineer. 
All changes required in the work of the Contractor, caused by his neglect to do so, shall be made by him at 
his own expense. 

 
I. It is the intent of the Drawings and Specifications to provide a complete code compliant workable system 

ready for the Owner’s operation. Any item not specifically shown on the Drawings or called for in the 
Specifications, but normally required to conform with the intent, are to be considered a part of the Contract. 
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J. These specifications are basically equipment, installation, and performance Specifications. Some 
installation details are indicated on the Drawings. Where these differ from the Specifications, apply the 
more stringent at time of bid. Upon award of bid, contact Architect/Engineer for definite instructions. 

 
K. All materials furnished by the Contractor shall be new and unused (temporary services are excluded) and 

free from defects. 
 

L. All products and materials shall be new, clean, free of defects and free of damage and corrosion. 
 

M. The exclusion from, or limitation in, the symbolism used on the Drawings or the language used in the 
Specifications for HVAC work shall not be interpreted as a reason for omitting the accessories necessary to 
complete any required system or item of equipment. 

 
N. The use of words in the singular shall not be considered as limiting where other indications denote that 

more than one item is referred to. 
 

O. All items of equipment or material shall be the product of one manufacturer throughout. Multiple 
manufacturers will not be permitted. 

 
P. Receive, inspect, store and install Owner-furnished equipment where Owner furnished equipment is 

supplied. 
 
1.3 COORDINATION OF THE WORK 
 

A. Certain materials will be provided by other trades. Examine the Contract Documents to ascertain these 
requirements. 

 
B. Carefully check space requirements with other trades and the physical confines of the area to insure that 

all material can be installed in the spaces allotted thereto including finished suspended ceilings and the 
spaces within the existing building. Make modifications thereto as required and approved. 

 
C. No items foreign to the electrical system shall be run in the dedicated space of the electrical equipment. 

Dedicated space shall be defined as the width and depth of the equipment from the floor to the bottom of 
the structural ceiling. Foreign systems include but are not limited to piping, sprinklers, drip trays, etc. 
Contractor shall be responsible to coordinate the locations of the dedicated spaces with electrical and 
other trades as required. 

 
D. Transmit to other trades all information required for work to be provided under their respective Sections 

in ample time for installation. 
 

E. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all 
trades have the information necessary so that they may properly install all the necessary connections and 
equipment. Identify all items of work that require access so that the ceiling trade will know where to 
install access doors and panels. 

 
F. Due to the type of installation, a fixed sequence of operation is required to properly install the complete 

systems. Coordinate, project and schedule work with other trades in accordance with the construction 
sequence. 

 
G. The locations of piping, control panels, and other equipment indicated on the Drawings are approximately 

correct, but they are understood to be subject to such revision as may be found necessary or desirable at 
the time the work is installed in consequence of increase or reduction of the number of outlets, or in order 
to meet field conditions or to coordinate with modular requirements of ceilings, or to simplify the work, 
or for other legitimate causes. 
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H. The Drawings show only the general run of piping and approximate location of termination. Any 
significant changes in location of routing, necessary in order to meet field conditions shall be brought to 
the immediate attention of the Architect/Engineer and receive his approval before such alterations are 
made. All such modifications shall be made without additional cost to the Owner. 

 
I. Wherever the work is of sufficient complexity, prepare additional Detail Drawings to scale similar to that 

of the bidding Drawings, prepared on tracing medium of the same size as Contract Drawings. With these 
layouts, coordinate the work with the work of other trades. Such detailed work shall be clearly identified 
on the Drawings as to the area to which it applies. Submit for review Drawings clearly showing the work 
and its relation to the work of other trades before commencing shop fabrication or erection in the field. 

 
J. Contractor shall furnish services of an experienced Superintendent, who shall be in constant charge of all 

work, and who shall coordinate his work with the work of other trades. No work shall be installed before 
coordinating with other trades. 

 
K. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor’s work. 
 

L. Where service connections are required, to equipment provided by the Owner or by other trades, this 
Contractor shall verify the exact requirements for these connections prior to ordering any materials or 
laying out any work. Where there is a discrepancy between the equipment being furnished and that shown 
on the Contract Drawings, the Contractor shall notify the Architect/Engineer for direction. Failure to 
comply with this coordination shall not constitute a reason for extra monies for equipment ordered or 
installed. Restocking charges will not be paid. 

 
1.4 RELATED DOCUMENTS 
 

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

 
1.5 SUMMARY 
 

A. This section includes the general requirements that apply to the Mechanical and HVAC Contractor. Fire 
Protection and the Controls Contractor or Sub-Contractor. 

 
B. The following work is specified under other Divisions, unless otherwise noted or specified hereinafter: 

 
1. Roof, Waterproofing and Insulation Division 07. 
2. Plumbing, Division 22. 
3. Electrical, Division 26. 
4. Installation of starters, contactors, thermal overload switches and remote push buttons, and 

connection of power wiring to motors, Division 26. 
 
1.6 INTENT 
 

A. Requirements specified herein shall govern applicable portions of Heating, Ventilation and Air 
Conditioning. 

 
B. It is the intent of this specification and accompanying drawings to describe and indicate the general 

manufacture, erection and installation of the equipment and connection to same specified herein and shown 
on the drawings. It is not intended that the specifications and drawings describe and indicate each piece of 
equipment required for installation, for where items are intended or required for satisfactory installation and 
are considered to be the accepted practice of the trade, they shall be considered to be both specified and 
indicated. Drawings are diagrammatic in nature; for piping systems; water piping is tapped off the bottom 
of the pipe and steam and steam condensate piping is tapped off the top of the pipe; provide all tees, elbows 
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and swing joints as required for hookup to coils or branch piping as required for this work whether they are 
indicated on the drawings or not. 

 
C. It shall be understood that the Contractor as hereinafter mentioned shall be the Mechanical Contractor 

unless specifically noted otherwise. 
 

D. The Contractor shall furnish all plant, labor and material necessary for the complete and satisfactory 
installation of all Mechanical work for this contract. 

 
E. The Contractor shall assume the entire responsibility for the materials, workmanship and satisfactory 

operation of the various mechanical systems, and other work as specified herein and/or as shown on the 
drawings. 

 
F. The Contractor shall schedule and coordinate all work in close cooperation with all trades working on this 

project. 
 
1.7 DEFINITIONS 
 

A. Following definition of terms and expressions used in this section are in addition to listing given in 
Supplementary Conditions: 

 
1. "Provide" shall mean "furnish and install" unless otherwise indicated. 
2. "Herein" shall mean the contents of a particular section where this term appears. 
3. "Indicated" shall mean "Indicated on contract drawings". 
4. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe 

and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawl spaces, and tunnels. 

5. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces 
and mechanical equipment rooms. 

6. Exposed, Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient temperatures 
and weather conditions. Examples include rooftop locations. 

7. Concealed, Interior Installations: Concealed from view and protected from physical contact by 
building occupants. Examples include above ceilings and in duct shafts. 

8. Concealed, Exterior Installations: Concealed from view and protected from weather conditions and 
physical contact by building occupants, but subject to outdoor ambient temperatures. Examples include 
installations within unheated shelters. 

9. The following are industry abbreviations for plastic materials: 
 

a. ABS:   Acrylonitrile-butadiene-styrene plastic 
b. CPVC:  Chlorinated polyvinyl chloride plastic 
c. NP: Nylon plastic 
d. PE: Polyethylene plastic 
e. PVC: Polyvinyl chloride plastic 

 
1.8 CONTRACTOR'S RESPONSIBILITY 
 

A. The Contractor shall be responsible for establishing grades and elevations, and checking of all 
interferences, and shall verify all dimensions and locations in the field. 

 
B. Contract drawings for mechanical work are in part diagrammatic, intended to convey the scope of work 

and indicate general arrangement of equipment, ducts, piping and approximate sizes and locations of 
equipment outlets. Mechanical trades shall follow these drawings in layout of their work, consult general 
construction, structural and electrical drawings to familiarize themselves with all conditions affecting 
their work, and shall verify spaces in which their work will be installed. 
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C. The Contractor shall verify with the A/E before bidding any item of piping or piping arrangement which 
may be incomplete, incorrect or indefinite. After contract is let, the A/E's decision shall be final. 

 
D. All trades shall cooperate and confer with each other as to locations of their materials and equipment 

before erecting work, so as to avoid interference as much as possible, and in such a manner that will in no 
way retard progress of construction. In instances where interferences develop, the contractor shall 
relocate the work as required by the A/E regardless of which work was installed first. 

 
E. Where job conditions require reasonable changes to indicate locations and arrangement, make such 

changes without extra cost to Owner. This is not to be construed to permit redesigning of the various 
systems. 

 
F. Additional and supplementary drawings may, from time to time, be furnished, and the same, when made, 

are to constitute a part of the original contract. These drawings will be made to clarify the contract 
drawings and will not depart materially therefrom. 

 
G. The A/E specifically reserves the right, up to the time of roughing-in, to exactly define the position of the 

equipment to be installed and connected to and arrangement of these connections. 
 
H. Special attention is called to the contract drawings and specifications involving general construction, 

electrical work and details thereon. Bidders are notified to carefully scrutinize these documents for the 
details affecting the performance of the mechanical trades. 

 
1.9 SCHEDULE OF WORK 
 

A. The Contractor shall schedule all of his work to conform to the Job Progress Schedule as submitted by the 
General Contractor or Construction Manager, and approved by the A/E and school district. 

 
1.10 PREMIUM TIME WORK 
 

A. The following work shall be performed at night or weekends other than holiday weekends, as directed and 
coordinated with the Owner: 

 
1. Tie connections to all existing systems. 

 
1.11 PROGRESS OF WORK 
 

A. The Contractor shall order the progress of his work so as to conform to the progress of the work of other 
trades and shall complete the entire installation as soon as the conditions of the building will permit. Any 
cost resulting from the defective or ill-timed work performed under this section shall be borne by the 
Contractor. 

 
1.12 DELIVERY, STORAGE, PROTECTION AND HANDLING 
 

A. Deliver, store, protect and handle all products and materials in a manner which will protect them from 
damage, weather and entry of debris. If items are damaged, do not install, but take immediate steps to 
obtain replacement or repair. Any such repairs shall be subject to review and acceptance of the 
Architect/Engineer. 

 
B. Delivery of Materials: Delivery materials in manufacturer's unopened container fully identified with 

manufacturer's name, trade name, type, class, grade, size and color. 
 
C. Storage of Materials, Equipment and Fixtures: Store materials suitably sheltered from the elements, but 

readily accessible for inspection by the Architect/Engineer until installed. Store all items, susceptible to 
moisture damage, in dry, heated spaces. 
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D. Protect materials and equipment according to the manufacturer’s instruction. Protection shall include 
damage due to fire, water, rust, oxidation, sunlight (for UV sensitive materials), breakage of UV lights, 
etc. 

 
E. Following is in addition to Protection of Work and Property, General Requirements: 

 
1. Responsibility for care and protection of mechanical work rests with the Contractor until it has 

been tested and accepted. 
2. After delivery, before, during and after installation, protect equipment and materials against theft, 

injury and damage from all causes. 
3. Protective covers, skids, plugs, caps and coating shall be provided to protect equipment materials 

from damage during construction. 
4. All equipment and material shall be stored under cover and off the ground. 
5. For outdoor storage, protective covers of sheet plastic shall be provided. Covers shall be of gauge 

required for the area involved and shall be reinforced to withstand wind, rain, sleet and snow. 
Equipment and material shall be set on skids or platforms of sufficient height to avoid 
deterioration from spattering and ground water. 

6. Plug open ends of pipes when work is stopped to prevent debris from entering the pipes. 
7. Coat polished or plated metal parts with Vaseline immediately after installation. 

F. The Contractor shall receive, properly house, handle, hoist, and deliver to proper location, equipment and 
other materials required for the contract. 

 
G. In the event of damage, immediately make all repairs and replacements necessary to the approval of the 

Architect/Engineer and at no additional cost to the Owner. 
 
1.13 INTERFERENCE WITH THE OWNER'S NORMAL OPERATION 
 

A. All work shall be performed in such a manner as not to interfere with the normal work operations in 
adjacent spaces or buildings. 

 
B. In no way shall the Contractor: 
 

1. Block or restrict the means of egress for adjacent spaces. 
2. Decrease the fire rating of walls, partitions, ceilings, doors or combination thereof of adjacent 

spaces or of means of egress. 
3. Interrupt safety systems or in any way adversely affect the safety of people or materials in adjacent 

spaces. 
 
C. The Contractor shall provide acoustical isolation of the work area via temporary doors, partitions, etc., 

adequate to allow normal work functions. 
 
D. The Contractor shall provide exhaust fans, dust proof temporary partitions and any containment measure 

required to prevent dirt, dust, or fumes from reaching adjacent work spaces. 
 
E. All personal traffic and material delivery shall be routed so as to absolutely minimize travel through 

adjacent work area. 
 
1.14 VISIT TO SITE 
 

A. The Contractor shall visit the site and thoroughly acquaint himself with all existing conditions relative to 
type and source of service available. He shall verify location and extent of these services and consider 
routing, interferences and excavation required by the contract and any and all other difficulties that may 
be encountered. 
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B. Submission of a proposal shall be construed as evidence that such an examination has been made. 

 
C. Failure to visit the site shall not constitute sufficient reason to warrant claims for extra monies for 

difficulties not apparent in the contract documents. 
 
1.15 MANNING THE PROJECT 
 

A. The Contractor shall, upon initiation of construction, keep a suitable force of men on the site at all times 
in order to lace all sleeves, inserts, outlet boxes, fixtures and provide all other openings as are required for 
the satisfactory installation of equipment. 

 
1.16 FEES AND PERMITS 
 

A. The Contractor shall secure all permits and pay all fees, required by local and state governing bodies, 
necessary to complete his phase of the construction. Failure to investigate all applicable payments before 
the bid submission shall not constitute grounds for additional monies from the Owner. The Owner shall 
be furnished with all certificates of approval. 

 
B. The Contractor shall provide insurance and bonding as required by the Building Owner or as stated in the 

General Conditions. 
 
1.17 CODES AND STANDARDS 
 

A. The design, construction and installation of all materials and equipment shall be in compliance with the 
latest edition of all national, state and local codes or standards. 

 
B. The codes and standards referred to are minimum standards. Where the requirements of these 

specifications and the accompanying drawings exceed those of the codes and standards, the drawings and 
specifications shall be followed. 

 
1.18 BASIS OF DESIGN 
 

A. The layout is based upon the use of particular items of equipment, identified by manufacturer's make and 
model number. Dimensions, arrangements and service connections required for these particular items 
have been considered in making the layout. The contractor may use the equipment of any manufacturer 
whose name is approved for substitution on that item of equipment after he had ascertained that all 
provisions of MATERIAL SUBSTITUTIONS will be complied with and that all required service 
connections will be made at no additional cost to the Owner. 

 
B. Manufacturers are listed for a quality assurance level only. Although a manufacturer is listed does not 

constitute compliance with the specification size, weight, functionality, capacity, noise, or performance 
levels. It is this contractor's responsibility to assure the proposed manufacturer has complete compliance 
with the Contract Documents, prior to bidding. 

 
C. Except where dimensions are shown, the drawings are diagrammatic and shall not be scaled. Exact 

location of fixtures, apparatus, duct work and piping shall be determined by dimensions on the site. 
Contractor shall refer to architectural plans and details for exact dimensions. 

 
D. The drawings indicate the locations of apparatus and piping shall be followed as closely as possible. If 

before the installation it is found necessary to change the location to accommodate conditions at the 
building, such changes shall be made at no additional cost to the Owner, and as approved by the 
Architect/Engineer. 

 
E. Equipment requiring operation, service or maintenance during the life of the system shall be made easily 

accessible. 
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F. Ductwork or piping shall not be run within 48" of switchboards, panelboards or motor control centers. 

 
G. No piping to other HVAC items shall be run in the dedicated equipment space as defined in the N.E.C. 

(NFPA 70). The dedicated equipment space is the space equal to the width and depth of the equipment 
and extending from the floor to a height of 6ft. Refer to the National Electrical Code section 11 0. 26 (E) 
for further information. No piping, ducts, leak protection apparatus, or other equipment foreign to the 
electrical installation shall be located in this zone. It is this contractor’s responsibility to coordinate with 
the electrical contractor for all phases of this project. 

 
H. Use of open-flame devices in work shall be accompanied by fire extinguishing apparatus within 25 feet of 

work location. All work shall be done in accordance with the general construction requirements and fire 
watch procedures. 

 
1.19 QUALITY OF MATERIALS 
 

A. Where a specific model and manufacturer of equipment is specified, the Contractor shall provide what is 
specified without substitution. Where specified as "or approved equal", the Contractor may substitute 
equipment except that the burden is upon the Bidder to prove such equality. If the Bidder elects to prove 
such equality, he must request the Architect's approval in writing to substitute such item for the specified 
item, stating the cost difference involved with supporting data, and samples, if required, to permit a fair 
evaluation of the proposed substitute with respect to quality, serviceability, warranty and cost. 

 
B. Where a specific model of equipment is specified along with an approval equal manufacturer, no 

substitution will be allowed. The Contractor shall submit one of the manufacturers listed. 
 

C. Final approval of competitive equipment is reserved by the Engineer when, in the Engineer's opinion, the 
equipment does not correspond to that specified. 

 
1.20 MATERIAL SUBSTITUTIONS 
 

A. Material substitutions shall be allowed only where "or equivalent" is stated. 
 

B. Material substitution submittals shall, include complete description of the proposed substitute, the name 
of the material or equipment for which it is to be substituted, drawings, cuts, performance, test data and 
evidence that the proposed manufacturer or his established representative maintains a qualified service 
organization including spare parts and is available for competent service on short notice. 

 
C. Each bidder by submitting his bid represents that the proposal of such article, device, product, material, 

fixture, form or type of construction by name, make, catalog number of manufacturer which varies with 
the equipment specified shall be incorporated into the project without claims against the Owner for 
additional cost. The bidder shall be responsible for all additional costs incurred by others due to the 
substitutions. 

 
D. The Architect/Engineer shall have the final approval of all submitted substitutions. 

 
E. Manufacturers are listed for a quality assurance level only. Although a manufacturer is listed does not 

constitute compliance with the specification size, weight, functionality, capacity, noise, or performance 
levels. It is this contractor's responsibility to assure the proposed manufacturer has complete compliance 
with the Contract Documents, prior to bidding. 

 
 
1.21 SUBMITTALS 
 

A. Product Data, Shop Drawings: Submit for approval by the authority having jurisdiction and the Owner's 
insurance underwriter. 
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B. Product Shop Drawing Submittal List: 
 

1. Within thirty (30) days after date of execution of the Owner/Contractor Agreement, submit for review 
and acceptance, a list of all material and equipment manufacturers whose products are proposed, as 
well as names of all subcontractors whom this trade proposes to employ. 

2. Any requests for substitutions of equipment or materials must be submitted and returned prior to 
submitting the Submittal List. Only specified or accepted manufacturers or suppliers shall appear on 
the Submittal List. 

3. The complete Submittal List must be reviewed and accepted by the Architect/Engineer prior to 
submittal of Shop Drawings. No Shop Drawings will be processed without an accepted Submittal List. 

4. The Submittal List shall include all material, systems, and equipment specified herein. 
 

C. Approval shall be obtained for all equipment and material before delivery to the job site. Delivery, storage 
or installation of equipment or material which has not had prior approval will not be permitted at the job 
site. 

 
D. All submittals shall bear a stamp or notation indicating that the Contractor has reviewed and approved the 

submittals. 
 
E. All submittals shall include adequate descriptive literature, catalog cuts, shop drawings and other data 

necessary to ascertain that the proposed equipment and materials comply with specification requirements. 
Catalog cuts submitted for approval shall be legible and shall clearly identify equipment being submitted. 

 
F. Submittals shall be marked to show specification reference including the section and paragraph numbers. 
 
G. Submit each section separately and include the following: 
 

1. Information which confirms compliance with contract requirements. Include the manufacturer's name, 
model or catalog numbers, catalog information, technical data sheets, shop drawings, pictures, 
nameplate data and test reports as required. 

 
2. Submittals on all pumps and fans shall be complete with performance curves marked with the design 

points. 
 
3. Submittals on electrical equipment shall be complete with all power and control wiring diagrams. 
 
4. Vibration isolators shall include operating weight and load distribution at each mounting point. 

 
H. The Contractor agrees that failure of manufacturer's submittal to conform to the above will result in a 

manufacturer's disqualification on this project. 
 
I. Submit samples as directed of items called for in the specifications; samples of the materials which the 

manufacturer will actually ship shall be submitted for approval after award of contract and properly 
labeled on this project. 

 
1.22 ELECTRICAL 
 

A. Power Wiring 
 

1. For the purpose of this specification, power wiring shall be defined as follows: 
 

a. All wiring from the power source panelboards (or switchboard) to the disconnect switch to the 
equipment, and final connection to the equipment. 

b. All wiring to control panels as indicated in the Electrical and Mechanical Contract Documents. 
(All control panels not indicated on the Electrical Contract Documents as receiving power shall do 
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so by jumpers from other control panels, this wiring shall be considered control wiring as defined 
below). 

 
2. All power wiring from the power source to the above noted switches and wiring from these switches to 

the equipment, including final connection to same, shall be provided under Division 26, Electrical. 
 
B. Control Wiring 
 

1. All other wiring required, whether line voltage or low voltage, internal or external to provide for the 
operation of the equipment shall be considered as control wiring. This shall include power wiring from 
transformers serving dampers at exhaust fans; wire to damper and fan end switch to starter. 

2. All control wiring throughout the building, including wiring installed at piping, in ductwork, or as 
specified shall be provided under this Division. 

 
C. The Contractor shall furnish all motors, mounts, motor starters and remote mounted push-button controls for all 

electrically operated equipment furnished as part of the contract. The Contractor shall furnish all safety 
disconnects. The Contractor shall furnish all speed control switches for all multi-speed motors. All motors shall 
have copper windings. (Aluminum windings will not be acceptable). 

 
D. This Contractor is completely responsible for the coordination with all other trades as to the correct voltage for 

all equipment requiring power. Equipment and or changes required to meet the project voltages will be the 
responsibility of this contractor. 

 
E. All push-button switches and starters shall be mounted under Division 26, Electrical. 
 
F. The Contractor shall provide all controls and control devices, all mounting for controls and all other electrical 

devices as specified and necessary for the complete installation and satisfactory operation of all electrically 
operated controls furnished under this Division. 

 
G. All locally mounted starters shall be furnished under Division 23, except as noted below. Where indicated 

hereinafter, starters shall be furnished as an integral part of equipment. Starters furnished in motor control 
centers shall be provided in Division 26, Electrical (refer to Electrical Drawings). Control of starters in motor 
control centers feeding mechanical equipment shall be provided under Division 23. 

 
H. Starting equipment of each motor shall be of the proper voltage and HP rated for the motor it is to serve. All 

starters shall be of the enclosed type; NEMA Type 1, for general-purpose enclosures; NEMA Type 4 for 
watertight enclosures, and NEMA Type 12 for the dust-tight enclosures. Location of motor shall determine type 
of enclosure to be used. 

 
I. Manual motor starters for single-phase motors shall be one or two poles as required, consisting of a snap switch 

combined with a thermal overload device. It shall be impossible for the switch to be held in a closed position 
under a sustained motor overload. For resetting the overload mechanism, the switch lever shall be of a design 
where it has to be moved to the "off" position. Starter shall be enclosed in type of enclosure for area in which it 
is to be used. 

 
J. Magnetic starters for 3-phase motors shall be furnished with 110 volt holding coils, 120 volt fused transformers, 

normally open and normally closed auxiliary contact and overload relay heater elements in all three phases. 
Provide hand/off/auto selector switch along with running status lights and external reset button. 

 
K. Locate starters and associated starter controls in accessible locations wherever possible. Location of starters for 

roof mounted exhaust fans and mechanical equipment above ceilings shall be located at accessible locations 
above ceiling. Locations shall be coordinated with furniture and equipment layouts for the optimum accessible 
location for installation and maintenance means. 

 
L. The Contractor shall be completely responsible for the coordination of automatic temperature control system 

with control interlocks between various items of mechanical equipment. 
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1.23 SCAFFOLDING 
 

A. The Contractor shall furnish and install scaffolding, ladders and runways required in connection with his 
work. 

 
1.24 TEMPORARY OPENINGS 
 

A. Temporary openings not indicated, which may be required for purpose of bringing equipment into 
building, shall be as approved. General Contractor will perform work of providing and maintaining 
openings, and of restoring structure; but Contractor for whom temporary openings are provided shall bear 
costs thereof, and for restoring structure. Ample notice shall be given of size and location of such 
openings by Contractor requiring same. 

 
B. Holes provided in General Construction work to permit installation of lines for temporary mechanical 

services will, after removal of such lines, be patched as specified under Division 01. 
 
1.25 TEMPORARY SERVICE 
 

A. Temporary services are specified under Division 01, “General Requirements”. 
 
1.26 CUTTING AND PATCHING 
 

A. The Contractor shall provide all floor and wall cuts as required for ductwork and piping penetrations of 
existing construction. 

 
B. No cutting of bearing walls, beams, etc., shall be done without the approval of the Architect. All patching 

and finishing, etc., shall match the surroundings. All cutting and patching shall be done by workmen 
skilled in the trades and in the employ of the General Contractor for the project. All cutting shall be done 
with saw type edges to give a neat and workmanlike appearance. All pipe holes shall be core drilled 
unless specified otherwise. 

 
C. Should it be necessary to do any cutting and patching due to the failure of this Contractor to give proper 

information to the General Contractor, it shall be done at the expense of the Mechanical Contractor. 
 
1.27 PAINTING AND FINISHING 
 

A. Except as specified herein, the finished painting of Mechanical Work within the building and on the roof 
shall be as specified under Division 09. 

 
B. All mechanical equipment shall have a factory-applied prime and finish coat of paint. Galvanized 

surfaces shall be considered as finished surfaces for equipment rooms and items concealed from view. 
Plastic products shall be acceptable without a finish coat of paint. All items of equipment marred or 
rusted, even though factory finished, shall be repainted; steel angles and steel supports for ductwork, 
piping or miscellaneous equipment shall have a prime coat of paint before installation. 

 
C. General Contractor to paint all exposed piping, equipment, and trim that does not have a factory applied 

finish. Refer to Division 09 "Painting" for paint materials, surface preparation and application of paint. 
Paint shall be semi-gloss, acrylic-enamel paint. Coat components with two (2) coats of finish paint over 
two (2) coats of rust inhibitive metal primer or approved equivalent based on component type. 

 
1.28 CONCRETE WORK 
 

A. Concrete work shall be in accordance with Division 03. 

1.29 SUSPENSION SUPPORT FOR PIPES & EQUIPMENT 
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A. All pipes and equipment that are suspended shall be connected directly to the building steel. Where 

hangers are required between building steel points, supplementary steel members shall be added by the 
Contractor as required to adequately support the load. 

 
B. Pipes shall not be supported from other pipes, ducts, or equipment. 

 
C. Hangers from joists shall be attached at the panel points. Pipes with weights of 50 pound per foot (total 

for single or multiple runs) routed parallel with bar joists shall be supported from a minimum of 3 joists at 
each hanger point (channel members between joists). 

 
1.30 ACCESS PANELS – BUILDING 
 

A. Access plates and valves located concealed in walls or above ceilings, and are otherwise inaccessible 
shall be furnished with an access panel for each location. A hinged inconspicuous type access panel 
complete with frame, of such size and so located as to provide proper access for service and maintenance. 

 
B. The minimum size of each access panel shall be 18” x 18” unless physical restraints require a smaller 

door. 
 

C. Panels shall be furnished under this Division and installed under another Division of the Specification. 
 

D. When access panels or doors are installed in fire rated construction, they shall be fire rated to match the 
construction. 

 
1.31 FIRESTOP PENETRATION PROTECTION SEALING SYSTEM 
 

A. Where pipes pass through fire partitions, firewalls, floors or ceilings, install a firestop that provides an 
effective barrier against the spread of fire, smoke, gases and water. Fire-stop material shall be packed 
tight, and completely fill clearances between pipe, sleeves and structure. All crack voids or holes (up to 
4" diameter) shall be sealed using 3M brand Fire Barrier Caulk CP25 or putty 303 or an approved equal. 
Larger diameter or square holes, 3M system 7902, 7904, 7902R or 7904R or approved equal shall be in 
accordance with manufacturer's instructions. 

 
B. Fire-stopping material shall maintain its integrity while preventing the passage of flame, smoke, gases or 

water. Fire-stopping material shall be a one-part, intumescent elastomer noncombustible, noncorrosive 
and compatible with synthetic cable jackets as defined by ASTM E814 (UL 1479); and in addition for 
insulation materials, melting points shall be a minimum of 1700 degrees F for one-hour protection and 
1850 degrees F for 2-hour protection. 

 
1.32 RECORD DRAWINGS 
 

A. The Contractor shall furnish record as-built drawings to the Architect at completion and acceptance of the 
job. Transparencies of the original drawings with corrections shall be submitted as specified in the 
General Requirements. 

 
B. Record all changes from installation originally indicated. Record final location of underground lines by 

depth from finished grade and by offset distances in feel and tenths to surface improvement such as 
buildings, curb, or edges of walks. Where work appears on two or more drawings, Contractor shall mark 
changes on all drawings. Contractor shall mark changes on all drawings. At completion, furnish the above 
required transparencies to the A/E for approval and record. Drawings shall be certified to be record of 
work installed and signed by the Contractor. Work shall not be accepted until such drawings have been 
delivered to the A/E. 

 
1.33 GUARANTEE 
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A. In addition to the requirements stated in the specifications, the Contractor must guarantee all equipment, 
materials, and appurtenances installed by him to be free from all defects for a period of one year from 
date of final acceptance. 

 
B. Upon written notice from the A/E, the Contractor shall promptly correct all defects without additional 

cost to the Owner. This Contractor shall adjust each part of the entire installation for proper working 
order. Reports are to be submitted to the A/E and adjustments repeated until the entire system is 
satisfactory. This Contractor must make good, at his own expense, any defects in materials or 
workmanship that may appear. 

 
1.34 CLEAN UP 
 

A. The Contractor shall be held responsible for the general clean up of all areas affected by the work in the 
Contract. All rubbish and accumulative material shall be removed from the premises and the premises left 
"broom clean" upon completion. 

 
B. All stickers, rust, stains, labels and temporary covers shall be removed before final acceptance. 

 
C. Foreign matter shall be blown, vacuumed or flushed out of piping, pumps, fans, motors, devices, 

switches, panels, duct work and equipment. 
 

D. Identification plates on equipment shall be free of excess paint and shall be polished. 
 
1.35 OPERATION AND MAINTENANCE MANUALS 
 

A. Submit to the Engineer for approval three manuals covering details of operation maintenance for all 
apparatus requiring service. The Contractor shall arrange formal instruction sessions by competent 
representatives of the manufacturer for the Owner's operating personnel to cover the following: 

 
1. Service telephone number, fax number, websites, email addresses, business and service addresses and 

mobile telephone numbers of the installing contractor, and manufacturer and supplier and parts 
counters of pumps, fans, air handling units, condensate return units, chillers, CV boxes, fan coil units 
and other components comprising the systems. 

 
2. Manufacturer's operating and maintenance manuals, including detailed parts lists with numbers, power 

and control wiring diagrams for each piece of equipment and accessory requiring services or 
maintenance, the guarantee period and the name, address and phone number of the nearest sales and 
service organization for each item. Both on print and CD’s (min 3 copies) form (PDF/MS Word). 

 
3. Cross out options that are not used on equipment sheets, highlight options selected. 

 
4. Step-by-step procedure for starting, stopping, setpoint adjustment, monitoring and alarm enunciation 

for each system. 
 

5. Copies of inspection certificates provided by the City, County, State and insurance companies. 
 

6. Provide separate Operation and Maintenance Manuals covering the FMCS and in compliance with this 
section. 

 
7. Routine maintenance procedures and scheduling for all mechanical equipment. 

 
B. Obtain written statements from the Owner's representative acknowledging satisfactory completion of each 

item of the manuals. 
 
1.36 INSTRUCTION TO OPERATIONAL PERSONNEL 
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A. Furnish the services of competent instructors to give full instruction to the designated Facilities personnel 
in the adjustment, operation, and maintenance, including pertinent safety requirements, of the specified 
equipment or system on the Contract Documents. Instructors shall be thoroughly familiar with all parts of 
the installation and shall be trained in operating theory as well as practical operation and maintenance 
work. 

 
B. Instruction shall be given during the first regular work week after the equipment or system has been 

accepted and turned over to the Owner for regular operation. Provide 4 man-hours of instruction for each: 
chemical treatment/glycol systems, pumps, exhaust and intake fans, heat exchangers, CV boxes, fan coil 
units, condensate return units; 8 man-hours for the AH-1 air handling unit and components including the 
UV system, 24 man hours for the CH-1 chiller; and 40 man hours instruction for the FMCS (operational, 
maintenance, programming instruction for trend logging and charting, setpoint adjustment schemes, alarm 
functionality and other routine operational commands/functions) required by the Owner’s personnel.. 

 
C. Instruction shall cover routine maintenance, control and power wiring diagrams and component analysis, 

preventative maintenance and scheduling, starting and stopping, alarm resets, trend-logging, setpoint 
adjustment, emergency and normal shutdown/startup, alarm date stamping and all else required by the 
Owner for complete usage/maintenance/adjustment of equipment in their intended systems. 

 
D. Obtain written statements from the Owner's representative acknowledging satisfactory completion of each 

item of instruction. 
 
 
PART 2 - PRODUCTS 
 
2.1 MECHANICAL SLEEVE SEALS 
 

A. Description: Modular sealing element unit, designed for field assembly, to fill annular space between pipe 
and sleeve. 

 
1. Acceptable Manufacturers: 

 
a. Advance Products & Systems, Inc. 

 
b. Calpico, Inc. 

 
c. Metraflex Co. 

 
d. Accepted substitute in accordance with Section 01 60 0. 

 
2. Sealing Elements: EPDM interlocking inks, shaped to fit surface of pipe. Include type and number 

required for pipe material and size of pipe. 
 

3. Pressure Plates: Carbon steel. Include two for each sealing element. 
 

B. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length required to secure 
pressure plates to sealing elements. Include one for each sealing element. 

 
2.2 SLEEVES 
 

A. Galvanized-Steel Sheet: 0.0239 inch minimum thickness; round tube closed with welded longitudinal joint. 
 

B. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 
 

C. Cast Iron: Cast or fabricated “wall pipe” equivalent to ductile-iron pressure pipe, with plain ends and 
integral waterstop, unless otherwise indicated. 
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D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping ring 

and bolts and nuts for membrane flashing. 
 

1. Underdeck Clamp: Clamping ring with set screws. 
 
2.3 ESCUTCHEONS 
 

A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around 
pipe, tube, and insulation of insulated piping and an OD that completely covers opening. 

 
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated finish. 

 
C. One-Piece, Cast-Brass Type: With set screw. 

 
1. Finish: Polished chrome-plated. 

 
 

D. Split-Casting, Cast-Brass Type: With concealed hinge and set screw. 
 

1. Finish: Polished chrome-plated. 
 

E. One-Piece, Stamped-Steel Type: With and chrome-plated finish. 
 

F. Split-Plate, Stamped-Steel Type: With hinge and chrome-plated finish. 
 

G. One-Piece, Floor-Plate Type: Cast-iron floor plate. 
 

H. Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw. 
 
2.4 GROUT 
 

A. Description: ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout. 
 

1. Characteristics: Post-hardening, volume-adjusting, non-staining, noncorrosive, nongaseous, and 
recommended for interior and exterior applications. 

 
2. Design Mix: 5000 psi, 28-day compressive strength. 

 
3. Packaging: Premixed and factory packaged. 

 
 
 
PART 3 - EXECUTION 
 
3.1 SITE INSPECTION 
 

A. Before starting work under this section, carefully inspect the site and installed work of other trades and 
verify that such work is complete to the point where installation of materials and accessories under this 
section can begin. 

 
B. Verify that all materials and accessories can be installed in accordance with project drawings and 

specifications and material manufacturers' recommendations. 
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C. Verify, by inspecting product labeling, submittal data, and/or certifications which may accompany the 
shipments, that all materials and accessories to be installed on the project comply with applicable 
specifications and standards and meet specified thermal and physical properties. 

 
3.2 PROJECT MANAGEMENT AND COORDINATION 
 
A. Coordination: Coordinate construction operations included in different Sections of the Specification to ensure 

efficient and orderly installation of each part of the work. Coordinate construction operations, included in 
different Sections that depend on each other for proper installation, connection, and operation. 

 
1. Schedule construction operations in sequence required to obtain the best results where installation of 

one part of the work depends on installation of other components, before or after its own installation. 
 

2. Coordinate installation of different components with other contractors to ensure maximum 
accessibility for required maintenance, service, and repair. 

 
3. Make adequate provisions to accommodate items scheduled for later installation. 

 
4. Where availability of space is limited, coordinate installation of different components to ensure 

maximum performance and accessibility for required maintenance, service, and repair of all 
components, including mechanical and electrical. 

 
B. Prepare memoranda for distribution to each party involved, outlining special procedures required for 

coordination. Include such items as required notices, reports, and list of attendees at meetings. 
 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their work is 
required. 

 
C. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with other 

construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 
work. Such administrative activities include, but are not limited to, the following: 

 
1. Preparation of Contractor's Construction Schedule 

 
2. Preparation of the Schedule of Values 

 
3. Installation and removal of temporary facilities and controls 

 
4. Delivery and processing of submittals 

 
5. Progress meetings 

 
6. Pre-installation conferences 

 
7. Project closeout activities 

 
8. Startup and adjustment of systems 

 
9. Project closeout activities 

 
D. Conservation: Coordinate construction activities to ensure that operations are carried out with consideration 

given to conservation of energy, water, and materials. 
 

1. Salvage materials and equipment involved in performance of, but not actually incorporated into the 
work. Refer to other Sections for disposition of salvaged materials that are designated as Owner's 
property. 
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3.3 SUBMITTALS 
 

A. Coordination Drawings: Prepare Coordination Drawings if limited space availability necessitates 
maximum utilization of space for efficient installation of different components or if coordination is 
required for installation of products and materials fabricated by separate entities. 

 
1. Content: Project-specific information, drawn accurately to scale. Do not base Coordination Drawings 

on reproductions of the Contract Documents or standard printed data. Include the following 
information, as applicable: 

 
a. Indicate functional and spatial relationships of components of architectural, structural, civil, 

mechanical, and electrical systems. 
 

b. Indicate required installation sequenced. 
 

c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 
that appear to be in conflict with submitted equipment and minimum clearance requirements. 
Provide alternate sketches to Architect for resolution of such conflicts. Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 

 
2. Number of Copies: Submit three opaque copies of each submittal. Architect, through Construction 

Manager, will return one copy. 
 

a. Submit five copies where Coordination Drawings are required for operation and maintenance 
manuals. Architect and Construction Manager will retain two copies; remainder will be 
returned. Markup and retain one returned copy as a Project Record Drawing. 

 
3. Refer to individual Sections for Coordination Drawing requirements for work in those Sections. 

 
B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key personnel 

assignments, including superintendent and other personnel in attendance at Project Site. Identify 
individuals and their duties and responsibilities; list addresses and telephone numbers, including home and 
office telephone numbers. Provide names, addresses, and telephone numbers of individuals assigned as 
standbys in the absence of individuals assigned to Project. 

 
1. Post copies of list in Project meeting room, in temporary field office, and by each temporary telephone. 

Keep list current at all times. 
 
3.4 ADMINISTRATIVE AND SUPERVISORY PERSONNEL 
 

A. General: In addition to Project Superintendent, provide other administrative and supervisory personnel as 
required for proper performance of the work. 

 
3.5 PROJECT MEETINGS 
 

A. General: Attend meetings and conferences at Project Site, unless otherwise indicated. 
 
B. Preconstruction Conference: Attend a preconstruction conference before starting construction, at a time 

convenient to Owner, Construction Manager, and Architect, but no later than 15 days after execution of 
the Agreement. Hold the conference at Project site or another convenient location. Conduct the meeting 
to review responsibilities and personnel assignments. 

 
C. Pre-installation Conferences: Attend a pre-installation conference at Project Site before each construction 

activity that requires coordination with other construction. 
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1. Attendees: Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting. Advise Architect and Construction Manager of scheduled 
meeting dates. 

 
2. Agenda: Review progress of other construction activities and preparations for the particular activity 

under consideration, including requirements for the following: 
 

a. The Contract Documents 
b. Deliveries 
c. Review of mockups 
d. Possible conflicts 
e. Time schedules 
f. Manufacturer's written recommendations 
g. Acceptability of substrates 
h. Temporary facilities and controls 
i. Coordination with other work 
j. Protection of construction and personnel 

 
3. Record significant conference discussions, agreements, and disagreements, including required 

corrective measures and actions. 
 

4. Reporting: Distribute minutes of the meeting to each party present and to parties who should have been 
present. 

 
5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate whatever 

actions are necessary to resolve impediments to performance of the work and reconvene the conference 
at earliest feasible date. 

 
D. Progress Meetings: Attend progress meetings at biweekly intervals. Coordinate dates of meetings with 

preparation of payment requests. 
 

1. Attendees: In addition to representatives of Owner, Construction Manager, and Architect, each 
contractor, subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these meetings. All 
participants at the conference shall be familiar with Project and authorized to conclude matters relating 
to the work. 

 
2. Agenda: Review and correct or approve minutes of previous progress meeting. Review other items of 

significance that could affect progress. Include topics for discussion as appropriate to status of Project. 
 

a. Contractor's Construction Schedule: Review progress since the last meeting. Determine whether 
each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's 
Construction Schedule. Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so. Discuss whether schedule revisions are required to 
ensure that current and subsequent activities will be completed within the Contract Time. 

 
1. Review schedule for next period. 

 
b. Review present and future needs of each entity present, including the following: 

 
1. Interface requirements 
2. Status of submittals 
3. Off-site fabrication 
4. Site utilization 
5. Hazards and risks 
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6. Progress cleaning 
7. Status of correction of deficient items 
8. Requests for interpretations (RFIs) 
9. Status of proposal requests 
10. Pending changes 
11. Status of Change Orders 
12. Pending claims and disputes 
13. Documentation of information for payment requests 

 
3. Minutes: Record the meeting minutes. 
4.     Reporting: Distribute minutes of the meeting to each party present and to parties who should have 

been present. 
 

a.    Schedule Updating: Revise Contractor's Construction Schedule after each progress meeting where 
revisions to the schedule have been made or recognized. Issue revised schedule concurrently with 
the report of each meeting. 

 
3.6 EQUIPMENT LOCATIONS 
 

A. Equipment locations: All mechanical equipment shall be located to provide for manufacturer’s 
recommended clearances, clearance for routine maintenance, clearance per code requirements and 
locations/clearances required for removal/replacement in the future. 

 
1. Manufacturer’s recommended clearances shall include space for clearance for pumps (18" minimum 

around pumps), 30" clearance or complete access door swings, clearances for tube pulls (heat 
exchangers, etc.); locate piping to be clear of these locations. 

2. Provide minimum 36" clearance around heat exchangers and other pressure vessels; note this is a 
minimum requirement, provide excess wherever possible. Provide minimum 42" clearance from power 
panels per the latest edition NEC having jurisdiction; include requirements for piping and ductwork at 
such locations. 

3. Locate equipment in mechanical rooms to allow for future removal and replacement. Include heights to 
overhead piping where applicable. Wherever possible, clearances shall include removal/replacement as 
a whole entity without knock-down. 

4. Locate roof mounted equipment minimum 10’ away from edges of roof. Where equipment is located 
closer, provide handrail system at roof edge as required per codes having jurisdiction. Maintain 
clearances from handrail system to power panels. 

 
 
 
 
3.7 ACCEPTANCE TESTING 
 

A. An acceptance test of the HVAC system shall be performed by the Contractor in the presence of the 
Owner's representative and the Local Fire Marshal. Upon completion of the successful test, the Contractor 
shall so certify in writing to the Owner and General Contractor. 

 
B. The Contractor shall also utilize all sub-contractors such as balancing, piping, controls and commissioning 

agent, and other contractors such as electrical, plumbing, fire alarm and communications as required to 
perform this acceptance test. 

 
C. The acceptance test shall be performed to determine that the protective measures required as outlined in 

NFPA 90A and shall function when needed in order to restrict the spread of fire and smoke. 
 
D. The acceptance test shall include testing the HVAC system to determine its full functionability and in 

compliance with NFPA 90A and the sequence of operation. All controls and equipment shall be modulated 
throughout their entire ranges and adjustments shall be made for optimum performance. 
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1. Portions of control or alarm systems are permitted to have standby power or other emergency modes of 

operation. 
 

2. The tests shall be performed to determine that the system operates under the standby power or 
emergency operation mode as well as under normal conditions. 

 
3.8 CONNECTION TO EXISTING UTILITIES 
 

A. If connecting to an existing piping system (water, gas, steam, condensate, etc.). It shall be the responsibility 
of this contractor to verify the integrity of the existing piping system being connected. All applicable 
testing and acceptance will apply. 

 
B. Existing Pipe Testing: The contractor shall remove a section of piping at the point of connection between 

new and existing. The contractor shall determine the integrity of the existing piping after analysis of the 
piping section for tube wall thickness, scaling and corrosion. The analysis shall determine the ability for 
tie-in, pressure testing ability and remaining useful life. The contractor shall guarantee the piping integrity 
at the point of tie-in and subsequent acceptance. For existing piping not currently being used; the contractor 
shall pressure test in order to determine integrity and subsequent acceptance. Report all results in writing to 
the Architect/Engineer. 

 
3.9 PIPING SYSTEMS – COMMON REQUIREMENTS 
 

A. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 
 

1. New Piping: 
 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern type. 
b. Chrome Plated Piping: One piece, cast brass type with polished chrome plated finish. 
c. Insulated Piping: One piece, stamped steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, cast brass type 

with polished chrome plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, stamped steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces: Cast brass type with polished chrome 

plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces: Set screw. 
h. Bare Piping in Unfinished Service Spaces: One piece, cast brass type with finish. 
i. Bare Piping in Unfinished Service Spaces: One piece, stamped steel type with hinge. 
j. Bare Piping in Equipment Rooms: One piece, cast brass type. 
k. Bare Piping in Equipment Rooms: One-piece, stamped steel type. 
l. Bare Piping at Floor Penetrations in Equipment Rooms: One piece, floor plate type. 

 
2. Existing Piping: Use the following: 

 
a. Chrome Plated Piping: Split casting, cast brass type with chrome plated finish. 
b. Insulated Piping: Split plate, stamped steel type with hinge and spring clips. 
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting, cast brass type 

with chrome plated finish. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split plate, stamped steel type 

with concealed hinge and spring clips. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces: Split casting, cast brass type with 

chrome plated finish. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces: Split plate, stamped steel type with 

concealed hinge and set screw. 
g. Bare Piping in Unfinished Service Spaces: Split casting, cast brass type with finish. 
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h. Bare Piping in Unfinished Service Spaces: Split plate, stamped steel type with hinge and set 
screw or spring clips. 

i. Bare Piping in Equipment Rooms: Split casting, cast brass type. 
 
j. Bare Piping in Equipment Rooms: Split plate, stamped steel type with set screw or spring 

clips. 
k. Bare Piping at Floor Penetrations in Equipment Rooms: Split casting, floor plate type. 

 
B. Sleeves are not required for core drilled holes, except in mechanical and electrical rooms or other wet 

areas where sleeves shall extend 2 inches above finished floor and shall be made watertight. 
 

C. Permanent sleeves are not required for holes formed by removable PE sleeves. 
 

D. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs. 
 

1. Cut sleeves to length for mounting flush with both surfaces. 
 

a. Exception: Extend sleeves installed in floors of mechanical and electrical equipment areas or 
other wet areas 2 inches above finished floor level. Extended cast-iron sleeve fittings below 
floor slab as required to secure clamping ring if ring is specified. 

 
2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

 
3. Install sleeves that are large enough to provide ¼ inch annular clear space between sleeve and pipe 

or pipe insulation. Use the following sleeve materials: 
 

4. Steel Pipe Sleeves: For pipes smaller than 6 inches. 
 

a. Steel Pipe Sleeves: For pipes 6 inches and larger, penetrating gypsum-board partitions. 
b. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing. Secure 

flashing between clamping flanges. Install section of cast iron soil pipe to extend sleeve to 2 
inches below finished floor level. Refer to Section 076200 – Sheet Metal Flashing and Trim 
for flashing. 

 
5. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe 

insulation, using joint sealants appropriate for size, depth, and location of joint. Refer to Joint 
Seals for materials and installation. 

 
E. Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical sleeve 

seals. Select sleeves size to allow for 1 inch annular clear space between pipe and sleeves for installing 
mechanical sleeve seals. 

 
1. Install steel pipe for sleeves smaller than 6 inches in diameter. 

 
2. Install cast iron “wall pipes” for sleeves 6 inches and larger in diameter. 

 
3. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required for pipe 

material and size. Position pipe in center of sleeve. Assemble mechanical sleeve seals and install 
in annular space between pipe and sleeve. Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

 
F. Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 

penetrations. Seal pipe penetrations with firestop materials. Refer to Section 078400 – Firestopping 
Systems for materials. 

 
G. Verify final equipment locations for roughing-in. 
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H. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements. 

 
END OF SECTION�



ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 COMMON MOTOR REQUIREMENTS FOR HVAC 

EQUIPMENT 
 

 Fuller and D'Angelo, P.C. 
Architects and Planners 

23 0513 - 1 of 2 
 

SECTION 23 0513 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. General construction and requirements. 

B. Applications. 

C. Single phase electric motors. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0583 - Wiring Connections:  Electrical characteristics and wiring connections. 

1.03 REFERENCE STANDARDS 

A. IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators; 2004. 

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data:  Provide wiring diagrams with electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions:  Indicate setting, mechanical connections, lubrication, and 
wiring instructions. 

D. Operation Data:  Include instructions for safe operating procedures. 

E. Maintenance Data:  Include assembly drawings, bearing data including replacement sizes, and lubrication 
instructions. 

1.05 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Baldor Electric Company/ABB Group:  www.baldor.com. 

B. Leeson Electric Corporation:  www.leeson.com. 

C. Regal-Beloit Corporation (Century):  www.centuryelectricmotor.com. 

D. or approved equal. 

2.02 GENERAL CONSTRUCTION AND REQUIREMENTS 

A. Electrical Service:  Refer to Section 26 0583 for required electrical characteristics. 

B. Construction: 
1. Open drip-proof type except where specifically noted otherwise. 
2. Design for continuous operation in 104 degrees F environment. 
3. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class, service 

factor, and motor enclosure type. 

C. Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps, locked 
rotor amps, frame size, manufacturer's name and model number, service factor, power factor, efficiency. 

D. Wiring Terminations: 
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials indicated.  

Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit. 
2. For fractional horsepower motors where connection is made directly, provide threaded conduit 

connection in end frame. 
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2.03 APPLICATIONS 

A. Single phase motors for shaft mounted fans or blowers:  Permanent split capacitor type. 

B. Single phase motors for fans, pumps, blowers, and air compressors:  Capacitor start type. 

C. Single phase motors for fans, blowers, and pumps:  Capacitor start, capacitor run type. 

2.04 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS 

A. Open Drip-proof or Enclosed Air Over Enclosure:  Class A (50 degrees C temperature rise) insulation, 
minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automatic reset overload protector. 

2.05 SINGLE PHASE POWER - CAPACITOR START MOTORS 

A. Motors:  Capacitor in series with starting winding; provide capacitor-start/capacitor-run motors with two 
capacitors in parallel with run capacitor remaining in circuit at operating speeds. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install securely on firm foundation.  Mount ball bearing motors with shaft in any position. 

C. Check line voltage and phase and ensure agreement with nameplate. 

END OF SECTION 
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SECTION 23 0516 

EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING 

PART 1  GENERAL  

1.01 SECTION INCLUDES 

A. Flexible pipe connectors. 

B. Expansion joints and compensators. 

C. Pipe loops, offsets, and swing joints. 

1.02 RELATED REQUIREMENTS 

A. Section 23 2113 - Hydronic Piping. 

B. Section 23 2300 - Refrigerant Piping. 

1.03 REFERENCE STANDARDS 

A. EJMA (STDS) - EJMA Standards; Tenth Edition. 

B. FM (AG) - FM Approval Guide; current edition. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data: 
1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-face length, 

live length, hose wall thickness, hose convolutions per foot and per assembly, fundamental 
frequency of assembly, braid structure, and total number of wires in braid. 

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum expansion 
compensation. 

1.05 REGULATORY REQUIREMENTS 

A. Conform to 1 requirements. 

PART 2  PRODUCTS 

2.01 FLEXIBLE PIPE CONNECTORS - STEEL PIPING 

A. Manufacturers: 
1. Mercer Rubber Company:  www.mercer-rubber.com. 
2. Metraflex Company:  www.metraflex.com. 
3. or approved equal. 

B. Inner Hose:  Bronze. 

C. Exterior Sleeve:  Single braided, stainless steel. 

D. Pressure Rating:  125 psi up to 12 inch. 

E. End Connections:  Flanged. 

F. Size:  Use pipe sized units. 

G. Maximum offset:  3/4 inch on each side of installed center line. 

2.02 FLEXIBLE PIPE CONNECTORS - COPPER PIPING 

A. Manufacturers: 
1. Mercer Rubber Company:  www.mercer-rubber.com. 
2. Metraflex Company:  www.metraflex.com. 
3. or approved equal. 

B. Inner Hose:  Bronze. 

C. Exterior Sleeve:  Braided bronze. 

D. Pressure Rating:  125 psi up to 2 inch. 

E. End Connections:  Flanged. 
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F. Size:  Use pipe sized units. 

G. Maximum offset:  3/4 inch on each side of installed center line. 

H. Application:  Copper piping. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards. 

C. Install flexible pipe connectors on pipes connected to vibration isolated equipment.  Provide line size 
flexible connectors. 

D. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is directed along 
axis of pipe only.  Erect piping such that strain and weight is not on cast connections or apparatus. 

E. Provide support and equipment required to control expansion and contraction of piping.  Provide loops, 
pipe offsets, and swing joints, or expansion joints where required. 

END OF SECTION 
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SECTION 23 0517 

SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Pipe sleeves. 
1.02 REFERENCE STANDARDS 

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a. 
1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall penetration 

seals.  Indicate installation, layout, weights, mounting and support details, and piping connections. 
1.04 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place. 
B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose. 

1.05 WARRANTY 

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 
PART 2  PRODUCTS 

2.01 PIPE SLEEVES 

A. Vertical Piping: 
1. Sleeve Length:  1 inch (25 mm) above finished floor. 
2. Provide sealant for watertight joint. 

B. Plastic or Sheet Metal:  Pipe passing through interior walls, partitions, and floors, unless steel or brass 
sleeves are specified below. 

C. Pipe Passing Through Below Grade Exterior Walls: 
1. Zinc coated or cast iron pipe. 
2. Provide watertight space with link rubber or modular seal between sleeve and pipe on both pipe 

ends. 
D. Pipe Passing Through Concrete Beam Flanges, except where Brass Pipe Sleeves are Specified: 

1. Galvanized steel pipe or black iron pipe with asphalt coating. 
2. Connect sleeve with floor plate except in mechanical rooms. 

E. Pipe Passing Through Mechanical, Laundry, and Animal Room Floors above Basement: 
1. Galvanized steel pipe or black iron pipe with asphalt coating. 
2. Connect sleeve with floor plate except in mechanical rooms. 

F. Penetrations in concrete beam flanges are permitted but are prohibited through ribs or beams without 
prior approval from the Architect. 

G. Clearances: 
1. Provide allowance for insulated piping. 
2. Wall, Floor, Floor, Partitions, and Beam Flanges:  1 inch (25 mm) greater than external; pipe 

diameter. 
3. All Rated Openings:  Caulked tight with fire stopping material conforming to ASTM E814 in 

accordance with Section 07 8400 to prevent the spread of fire, smoke, and gases. 
PART 3  EXECUTION 

3.01 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 
B. Remove scale and foreign material, from inside and outside, before assembly. 
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3.02 INSTALLATION 

A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient. 
B. Install piping to conserve building space, to not interfere with use of space and other work. 
C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment. 
D. Provide sleeves when penetrating footings, floors, walls, and partitions.  Seal pipe including sleeve 

penetrations to achieve fire resistance equivalent to fire separation required. 
E. When installing more than one piping system material, ensure system components are compatible and 

joined to ensure the integrity of the system.  Provide necessary joining fittings.  Ensure flanges, union, 
and couplings for servicing are consistently provided. 

3.03 CLEANING 

A. Upon completion of work, clean all parts of the installation. 
B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have 

accumulated from the installation and testing of the system. 
END OF SECTION 
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SECTION 23 0519 

METERS AND GAGES  

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Positive displacement meters. 
B. Flow meters. 
C. Pressure gauges and pressure gauge taps. 
D. Thermometers and thermometer wells. 
E. Static pressure gauges. 

1.02 REFERENCE STANDARDS 

A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2013. 
B. ASME MFC-3M - Measurement of Fluid Flow in Pipes Using Orifice, Nozzle and Venturi; 2007. 
C. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014. 
D. AWWA M6 - Water Meters -- Selection, Installation, Testing, and Maintenance; 2012. 
E. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Current Edition, Including All 

Revisions. 
1.03 SUBMITTALS 

A. Product Data: Provide list that indicates use, operating range, total range and location for manufactured 
components. 

1.04 FIELD CONDITIONS 

A. Do not install instrumentation when areas are under construction, except for required rough-in, taps, 
supports and test plugs. 

PART 2  PRODUCTS 

2.01 POSITIVE DISPLACEMENT METERS (LIQUID) 

A. Manufacturers: 
1. Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2. FMC Technologies:  www.fmctechnologies.com. 
3. Venture Measurement, a Danaher Corporation Company:  www.venturemeasurement.com. 
4. or approved equal. 

2.02 LIQUID FLOW METERS 

A. Manufacturers: 
1. Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2. McCrometer:  www.mccrometer.com. 
3. Venture Measurement, a Danaher Company:  www.venturemeasurement.com. 
4. Veris Industries:  www.veris.com. 
5. or approved equal. 

B. Calibrated ASME MFC-3M Venturi orifice plate and flanges with valved taps, chart for conversion of 
differential pressure readings to flow rate, with pressure gauge in case. 

2.03 PRESSURE GAUGES 

A. Manufacturers: 
1. Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2. Moeller Instrument Company, Inc:  www.moellerinstrument.com. 
3. Omega Engineering, Inc:  www.omega.com. 
4. or approved equal. 
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B. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube, rotary brass 
movement, brass socket, with front recalibration adjustment, black scale on white background. 
1. Case:  Steel with brass bourdon tube. 
2. Size:  4-1/2 inch (115 mm) diameter. 
3. Mid-Scale Accuracy:  One percent. 
4. Scale:  Psi. 

2.04 PRESSURE GAUGE TAPPINGS 

A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi (1034 kPa). 
B. Needle Valve:  Brass, 1/4 inch (6 mm) NPT for minimum 150 psi (1034 kPa). 

2.05 DIAL THERMOMETERS 

A. Manufacturers: 
1. Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2. Omega Engineering, Inc:  www.omega.com. 
3. Weksler Glass Thermometer Corp:  www.wekslerglass.com. 
4. or approved equal. 

B. Thermometers - Fixed Mounting:  Dial type bimetallic actuated; ASTM E1; stainless steel case, silicone 
fluid damping, white with black markings and black pointer, hermetically sealed lens, stainless steel 
stem. 
1. Size:  5 inch (125 mm) diameter dial. 
2. Lens:  Clear glass. 
3. Accuracy:  1 percent. 
4. Calibration:  Degrees F. 

2.06 THERMOMETER SUPPORTS 

A. Socket: Brass separable sockets for thermometer stems with or without extensions as required, and with 
cap and chain. 

2.07 STATIC PRESSURE GAUGES 

A. Manufacturers: 
1. Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2. Omega Engineering, Inc:  www.omega.com. 
3. Veris Industries:  www.veris.com. 
4. Weksler Glass Thermometer Corp:  www.wekslerglass.com. 
5. or approved equal. 

B. 3-1/2 inch (90 mm) diameter dial in metal case, diaphragm actuated, black figures on white background, 
front recalibration adjustment, 2 percent of full scale accuracy. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
B. Install positive displacement meters with isolating valves on inlet and outlet to AWWA M6.  Provide full 

line size valved bypass with globe valve for liquid service meters. 
C. Provide one pressure gauge per pump, installing taps before strainers and on suction and discharge of 

pump.  Pipe to gauge. 
D. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller than 2-1/2 

inch (60 mm) for installation of thermometer sockets.  Ensure sockets allow clearance from insulation. 
E. Install gauges and thermometers in locations where they are easily read from normal operating level.  

Install vertical to 45 degrees off vertical. 
F. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to zero. 

3.02 SCHEDULE 

A. Positive Displacement Meters, Location: 
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1. Expansion tank make-up. 
B. Flow Meters, Location: 

1. Heating water system. 
C. Pressure Gauges, Location and Scale Range: 

1. Pumps, 0 to 100 psi  
2. Expansion tanks, 0 to 100 psi  
3. Pressure tanks, 0 to 100 psi  

D. Stem Type Thermometers, Location and Scale Range: 
1. Headers to central equipment, 0 to 300 degrees F  
2. Boilers - inlets and outlets, 0 to 300 degrees F  
3. Water zone supply and return, 0 to 300 degrees F  
4. After major coils, 0 to 300 degrees F  
5. Domestic hot water supply and recirculation, 0 to 300 degrees F  

E. Thermometer Sockets, Location: 
1. Control valves 1 inch (25 mm) & larger - inlets and outlets. 
2. Cabinet heaters - inlets and outlets. 

END OF SECTION 
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SECTION 23 0523 

GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Applications. 

B. General requirements. 

C. Globe valves. 

D. Ball valves. 

E. Butterfly valves. 

F. Check valves. 

G. Gate valves. 

H. Plug valves. 

I. Chainwheels. 

1.02 ABBREVIATIONS AND ACRONYMS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. PTFE:  Polytetrafluoroethylene. 

G. RS:  Rising stem. 

H. SWP:  Steam working pressure. 

I. TFE:  Tetrafluoroethylene. 

1.03 REFERENCE STANDARDS 

A. ASME B1.20.1 - Pipe Threads, General Purpose (Inch); 2013. 

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2015. 

C. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard; 2017. 

D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012. 

E. ASME B16.34 - Valves - Flanged, Threaded and Welding End; 2017. 

F. ASME B31.9 - Building Services Piping; 2014. 

G. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 
Procedures; Welders; Brazers; and Welding, Brazing and Fusing Operators; 2017. 

H. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings; 2004 
(Reapproved 2014). 

I. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for 
Use at Elevated Temperatures; 1999 (Reapproved 2014). 

J. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984 (Reapproved 2014). 

K. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017. 

L. MSS SP-67 - Butterfly Valves; 2017. 

M. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; 2011, with Errata (2013). 

N. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a. 
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O. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; 2013. 

P. MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends; 2011. 

Q. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 2010. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide data on valves including manufacturers catalog information.  Submit performance 
ratings, rough-in details, weights, support requirements, and piping connections. 

1.05 QUALITY ASSURANCE 

A. Manufacturer: 
1. Obtain valves for each valve type from single manufacturer. 
2. Company must specialize in manufacturing products specified in this section, with not less than 

three years of documented experience. 

B. Welding Materials and Procedures:  Comply with ASME BPVC-IX. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 
1. Minimize exposure of operable surfaces by setting plug and ball valves to open position. 
2. Protect valve parts exposed to piped medium against rust and corrosion. 
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces. 
4. Adjust globe, gate, and angle valves to the closed position to avoid clattering. 
5. Secure check valves in either the closed position or open position. 
6. Adjust butterfly valves to closed or partially closed position. 

B. Use the following precautions during storage: 
1. Maintain valve end protection and protect flanges and specialties from dirt. 

a. Provide temporary inlet and outlet caps. 
b. Maintain caps in place until installation. 

2. Store valves in shipping containers and maintain in place until installation. 
a. Store valves indoors in dry environment. 

C. Exercise the following precautions for handling: 
1. Avoid the use of operating handles or stems as rigging or lifting points. 

PART 2  PRODUCTS 

2.01 APPLICATIONS 

A. Provide the following valves for the applications if not indicated on drawings: 
1. Throttling (Hydronic):  Butterfly, Ball, and Globe. 
2. Isolation (Shutoff):  Butterfly and Gate. 
3. Swing Check (Pump Outlet): 

a. 2 NPS (50 DN) and Smaller:  Bronze with bronze disc. 
b. 2-1/2 NPS (65 DN) and Larger:  Iron with lever and weight, lever and spring, or center-guided 

with resilient seat. 
4. Dead-End:  Butterfly, single-flange (lug) type. 

B. Substitutions of valves with higher CWP classes or SWP ratings for same valve types are permitted when 
specified CWP ratings or SWP classes are not available. 

C. Heating Hot Water Valves: 
1. 2 NPS (50 DN) and Smaller, Brass and Bronze Valves: 

a. Threaded ends. 
b. Angle:  Bronze disc, Class 125. 
c. Ball:  Full port, one piece, brass trim. 
d. Swing Check:  Bronze disc, Class 125. 
e. Gate:  NRS, Class 125. 
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f. Globe:  Bronze disc, Class 125. 
2. 2-1/2 NPS (65 DN) and Larger, Iron Valves: 

a. 2-1/2 NPS (65 DN) to 4 NPS (100 DN):  Threaded ends. 
b. Ball:  2-1/2 NPS (65 DN) to 10 NPS (250 DN), Class 150. 
c. Single-Flange Butterfly:  2-1/2 NPS (65 DN) to 12 NPS (300 DN), aluminum-bronze disc, 

EPDM seat, 200 CWP. 
d. Grooved-End Butterfly:  2-1/2 NPS (65 DN) to 12 NPS (300 DN), 175 CWP. 
e. Swing Check:  Metal seats, Class 125. 
f. Swing Check:  2-1/2 NPS (65 DN) to 12 NPS (300 DN), lever and spring closure control, 

Class 125. 
g. Plate-Type Check:  Single plate, metal seat, Class 125 . 
h. Gate:  NRS, Class 125. 
i. Globe:  2-1/2 NPS (65 DN) to 12 NPS (300 DN), Class 125. 

2.02 GENERAL REQUIREMENTS 

A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system pressures 
and temperatures. 

B. Valve Sizes:  Match upstream piping unless otherwise indicated. 

C. Valve Actuator Types: 

D. Valves in Insulated Piping:  Provide 2 NPS (50 DN) stem extensions and the following features: 
1. Gate Valves:  Rising stem. 
2. Ball Valves:  Extended operating handle of non-thermal-conductive material, and protective sleeve 

that allows operation of valve without breaking the vapor seal or disturbing insulation. 
3. Butterfly Valves:  Extended neck. 
4. Memory Stops:  Fully adjustable after insulation is installed. 

E. Valve-End Connections: 
1. Threaded End Valves:  ASME B1.20.1. 
2. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves. 
3. Solder Joint Connections:  ASME B16.18. 

F. General ASME Compliance: 
1. Building Services Piping Valves:  ASME B31.9. 

2.03 BRONZE ANGLE VALVES 

A. Class 125:  CWP Rating:  200 psig: (1380 kPa). 
1. Comply with MSS SP-80, Type 1. 
2. Body:  Bronze; ASTM B62, with integral seat and screw in bonnet. 
3. Ends:  Threaded. 
4. Stem:  Bronze. 
5. Disc:  Bronze, PTFE, or TFE. 
6. Packing:  Asbestos free. 
7. Handwheel:  Bronze or aluminum. 

2.04 BRONZE GLOBE VALVES 

A. Class 125:  CWP Rating:  200 psig: (1380 kPa). 
1. Comply with MSS SP-80, Type 1. 
2. Body:  Bronze; ASTM B62, with integral seat and screw in bonnet. 
3. Ends:  Threaded or solder joint. 
4. Stem and Disc:  Bronze or PTFE. 
5. Packing:  Asbestos free. 

a. Handwheel:  Malleable iron. 

2.05 IRON GLOBE VALVES 

A. Class 125:  CWP Rating:  200 psig: (1380 kPa). 
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1. Comply with MSS SP-85, Type I. 
2. Body:  Gray iron; ASTM A126, with bolted bonnet. 
3. Ends:  Flanged. 
4. Trim:  Bronze. 
5. Packing and Gasket:  Asbestos free. 
6. Operator:  Handwheel or chainwheel. 

2.06 BRASS BALL VALVES 

A. One Piece, Reduced Port with Brass Trim: 
1. Comply with MSS SP-110. 
2. CWP Rating:  400 psig (2760 kPa). 
3. Body:  Forged brass. 
4. Ends:  Threaded. 
5. Seats:  PTFE or TFE. 
6. Stem:  Brass. 
7. Ball:  Chrome-plated brass. 

B. Two Piece, Full Port and Regular Port with Stainless Steel Trim: 
1. Comply with MSS SP-110. 
2. SWP Rating:  150 psig (1035 kPa). 
3. CWP Rating:  600 psig (4140 kPa). 
4. Body:  Forged brass. 
5. Ends:  Threaded. 
6. Seats:  PTFE or TFE. 
7. Ball:  Chrome-plated brass. 

2.07 BRONZE BALL VALVES 

A. One Piece, Reduced Port with Bronze Trim: 
1. Comply with MSS SP-110. 
2. CWP Rating:  400 psig (2760 kPa). 
3. Body:  Bronze. 
4. Ends:  Threaded. 
5. Seats:  PTFE. 

B. Two Piece,  Regular Port and Full Port with Bronze or Brass Trim: 
1. Comply with MSS SP-110. 
2. SWP Rating:  150 psig (1035 kPa). 
3. CWP Rating:  600 psig (4140 kPa). 
4. Body:  Bronze. 
5. Ends:  Threaded. 
6. Seats:  PTFE . 
7. Stem:  Bronze or brass. 

2.08 IRON BALL VALVES 

A. Split Body, Full Port: 
1. Comply with MSS SP-72. 
2. CWP Rating:  200 psig (1380 kPa). 
3. Body:  ASTM A126, gray iron. 
4. Ends:  Flanged. 
5. Seats:  PTFE. 
6. Stem:  Stainless steel. 
7. Ball:  Stainless steel. 

2.09 IRON, SINGLE FLANGE BUTTERFLY VALVES 

A. Lug type: Bi-directional dead end service without downstream flange. 
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1. Comply with MSS SP-67, Type I. 
2. CWP Rating:  150 psig (1035 kPa). 
3. Body Material:  ASTM A126 cast iron. 
4. Stem:  One or two-piece stainless steel. 
5. Seat:  NBR. 
6. Disc:  Coated ductile iron. 

2.10 IRON, GROOVED-END BUTTERFLY VALVES 

A. CWP Rating:  175 psig (1200 kPa). 
1. Comply with MSS SP-67, Type I. 
2. Body:  Coated ductile iron. 
3. Stem:  Stainless steel. 
4. Disc:  Coated ductile iron. 
5. Disc Seal:  EPDM. 

2.11 BRONZE SWING CHECK VALVES 

A. Class 125:  CWP Rating:  200 psig (1380 kPa). 
1. Comply with MSS SP-80, Type 3. 
2. Body Design:  Horizontal flow. 
3. Body Material:  Bronze, ASTM B62. 
4. Ends:  Threaded. 
5. Disc:  Bronze. 

2.12 IRON, FLANGED END SWING CHECK VALVES 

A. Class 125:  CWP Rating:  200 psig (1380 kPa) with Metal Seats. 
1. Comply with MSS SP-71, Type I. 
2. Design:  Clear or full waterway with flanged ends. 
3. Body:  Gray iron with bolted bonnet in accordance with ASTM A126. 
4. Trim:  Bronze. 
5. Disc Holder:  Bronze. 
6. Gasket:  Asbestos free. 

2.13 IRON SWING CHECK VALVES WITH CLOSURE CONTROL 

2.14 IRON, CENTER-GUIDED CHECK VALVES 

2.15 IRON, PLATE-TYPE CHECK VALVES 

2.16 BRONZE GATE VALVES 

A. Non-Rising Stem (NRS), Rising Stem (RS): 
1. Comply with MSS SP-80, Type I. 
2. Body Material:  Bronze with integral seat and union-ring bonnet. 
3. Ends:  Threaded or solder joint. 
4. Stem:  Bronze. 
5. Disc:  Solid wedge; bronze. 
6. Packing:  Asbestos free. 
7. Handwheel:  Malleable iron, bronze, or aluminum. 

2.17 IRON GATE VALVES 

A. NRS or OS & Y: 
1. Comply with MSS SP-70, Type I. 
2. Class 125:  2-1/2 NPS (65 DN) to 12 NPS (300 DN), CWP Rating:  200 psig (1380 kPa). 
3. Body Material:  Gray iron with bolted bonnet. 
4. Ends:  Flanged. 
5. Trim:  Bronze. 
6. Disc:  Solid wedge. 
7. Packing and Gasket:  Asbestos free. 
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2.18 CHAINWHEELS 

A. Description:  Valve actuation assembly with sprocket rim, brackets, and chain. 
1. Brackets:  Type, number, size, and fasteners required to mount actuator on valve. 
2. Attachment:  For connection to ball and butterfly valve stems. 
3. Sprocket Rim with Chain Guides:  Ductile iron include zinc coating. 
4. Chain:  Hot-dip galvanized steel.  Sized to fit sprocket rim. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Discard all packing materials and verify that valve interior, including threads and flanges, are completely 
clean without signs of damage or degradation that could result in leakage. 

B. Verify valve parts to be fully operational in all positions from closed to fully open. 

C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects that could 
compromise effectiveness. 

D. Should valve is determined to be defective, replace with new valve. 

3.02 INSTALLATION 

A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while 
maintaining system operation and full accessibility for servicing. 

B. Provide separate valve support as required and locate valve with stem at or above center of piping, 
maintaining unimpeded stem movement. 

END OF SECTION 
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SECTION 23 0529 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Support and attachment components. 
1.02 RELATED REQUIREMENTS 

1.03 REFERENCE STANDARDS 

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products; 2015. 

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 
2009. 

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 2013. 
1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel (strut) framing 

systems, nonpenetrating rooftop supports, post-installed concrete and masonry anchors, and thermal 
insulated pipe supports. 

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by product 
testing agency.  Include instructions for storage, handling, protection, examination, preparation, and 
installation of product. 

PART 2  PRODUCTS 

2.01 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements: 
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and hardware as 

necessary for the complete installation of plumbing work. 
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where 

applicable. 
3. Where support and attachment component types and sizes are not indicated, select in accordance 

with manufacturer's application criteria as required for the load to be supported.  Include 
consideration for vibration, equipment operation, and shock loads where applicable. 

4. Steel Components:  Use corrosion resistant materials suitable for the environment where installed. 
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633. 
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M. 
B. Prefabricated Trapeze-Framed Metal Strut Systems: 

1. Strut Channel or Bracket Material: 
2. Accessories:  Provide bracket covers, cable basket clips, cable tray clips, clamps, conduit clamps, 

fire-retarding brackets, j-hooks, protectors, and vibration dampeners. 
C. Hanger Rods: 

1. Threaded zinc-plated steel unless otherwise indicated. 
D. Anchors and Fasteners: 

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener types 
indicated for the specified applications. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 
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B. Provide independent support from building structure.  Do not provide support from piping, ductwork, 
conduit, or other systems. 

C. Unless specifically indicated or approved by Engineer, do not provide support from suspended ceiling 
support system or ceiling grid. 

D. Unless specifically indicated or approved by Engineer, do not provide support from roof deck. 
E. Do not penetrate or otherwise notch or cut structural members without approval of Structural Engineer. 
F. Equipment Support and Attachment: 

1. Use metal fabricated supports or supports assembled from metal channel (strut) to support 
equipment as required. 

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on hollow stud 
walls when wall strength is not sufficient to resist pull-out. 

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations to 
provide space between equipment and mounting surface. 

4. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on its own 
weight for support. 

G. Secure fasteners according to manufacturer's recommended torque settings. 
H. Remove temporary supports. 

END OF SECTION 
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SECTION 23 0548 

VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Vibration-isolated equipment support bases. 

B. Vibration isolators. 

C. Vibration-isolated and/or seismically engineered roof curbs. 

1.02 REFERENCE STANDARDS 

A. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013 Supplements and 
Errata. 

B. ASCE 19 - Structural Applications of Steel Cables for Buildings; 2016. 

C. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; 2015. 

D. FEMA 412 - Installing Seismic Restraints for Mechanical Equipment; 2002. 

E. FEMA 413 - Installing Seismic Restraints for Electrical Equipment; 2004. 

F. FEMA 414 - Installing Seismic Restraints for Duct and Pipe; 2004. 

G. MFMA-4 - Metal Framing Standards Publication; 2004. 

H. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; Sheet Metal and Air 
Conditioning Contractors' National Association; 2008. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data: 
1. Provide manufacturer's product literature documenting compliance with PART 2 PRODUCTS. 

1.04 QUALITY ASSURANCE 

A. Comply with applicable building code. 

B. Perform design and installation in accordance with applicable codes. 

PART 2  PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. General: 
1. All vibration isolators, base frames and inertia bases to conform to all uniform deflection and 

stability requirements under all operating loads. 
2. Steel springs to function without undue stress or overloading. 

2.02 VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES 

A. Structural Bases: 
1. Construction:  Engineered, structural steel frames with welded brackets for side mounting of the 

isolators. 
2. Frames:  Square, rectangular or T-shaped. 
3. Design:  Sufficiently rigid to prevent misalignment or undue stress on machine, and to transmit 

design loads to isolators and snubbers. 

2.03 VIBRATION ISOLATORS 

A. General Requirements: 
1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant. 

B. Non-Seismic Type: 
1. All Elastomeric-Fiber Glass Pads: 

a. Configuration:  Flat or molded. 
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b. Thickness:  0.25 inch minimum. 
c. Assembly:  Single or multiple layers using bonded, galvanized sheet metal separation plate 

between each layer with load plate providing evenly distributed load over pad surface. 
2. Elastomeric Mounts: 

a. Material:  Oil, ozone, and oxidant resistant compounds. 
b. Assembly:  Encapsulated load transfer plate bolted to equipment and base plate with anchor 

hole bolted to supporting structure. 
3. Steel Springs: 

a. Assembly:  Freestanding, laterally stable without housing. 
b. Leveling Device:  Rigidly connected to equipment or frame. 

4. Restrained Steel Springs: 
a. Housing:  Rigid blocking during rigging prevents equipment installed and operating height 

from changing during temporary weight reduction. 
b. Equipment Wind Loading:  Adequate means for fastening isolator top to equipment and 

isolator base plate to supporting structure. 
5. Elastomeric Hangers: 

a. Housing:  Steel construction containing elastomeric isolation element to prevent rod contact 
with housing and short-circuiting of isolating function. 

b. Incorporate steel load distribution plate sandwiching elastomeric element to housing. 
6. Spring Hanger: 

a. Housing:  Steel construction containing stable steel spring and integral elastomeric element 
preventing metal to metal contact. 

b. Bottom Opening:  Sized to allow plus/minus 15 degrees rod misalignment. 
7. Combination Elastomeric-Spring Hanger: 

a. Housing:  Steel construction containing stable steel spring with elastomeric element in series 
isolating upper connection of hanger box to building structure. 

b. Bottom Opening:  Sized to allow plus/minus 15 degrees rod misalignment. 
8. Thrust Restraints: 

a. Housing:  Steel construction containing stable steel spring and integral elastomeric element 
installed in pairs to resist air pressure thrusts. 

b. Bottom Openings:  Sized to allow plus/minus 15 degrees rod misalignment. 

C. Seismic Type: 
1. Coil Springs Consisting of Single Elements: 

a. Housing:  Manufactured from cast iron material. 
b. Ductile Material:  Designed and rated for seismic applications. 
c. Spring:  Restrained by housing without significant degradation of vibration isolation 

capabilities during normal equipment operating conditions. 
d. Resilient Snubbing Grommet System:  Incorporated and designed with clearances of no more 

than 0.25 inch in any direction preventing direct metal-to-metal contact between supported 
member and fixed restraint housing. 

e. Resilient Pad:  Located in series with spring. 
f. Coil Springs:  Color coded elements to have a lateral stiffness greater than 0.8 times the rated 

vertical stiffness with 50 percent overload capacity. 
g. Finish:  Suitable for the application. 

2.04 SEISMIC RESTRAINT SYSTEMS 

A. Description:  System components and accessories specifically designed for field assembly and 
attachment of seismic restraints. 

B. Cable Restraints: 
1. Comply with ASCE 19. 
2. Cables:  Pre-stretched, galvanized steel wire rope with certified break strength. 
3. Cable Connections:  Use only swaged end fittings. Cable clips and wedge type end fittings are not 

permitted in accordance with ASCE 19. 
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4. Use protective thimbles for cable loops where potential for cable damage exists. 

C. Rigid Restraints:  Use MFMA-4 steel channel (strut), steel angle, or steel pipe for structural element; 
suitable for both compressive and tensile design loads. 

D. Comply with: 
1. ASHRAE (HVACA) Handbook - HVAC Applications. 
2. FEMA 412. 
3. SMACNA (SRM). 

2.05 VIBRATION-ISOLATED AND/OR SEISMICALLY ENGINEERED ROOF CURBS 

A. Vibration Isolation Curbs: 
1. Seismic Curb: 

a. Location:  Between structure and rooftop equipment. 
b. Construction:  Steel. 
c. Integral vibration isolation to comply with requirements of this section. 
d. Snubbers consist of minimum 0.25 inch thick resilient pads to avoid metal-to-metal contact 

without compromising vibration isolating capabilities. 
e. Weather exposed components consist of corrosion resistant materials. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) evaluation 
report conditions of use where applicable. 

C. Secure fasteners according to manufacturer's recommended torque settings. 

D.  Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic 
relative displacements as indicated or as required. 

3.02 INSTALLATION - GENERAL 

A. Install in accordance with manufacturer's instructions. 

B. Support piping connections to equipment mounted on isolators using isolators or resilient hangers for 
scheduled distance. 
1. Up to 4 Inches Pipe Size:  First three points of support. 

3.03 INSTALLATION - SEISMIC 

A. Comply with: 
1. ASHRAE (HVACA) Handbook - HVAC Applications. 
2. SMACNA (SRM). 

B. Seismic Snubbers: 
1. Provide on all isolated equipment, piping and ductwork. 

C. Floor and Base-Mounted Equipment, Vibration Isolated Equipment and associated Vibration and Seismic 
Controls for Connections: 
1. Provide flexible connections between equipment and interconnected piping. 

D. Suspended Mechanical Equipment: 
1. Provide supports and bracing to resist seismic design force in any direction. 
2. Provide flexible connections between equipment and interconnected piping. 
3. Brace equipment hung from spring mounts using cable or other bracing that will not transmit 

vibration to the structure. 

E. Wall mounted Mechanical Equipment: 
1. Provide support and bracing to resist seismic design force in any direction. 
2. Install backing plates or blocking as required to deliver load to primary wall framing members. 
3. Anchoring to gypsum wallboard, plaster or other wall finish that has not been engineered to resist 

imposed loads is not permitted. 
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F. Piping: 
1. Provide seismic bracing in accordance ASCE 7. 
2. Provide supports, braces, and anchors to resist gravity and seismic design forces. 
3. Provide flexible connections between floor mounted equipment and suspended piping; between 

unbraced piping and restrained suspended items; as required for thermal movement; at building 
separations and seismic joints; and wherever relative differential movements could damage pipe in 
an earthquake. 

4. Brace resiliently supported pipe with cable bracing or alternate means designed to prevent 
transmission of vibrations and noise to the structure. 

5. Brace every run 5.0 feet or more in length with two transverse and one longitudinal bracing 
locations. 

6. Pipes and Connections Constructed of Ductile Materials (copper, ductile iron, steel or aluminum 
and brazed, welded or screwed connections): 
a. Provide transverse bracing at spacing not more than 40.0 feet on center. 

G. Ductwork: 
1. Provide seismic bracing for ducts with cross sectional area greater than 6 sq ft (independent of duct 

contents). 
2. Provide seismic bracing for all ducts containing hazardous materials. 
3. Provide supports, braces, and anchors to resist gravity and seismic design forces. 
4. Install ducts and duct risers designed to accommodate interstory drift. 
5. Independently support in-line devices weighing more than 20 pounds. 
6. Independently support and brace all in-line devices weighing more than 75 pounds. 
7. Positively attach dampers, louvers, diffusers and similar appurtenances to ductwork with 

mechanical fasteners. 
8. Install duct supports designed to resist not less than 150 percent of the duct weight. 

3.04 FIELD QUALITY CONTROL 

A. Inspect vibration isolation and/or seismic control components for damage and defects. 

B. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control 
components. 

C. Inspect isolated equipment after installation and submit report.  Include static deflections. 

END OF SECTION 
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SECTION 23 0553 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

C. Adhesive-backed duct markers. 

D. Pipe markers. 

1.02 REFERENCE STANDARDS 

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

C. Product Data:  Provide manufacturers catalog literature for each product required. 

PART 2  PRODUCTS 

2.01 IDENTIFICATION APPLICATIONS 

A. Air Terminal Units:  Nameplates. 

B. Control Panels:  Nameplates. 

C. Piping:  Pipe markers. 

D. Small-sized Equipment:  Nameplates. 

E. Valves:  Tags and ceiling tacks where located above lay-in ceiling. 

F. UV-C Disinfection Fixtures: See Section 23 0566 for details. 

2.02 NAMEPLATES 

A. Letter Color:  White. 

B. Letter Height:  1/4 inch. 

C. Background Color:  Black. 

D. Plastic:  Comply with ASTM D709. 

2.03 TAGS 

A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth edges. 

2.04 ADHESIVE-BACKED DUCT MARKERS 

A. Material:  High gloss acrylic adhesive-backed vinyl film 0.0032 inch; printed with UV and chemical 
resistant inks. 

B. Style:  Individual Label. 

2.05 PIPE MARKERS 

A. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe or 
pipe covering; minimum information indicating flow direction arrow and identification of fluid being 
conveyed. 

B. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure-sensitive adhesive backing and 
printed markings. 

C. Color code as follows: 
1. Heating, Cooling, and Boiler Feedwater:  Green with white letters. 
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PART 3  EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

3.02 INSTALLATION 

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with sufficient 
adhesive to ensure permanent adhesion and seal with clear lacquer. 

B. Install tags with corrosion resistant chain. 

C. Install plastic pipe markers in accordance with manufacturer's instructions. 

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's instructions. 

END OF SECTION 
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SECTION 23 0593 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air systems. 

B. Testing, adjustment, and balancing of  hydronic, steam, and refrigerating systems. 

1.02 REFERENCE STANDARDS 

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016. 

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems; 2008. 

C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems; 2005, 
Seventh Edition. 

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002. 

1.03 SUBMITTALS  

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be followed 
and the specific approach for each system and component. 
1. Include at least the following in the plan: 

a. List of all air flow, water flow, sound level, system capacity and efficiency measurements to 
be performed and a description of specific test procedures, parameters, formulas to be used. 

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to be tested, 
adjusted and balanced with the data cells to be gathered for each. 

c. Final test report forms to be used. 

C. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing 
of systems and equipment to achieve specified performance. 
1. Revise TAB plan to reflect actual procedures and submit as part of final report. 
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final copies 

for Engineer and for inclusion in operating and maintenance manuals. 
3. Include actual instrument list, with manufacturer name, serial number, and date of calibration. 
4. Form of Test Reports:  Where the TAB standard being followed recommends a report format use 

that; otherwise, follow ASHRAE Std 111. 
5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units. 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. Perform total system balance in accordance with one of the following: 
1. AABC (NSTSB), AABC National Standards for Total System Balance. 
2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems. 
3. SMACNA (TAB). 

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work prior to 
Substantial Completion of the project. 

C. Where HVAC systems and/or components interface with life safety systems, including fire and smoke 
detection, alarm, and control, coordinate scheduling and testing and inspection procedures with the 
authorities having jurisdiction. 

D. TAB Agency Qualifications: 
1. Company specializing in the testing, adjusting, and balancing of systems specified in this section. 
2. Certified by one of the following: 

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion submit 
AABC National Performance Guaranty. 
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b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle. 
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy Management 

Institute:  www.tabbcertified.org/#sle. 

E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency. 

3.02 EXAMINATION 

A. Verify that systems are complete and operable before commencing work.  Ensure the following 
conditions: 
1. Systems are started and operating in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place.  If required, install temporary media in addition to final filters. 
5. Duct systems are clean of debris. 
6. Fans are rotating correctly. 
7. Access doors are closed and duct end caps are in place. 
8. Air outlets are installed and connected. 
9. Duct system leakage is minimized. 
10. Hydronic systems are flushed, filled, and vented. 
11. Proper strainer baskets are clean and in place. 
12. Service and balance valves are open. 

B. Beginning of work means acceptance of existing conditions. 

3.03 ADJUSTMENT TOLERANCES 

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems and plus or 
minus 10 percent of design for return and exhaust systems. 

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to space.  
Adjust outlets and inlets in space to within plus or minus 10 percent of design. 

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design. 

3.04 RECORDING AND ADJUSTING  

A. Ensure recorded data represents actual measured or observed conditions. 

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to be 
restored.  Set and lock memory stops. 

C. After adjustment, take measurements to verify balance has not been disrupted or that such disruption has 
been rectified. 

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to 
electrical switch boxes, and restoring thermostats to specified settings. 

3.05 AIR SYSTEM PROCEDURE 

A. Adjust air handling and distribution systems to provide required or design supply, return, and exhaust air 
quantities at site altitude. 

B. Measure air quantities at air inlets and outlets. 

C. Use volume control devices to regulate air quantities only to extend that adjustments do not create 
objectionable air motion or sound levels.  Effect volume control by duct internal devices such as dampers 
and splitters. 

D. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design conditions. 

E. Where modulating dampers are provided, take measurements and balance at extreme conditions.  
Balance variable volume systems at maximum air flow rate, full cooling, and at minimum air flow rate, 
full heating. 

F. Check multi-zone units for motorized damper leakage.  Adjust air quantities with mixing dampers set 
first for cooling, then heating, then modulating. 
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3.06 WATER SYSTEM PROCEDURE 

A. Adjust water systems to provide required or design quantities. 

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine flow 
rates for system balance.  Where flow metering devices are not installed, base flow balance on 
temperature difference across various heat transfer elements in the system. 

C. Effect adjustment of water distribution systems by means of balancing cocks, valves, and fittings.  Do not 
use service or shut-off valves for balancing unless indexed for balance point. 

3.07 SCOPE 

A. Test, adjust, and balance the following: 
1. Air Terminal Units. 
2. Air Inlets and Outlets. 

3.08 MINIMUM DATA TO BE REPORTED 

A. Electric Motors: 
1. Manufacturer. 
2. Model/Frame. 
3. HP/BHP. 
4. Phase, voltage, amperage; nameplate, actual, no load. 
5. RPM. 

B. Air Cooled Condensers: 
1. Identification/number. 
2. Location. 
3. Manufacturer. 
4. Model number. 
5. Serial number. 

C. Cooling Coils: 
1. Identification/number. 
2. Location. 
3. Service. 
4. Manufacturer. 
5. Air flow, design and actual. 
6. Entering air DB temperature, design and actual. 
7. Entering air WB temperature, design and actual. 
8. Leaving air DB temperature, design and actual. 
9. Leaving air WB temperature, design and actual. 

D. Heating Coils: 
1. Identification/number. 
2. Location. 
3. Service. 
4. Manufacturer. 
5. Air flow, design and actual. 
6. Water flow, design and actual. 
7. Water pressure drop, design and actual. 
8. Entering water temperature, design and actual. 
9. Leaving water temperature, design and actual. 

E. Return Air/Outside Air: 
1. Identification/location. 
2. Design air flow. 
3. Actual air flow. 
4. Design return air flow. 
5. Actual return air flow. 
6. Design outside air flow. 
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7. Actual outside air flow. 
8. Return air temperature. 
9. Outside air temperature. 

F. Terminal Unit Data: 
1. Manufacturer. 
2. Type, constant, variable, single, dual duct. 
3. Identification/number. 
4. Location. 
5. Model number. 
6. Size. 
7. Minimum static pressure. 
8. Minimum design air flow. 
9. Maximum design air flow. 
10. Maximum actual air flow. 
11. Inlet static pressure. 

END OF SECTION 
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SECTION 23 0713 

DUCT INSULATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Duct insulation. 
B. Jacketing and accessories. 

1.02 REFERENCE STANDARDS 

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the 
Heat Flow Meter Apparatus; 2010. 

B. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation; 2014. 
C. ASTM C1423 - Standard Guide for Selecting Jacketing Materials for Thermal Insulation; 2021. 
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a. 
E. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014. 
F. SAE AMS3779 - Tape, Adhesive, Pressure-Sensitive Thermal Radiation Resistant; 1984, Reaffirmed 

1994.. 
G. UL 181A - Closure Systems for Use with Rigid Air Ducts; Current Edition, Including All Revisions. 
H. UL 181B - Closure Systems for Use with Flexible Air Ducts and Air Connectors; Current Edition, 

Including All Revisions. 
I. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition, 

Including All Revisions. 
1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for 

each service, and locations. 
C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable 

workmanship and that installation standards will be achieved. 
1.04 QUALITY ASSURANCE 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labelled with manufacturer's identification, 
including product density and thickness. 

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, 
by storing in original wrapping. 

PART 2  PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum, when 
tested in accordance with ASTM E84 or UL 723. 

2.02 GLASS FIBER, RIGID 

A. Insulation:  ASTM C612; rigid, noncombustible blanket. 
1. K Value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518. 
2. Maximum Service Temperature:  450 degrees F. 

B. Vapor Barrier Jacket: 
1. Kraft paper with glass fiber yarn and bonded to aluminized film. 
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM E96/E96M. 
3. Secure with pressure-sensitive tape. 
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2.03 JACKETING AND ACCESSORIES 

A. Reinforced Tape: 
1. FSK tape suitable for sealing seams between insulation, insulated elbows, and fittings resulting in a 

tight, smooth surface without wrinkles. 
2. Comply with UL 723 or ASTM E84. 
3. Moisture Vapor Permeability:  0.00 perm inch, when tested in accordance with ASTM E96/E96M. 

B. Plain Foil Tape: 
1. Aluminum foil with pressure-sensitive adhesive on paper release liner. 
2. Finish:  Plain foil. 

C. UL181 Tape for Rigid and Flexible Ductwork: 
1. Comply with UL 181A for rigid ductwork. 
2. Comply with  UL 181B for flexible ductwork. 
3. Aluminum foil coated with pressure-sensitive adhesive on paper release liner. 
4. Foil tape suitable for sealing seams between insulation, insulated elbows, and fittings resulting in a 

tight, smooth surface without wrinkles. 
PART 3  EXECUTION 

3.01 EXAMINATION 

A. Test ductwork for design pressure prior to applying insulation materials. 
B. Verify that surfaces are clean, foreign material removed, and dry. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
B. Insulated Ducts Conveying Air Below Ambient Temperature: 

1. Provide insulation with vapor barrier jackets. 
2. Finish with tape and vapor barrier jacket. 
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 
4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections, and 

expansion joints. 
C. Insulated Ducts Conveying Air Above Ambient Temperature: 

1. Provide with or without standard vapor barrier jacket. 
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of insulation. 

END OF SECTION 
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SECTION 23 0719 

HVAC PIPING INSULATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Piping insulation. 

B. Flexible removable and reusable blanket insulation. 

C. Jacketing and accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 

B. Section 23 2113 - Hydronic Piping:  Placement of hangers and hanger inserts. 

C. Section 23 2300 - Refrigerant Piping:  Placement of inserts. 

1.03 REFERENCE STANDARDS 

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014. 

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate [Metric]; 
2014. 

C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013. 

D. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007 (Reapproved 
2013). 

E. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and 
Finishing Cement; 2007 (Reapproved 2013). 

F. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 
Insulation in Sheet and Tubular Form; 2014. 

G. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015. 

H. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2015. 

I. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a. 

J. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for Nominal Sizes 
of Pipe and Tubing; 2010. 

K. ASTM D1056 - Standard Specification for Flexible Cellular Materials--Sponge or Expanded Rubber; 
2014. 

L. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a. 

M. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014. 

N. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition, 
Including All Revisions. 

1.04 SUBMITTALS  

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for 
each service, and locations. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site, labeled with manufacturer's identification, product density, and thickness. 

PART 2  PRODUCTS 

2.01 REGULATORY REQUIREMENTS 

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum, when 
tested in accordance with ASTM E84 or UL 723. 
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2.02 GLASS FIBER, RIGID 

A. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible. 
1. K Value:  ASTM C177, 0.24 at 75 degrees F. 
2. Maximum Service Temperature:  850 degrees F. 
3. Maximum Moisture Absorption:  0.2 percent by volume. 

B. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; moisture vapor 
transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches. 

2.03 CELLULAR GLASS 

A. Block Insulation:  ASTM C552, Type I, Grade 6. 
1. K Value:  0.35 at 100 degrees F. 
2. Service Temperature:  800 degrees F, maximum. 
3. Water Vapor Permeability:  0.005 perm inch maximum per inch. 
4. Water Absorption:  0.5 percent by volume, maximum. 

2.04 EXPANDED POLYSTYRENE 

A. Insulation:  ASTM C578; rigid closed cell. 
1. K Value:  0.23 at 75 degrees F. 
2. Maximum Service Temperature:  165 degrees F. 
3. Maximum Water Vapor Permeance:  5.0 perm. 

2.05 POLYETHYLENE 

A. Insulation:  Flexible closed-cell polyethylene tubing, slit lengthwise for installation, complying with 
applicable requirements of ASTM D1056. 
1. K Value:  ASTM C177; 0.25 at 75 degrees F. 
2. Maximum Service Temperature:  300 degrees F. 
3. Density:  2 pcf. 
4. Maximum Moisture Absorption:  1.0 percent by volume. 
5. Moisture Vapor Permeability:  0.05 perm inch, when tested in accordance with ASTM E96/E96M. 
6. Connection:  Contact adhesive. 

2.06 FLEXIBLE ELASTOMERIC CELLULAR INSULATION 

A. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM 
C534/C534M Grade 1; use molded tubular material wherever possible. 
1. Minimum Service Temperature:  Minus 40 degrees F. 
2. Maximum Service Temperature:  180 degrees F. 
3. Connection:  Waterproof vapor barrier adhesive. 

2.07 JACKETING AND ACCESSORIES 

A. PVC Plastic. 
1. Jacket:  One piece molded type fitting covers and sheet material, off-white color. 

a. Minimum Service Temperature:  0 degrees F. 
b. Maximum Service Temperature:  150 degrees F. 
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance with 

ASTM E96/E96M. 
d. Thickness:  10 mil, 0.010 inch. 
e. Connections:  Brush on welding adhesive. 

2. Covering Adhesive Mastic:  Compatible with insulation. 

B. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet. 
1. Thickness:  0.016 inch sheet. 
2. Finish:  Smooth. 
3. Joining:  Longitudinal slip joints and 2 inch laps. 
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner. 
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PART 3  EXECUTION 

3.01 EXAMINATION 

A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation materials. 

B. Verify that surfaces are clean and dry, with foreign material removed. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with NAIMA National Insulation Standards. 

C. Exposed Piping:  Locate insulation and cover seams in least visible locations. 

D. Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature: 
1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing longitudinal 

laps and butt strips with pressure-sensitive adhesive.  Secure with outward clinch expanding staples 
and vapor barrier mastic. 

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as adjacent 
pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers. 

E. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment. 

F. Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature: 
1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied.  Secure 

with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with 
outward clinch expanding staples. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining pipe.  
Finish with glass cloth and adhesive or PVC fitting covers. 

G. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at supports, 
protrusions, and interruptions.  At fire separations, see Section 07 8400. 

H. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with insulation 
of like material and thickness as adjoining pipe, and finish with glass mesh reinforced vapor barrier 
cement.  Cover with aluminum jacket with seams located on bottom side of horizontal piping.  Provide 
two coats of UV resistant finish for flexible elastomeric cellular insulation without jacketing. 

END OF SECTION 
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SECTION 23 0800 

COMMISSIONING OF HVAC 

PART 1  GENERAL 

1.01 SUMMARY 

A. See Section 01 9113 - General Commissioning Requirements for overall objectives; comply with the 
requirements of Section 01 9113. 

B. This section covers the Contractor's responsibilities for commissioning; each subcontractor or installer 
responsible for the installation of a particular system or equipment item to be commissioned is 
responsible for the commissioning activities relating to that system or equipment item. 

C. The Commissioning Authority (CA) directs and coordinates all commissioning activities and provides 
Prefunctional Checklists and Functional Test Procedures for Contractor's use. 

D. The entire HVAC system is to be commissioned, including commissioning activities for the following 
specific items: 
1. Control system. 
2. Major and minor equipment items. 
3. Piping systems and equipment. 
4. Ductwork and accessories. 
5. Terminal units. 
6. Other equipment and systems explicitly identified elsewhere in Contract Documents as requiring 

commissioning. 

E. The Prefunctional Checklist and Functional Test requirements specified in this section are in addition to, 
not a substitute for, inspection or testing specified in other sections. 

1.02 RELATED REQUIREMENTS 

A. Section 01 7800 - Closeout Submittals:  Scope and procedures for operation and maintenance manuals 
and project record documents. 

B. Section 23 0993 - Sequence of Operations for HVAC Controls. 

1.03 REFERENCE STANDARDS 

A. ASHRAE Guideline 1.1 - The HVAC Commissioning Process; 2012. 

B. Section C408 of the ECCCNYS. 

1.04 SUBMITTALS 

A. Updated Submittals:  Keep the Commissioning Authority informed of all changes to control system 
documentation made during programming and setup; revise and resubmit when substantial changes are 
made. 

B. Draft Prefunctional Checklists and Functional Test Procedures for Control System:  Detailed written plan 
indicating the procedures to be followed to test, checkout and adjust the control system prior to full 
system Functional Testing; include at least the following for each type of equipment controlled: 
1. System name. 
2. List of devices. 
3. Step-by-step procedures for testing each controller after installation, including: 

a. Process of verifying proper hardware and wiring installation. 
b. Process of downloading programs to local controllers and verifying that they are addressed 

correctly. 
c. Process of performing operational checks of each controlled component. 
d. Plan and process for calibrating valve and damper actuators and all sensors. 
e. Description of the expected field adjustments for transmitters, controllers and control 

actuators should control responses fall outside of expected values. 
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4. Copy of proposed log and field checkout sheets to be used to document the process; include space 
for initial and final read values during calibration of each point and space to specifically indicate 
when a sensor or controller has “passed” and is operating within the contract parameters. 

5. Description of the instrumentation required for testing. 
6. Indicate what tests on what systems should be completed prior to TAB using the control system for 

TAB work.  Coordinate with the Commissioning Authority and TAB contractor for this 
determination. 

C. Startup Reports, Prefunctional Checklists, and Trend Logs:  Submit for approval of Commissioning 
Authority. 

D. HVAC Control System O&M Manual Requirements.  In addition to documentation specified elsewhere, 
compile and organize at minimum the following data on the control system: 
1. Specific step-by-step instructions on how to perform and apply all functions, features, modes, etc. 

mentioned in the controls training sections of this specification and other features of this system.  
Provide an index and clear table of contents.  Include the detailed technical manual for 
programming and customizing control loops and algorithms. 

2. Full as-built set of control drawings. 
3. Full as-built sequence of operations for each piece of equipment. 
4. Full points list; in addition to the information on the original points list submittal, include a listing 

of all rooms with the following information for each room: 
a. Floor. 
b. Room number. 
c. Room name. 
d. Reference drawing number. 
e. Air terminal unit tag ID. 
f. Heating and/or cooling valve tag ID. 
g. Minimum air flow rate. 
h. Maximum air flow rate. 

5. Full print out of all schedules and set points after testing and acceptance of the system. 
6. Full as-built print out of software program. 
7. Electronic copy on disk of the entire program for this facility. 
8. Marking of all system sensors and thermostats on the as-built floor plan and HVAC drawings with 

their control system designations. 
9. Maintenance instructions, including sensor calibration requirements and methods by sensor type, 

etc. 
10. Control equipment component submittals, parts lists, etc. 
11. Warranty requirements. 
12. Copies of all checkout tests and calibrations performed by the Contractor (not commissioning 

tests). 
13. Organize and subdivide the manual with permanently labeled tabs for each of the following data in 

the given order: 
a. Sequences of operation. 
b. Control drawings. 
c. Points lists. 
d. Controller and/or module data. 
e. Thermostats and timers. 
f. Sensors and DP switches. 
g. Valves and valve actuators. 
h. Dampers and damper actuators. 
i. Program setups (software program printouts). 

E. Project Record Documents:  See Section 01 7800 for additional requirements. 
1. Submit updated version of control system documentation, for inclusion with operation and 

maintenance data. 
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2. Show actual locations of all static and differential pressure sensors (air, water and building 
pressure) and air-flow stations on project record drawings.  

F. Draft Training Plan:  In addition to requirements specified in Section 01 7900, include: 
1. Follow the recommendations of ASHRAE Guideline 1.1. 
2. Control system manufacturer's recommended training. 
3. Demonstration and instruction on function and overrides of any local packaged controls not 

controlled by the HVAC control system. 

G. Training Manuals:  See Section 01 7900 for additional requirements. 
1. Provide three extra copies of the controls training manuals in a separate manual from the O&M 

manuals. 

PART 2  PRODUCTS 

2.01 TEST EQUIPMENT 

A. Provide all standard testing equipment required to perform startup and initial checkout and required 
functional performance testing; unless otherwise noted such testing equipment will NOT become the 
property of Owner. 

B. 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. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Cooperate with the Commissioning Authority in development of the Prefunctional Checklists and 
Functional Test Procedures. 

B. Furnish additional information requested by the Commissioning Authority. 

C. Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning, 
equipment start-up and testing, adjusting, and balancing start and completion for use by the 
Commissioning Authority; update the schedule as appropriate. 

D. Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning, startup of 
each piece of equipment and testing, adjusting, and balancing will occur; when commissioning activities 
not yet performed or not yet scheduled will delay construction notify ahead of time and be proactive in 
seeing that the Commissioning Authority has the scheduling information needed to efficiently execute 
the commissioning process. 

E. Put all HVAC equipment and systems into operation and continue operation during each working day of 
testing, adjusting, and balancing and commissioning, as required. 

F. Provide test holes in ducts and plenums where directed to allow air measurements and air balancing; 
close with an approved plug. 

G. Provide temperature and pressure taps in accordance with Contract Documents. 

3.02 INSPECTING AND TESTING - GENERAL 

A. Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment or other 
assembly to be commissioned. 

B. Perform the Functional Tests directed by the Commissioning Authority for each item of equipment or 
other assembly to be commissioned. 

C. Provide two-way radios for use during the testing. 

D. 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. 



ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 COMMISSIONING OF HVAC 

 

  
Fuller and D'Angelo, P.C.

Architects and Planners
 

23 0800 - 4 of 6 
 

3. Command valve/damper closed; visually verify that valve/damper is closed and adjust output zero 
signal as required.  

4. Command valve/damper 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).  

E. Isolation Valve or System Valve Leak Check:  For valves not by coils. 
1. With full pressure in the system, command valve closed.  
2. Use an ultra-sonic flow meter to detect flow or leakage. 

F. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to Owner. 

3.03 TAB COORDINATION 

A. TAB:  Testing, adjusting, and balancing of HVAC. 

B. Coordinate commissioning schedule with TAB schedule. 

C. Review the TAB plan to determine the capabilities of the control system toward completing TAB. 

D. Provide all necessary unique instruments and instruct the TAB technicians in their use; such as handheld 
control system interface for setting terminal unit boxes, etc. 

E. Have all required Prefunctional Checklists, calibrations, startup and component Functional Tests of the 
system completed and approved by the Commissioning Authority prior to starting TAB. 

F. Provide a qualified control system technician to operate the controls to assist the TAB technicians or 
provide sufficient training for the TAB technicians to operate the system without assistance. 

3.04 CONTROL SYSTEM FUNCTIONAL TESTING 

A. Prefunctional Checklists for control system components will require a signed and dated certification that 
all system programming is complete as required to accomplish the requirements of Contract Documents 
and the detailed Sequences of Operation documentation submittal. 

B. Do not start Functional Testing until all controlled components have themselves been successfully 
Functionally Tested in accordance with Contract Documents. 

C. Using a skilled technician who is familiar with this building, execute the Functional Testing of the 
control system as required by the Commissioning Authority. 

D. Functional Testing of the control system constitutes demonstration and trend logging of control points 
monitored by the control system. 
1. The scope of trend logging is partially specified; trend log up to 50 percent more points than 

specified at no extra cost to Owner. 
2. Perform all trend logging specified in Prefunctional Checklists and Functional Test procedures. 

E. Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of the 
equipment they are attached to, including any interlocks with other equipment or systems; further testing 
during control system Functional Test is not required unless specifically indicated below. 

F. Demonstrate the following to the Commissioning Authority during testing of controlled equipment; 
coordinate with commissioning of equipment. 
1. Setpoint changing features and functions. 
2. Sensor calibrations. 

G. Demonstrate to the Commissioning Authority: 
1. That all specified functions and features are set up, debugged and fully operable. 
2. That scheduling features are fully functional and setup, including holidays. 
3. That all graphic screens and value readouts are completed. 
4. Correct date and time setting in central computer. 
5. That field panels read the same time as the central computer; sample 10 percent of field panels; if 

any of those fail, sample another 10 percent; if any of those fail test all remaining units at no extra 
cost to Owner. 
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6. Functionality of field panels using local operator keypads and local ports (plug-ins) using portable 
computer/keypad; demonstrate 100 percent of panels and 10 percent of ports; if any ports fail, 
sample another 10 percent; if any of those fail, test all remaining units at no extra cost to Owner. 

7. Power failure and battery backup and power-up restart functions. 
8. Global commands features. 
9. Security and access codes. 
10. Occupant over-rides (manual, telephone, key, keypad, etc.). 
11. O&M schedules and alarms. 
12. Occupancy sensors and controls. 
13. All control strategies and sequences not tested during controlled equipment testing. 

H. If the control system, integral control components, or related equipment do not respond to changing 
conditions and parameters appropriately as expected, as specified and according to acceptable operating 
practice, under any of the conditions, sequences, or modes tested, correct all systems, equipment, 
components, and software required at no additional cost to Owner. 

3.05 OPERATION AND MAINTENANCE MANUALS 

A. See Section 01 7800 for additional requirements. 

B. Add design intent documentation furnished by Engineer 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. 

D. Commissioning Authority will add commissioning records to manuals after submission to Owner. 

3.06 DEMONSTRATION AND TRAINING 

A. See Section 01 7900 for additional requirements. 

B. Demonstrate operation and maintenance of HVAC system to Owner' personnel; if during any 
demonstration, the system fails to perform in accordance with the information included in the O&M 
manual, stop demonstration, repair or adjust, and repeat demonstration.  Demonstrations may be 
combined with training sessions if appropriate. 

C. These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and 
demonstrations to the Commissioning Authority during Functional Testing. 

D. Provide classroom and hands-on training of Owner's designated personnel on operation and maintenance 
of the HVAC system, control system, and all equipment items indicated to be commissioned.  Provide 
the following minimum durations of training: 
1. HVAC Control System:  8 hours. 
2. Air Terminal Units:  8 hours. 
3. Split System AC or Heat Pumps:  8 hours. 

E. TAB Review:  Instruct Owner's personnel for minimum 8 hours, after completion of TAB, on the 
following: 
1. Review final TAB report, explaining the layout and meanings of each data type. 
2. Discuss any outstanding deficient items in control, ducting or design that may affect the proper 

delivery of air or water. 
3. Identify and discuss any terminal units, duct runs, diffusers, coils, fans and pumps that are close to 

or are not meeting their design capacity. 
4. Discuss any temporary settings and steps to finalize them for any areas that are not finished. 
5. Other salient information that may be useful for facility operations, relative to TAB. 

F. HVAC Control System Training:  Perform training in at least three phases: 
1. Phase 1 - Basic Control System:  Provide minimum of 16 hours of actual training on the control 

system itself.  Upon completion of training, each attendee, using appropriate documentation, should 
be able to perform elementary operations and describe general hardware architecture and 
functionality of the system. 
a. This training may be held on-site or at the manufacturer's facility.   
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b. If held off-site, the training may occur prior to final completion of the system installation. 
c. For off-site training, Contractor shall pay expenses of up to two attendees. 

2. Phase 2 - Integrating with HVAC Systems:  Provide minimum of 16 hours of on-site, hands-on 
training after completion of Functional Testing.  Include instruction on: 
a. The specific hardware configuration of installed systems in this facility and specific 

instruction for operating the installed system, including interfaces with other systems, if any. 
b. Security levels, alarms, system start-up, shut-down, power outage and restart routines, 

changing setpoints and alarms and other typical changed parameters, overrides, freeze 
protection, manual operation of equipment, optional control strategies that can be considered, 
energy savings strategies and set points that if changed will adversely affect energy 
consumption, energy accounting, procedures for obtaining vendor assistance, etc. 

c. Trend logging and monitoring features (values, change of state, totalization, etc.), including 
setting up, executing, downloading, viewing both tabular and graphically and printing trends; 
provide practice in setting up trend logging and monitoring during training session. 

d. Every display screen, allowing time for questions. 
e. Point database entry and modifications. 

3. Phase 3 - Post-Occupancy:  Six months after occupancy conduct minimum of 8 hours of training.  
Tailor training session to questions and topics solicited beforehand from Owner.  Also be prepared 
to address topics brought up and answer questions concerning operation of  the system. 

G. Provide the services of manufacturer representatives to assist instructors where necessary. 

H. Provide the services of the HVAC controls instructor at other training sessions, when requested, to 
discuss the interaction of the controls system as it relates to the equipment being discussed. 

END OF SECTION 
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SECTION 23 0913 

INSTRUMENTATION AND CONTROL DEVICES FOR HVAC 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Control Valves: 
1. Globe pattern. 

B. Dampers. 

C. Damper Operators: 

D. Thermostats: 
1. Electric room thermostats. 

E. Control valves. 

F. Automatic dampers. 

G. Damper operators. 

H. Miscellaneous accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 23 2113 - Hydronic Piping:  Installation of control valves, flow switches, temperature sensor 
sockets, and gauge taps. 

B. Section 23 2114 - Hydronic Specialties. 

C. Section 26 0583 - Wiring Connections:  Electrical characteristics and wiring connections. 

1.03 REFERENCE STANDARDS 

A. AMCA 500-D - Laboratory Methods of Testing Dampers for Rating; 2012. 

B. NEMA DC 3 - Residential Controls - Electrical Wall-Mounted Room Thermostats; 2013. 

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data:  Provide description and engineering data for each control system component.  Include 
sizing as requested.  Provide data for each system component and software module. 

PART 2  PRODUCTS 

2.01 EQUIPMENT - GENERAL 

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., as 
suitable for the purpose specified and indicated. 

2.02 CONTROL VALVES 

A. Globe Pattern: 
1. Up to 2 inches:  Bronze body, bronze trim, rising stem, renewable composition disc, screwed ends 

with backseating capacity repackable under pressure. 
2. Over 2 inches:  Iron body, bronze trim, rising stem, plug-type disc, flanged ends, renewable seat 

and disc. 
3. Hydronic Systems: 

a. Rate for service pressure of 125 psig at 250 degrees F. 
b. Replaceable plugs and seats of stainless steel. 
c. Size for 3 psig maximum pressure drop at design flow rate. 
d. two-way valves shall have equal percentage characteristics, three way valves linear 

characteristics.  Size two-way valve operators to close valves against pump shut off head. 
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2.03 DAMPERS 

A. Performance:  Test in accordance with AMCA 500-D. 

B. Frames:  Galvanized steel, welded or riveted with corner reinforcement, minimum 12 gage, 0.1046 inch. 

C. Blades:  Galvanized steel, maximum blade size 8 inches wide, 48 inches long, minimum 22 gage, 0.0299 
inch, attached to minimum 1/2 inch shafts with set screws. 

2.04 DAMPER OPERATORS 

A. General:  Provide smooth proportional control with sufficient power for air velocities 20 percent greater 
than maximum design velocity and to provide tight seal against maximum system pressures.  Provide 
spring return for two position control and for fail safe operation. 

2.05 THERMOSTATS 

A. Electric Room Thermostats: 
1. Type:  NEMA DC 3, 24 volts, with setback/setup temperature control, integrated into the existing 

JCI DDC system.. 
2. Service:  Cooling and heating. 
3. Covers:  Locking with set point adjustment, with thermometer. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that systems are ready to receive work. 

C. Beginning of installation means installer accepts existing conditions. 

D. Sequence work to ensure installation of components is complementary to installation of similar 
components in other systems. 

E. Coordinate installation of system components with installation of mechanical systems equipment such as 
air handling units and air terminal units. 

F. Ensure installation of components is complementary to installation of similar components. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide guards on thermostats in all areas. 

C. Provide valves with position indicators and with pilot positioners where sequenced with other controls. 

D. Install damper motors on outside of duct in warm areas.  Do not install motors in locations at outdoor 
temperatures. 

E. Provide conduit and electrical wiring in accordance with Section 26 0583.  Electrical material and 
installation shall be in accordance with appropriate requirements of Division 26. 

END OF SECTION 
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SECTION 23 0923 

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. System description. 

B. Operator interface. 

C. Controllers. 

D. System software. 

E. Controller software. 

F. HVAC control programs. 

1.02 RELATED REQUIREMENTS 

A. Section 23 0913 - Instrumentation and Control Devices for HVAC. 

B. Section 23 0993 - Sequence of Operations for HVAC Controls. 

C. Section 26 0583 - Wiring Connections:  Electrical characteristics and wiring connections. 

1.03 REFERENCE STANDARDS 

A. ANSI/CEA 709.1.D - Control Network Protocol Specification; 2014. 

B. ASHRAE Std 135 - BACnet - A Data Communication Protocol for Building Automation and Control 
Networks; 2012. 

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data:  Provide data for each system component and software module in the existing JCI BMS. 

C. Shop Drawings: 
1. Indicate trunk cable schematic showing programmable control unit locations, and trunk data 

conductors. 
2. List connected data points, including connected control unit and input device. 
3. Indicate system graphics indicating monitored systems, data (connected and calculated) point 

addresses, and operator notations. 
4. Show new equipment configuration with peripheral devices, batteries, power supplies, diagrams, 

modems, and interconnections. 
5. Indicate description and sequence of operation of operating, user, and application software. 

D. Project Record Documents:  Record actual locations of control components, including control units, 
thermostats, and sensors. 

1.05 QUALITY ASSURANCE 

A. Perform work in accordance with NFPA 70. 

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section 
with minimum three years of documented experience. 

1.06 WARRANTY 

A. Correct defective Work within a five year period after Substantial Completion. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Johnson Controls, Inc:  www.johnsoncontrols.com/#sle. 
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2.02 SYSTEM DESCRIPTION 

A. Controls for variable air volume terminals, radiation, reheat coils, unit heaters, fan coils, and the like 
when directly connected to the control units and the JCI BMS.  Individual terminal unit control is 
specified in Section 23 0913. 

B. Provide control systems consisting of thermostats, control valves, dampers and operators, indicating 
devices, interface equipment and other apparatus and accessories required to operate mechanical systems, 
and to perform functions specified. 

C. All Unit ventilators and condensers will be integrated into the existing Building Management System. 

D. Include installation and calibration, supervision, adjustments, and fine tuning necessary for complete and 
fully operational system. 

2.03 OPERATOR INTERFACE 

A. Workstation, controllers, and control backbone to communicate using BACnet protocol and addressing. 

B. BACnet protocol to comply with ASHRAE Std 135. 

2.04 CONTROLLERS 

A. Building Controllers: 
1. General: 

a. Provide sufficient memory to support controller's operating system, database, and 
programming requirements. 

b. Share data between networked controllers. 
c. Continuously check processor status and memory circuits for abnormal operation. 
d. Controller to assume predetermined failure mode and generate alarm notification upon 

detection of abnormal operation. 
e. Communication with other network devices to be based on assigned protocol. 

2. Communication: 
a. Controller to reside on a BACnet network using ISO 8802-3 (ETHERNET) Data 

Link/Physical layer protocol. 
b. Perform routing when connected to a network of custom application and application specific 

controllers. 
c. Provide service communication port for connection to a portable operator's terminal or hand 

held device with compatible protocol. 
3. Anticipated Environmental Ambient Conditions: 

a. Outdoors and/or in Wet Ambient Conditions: 
1) Mount within waterproof enclosures. 
2) Rated for operation at 40 to 150 degrees F. 

b. Conditioned Space: 
1) Mount within dustproof enclosures. 
2) Rated for operation at 32 to 120 degrees F. 

4. Provisions for Serviceability: 
a. Diagnostic LEDs for power, communication, and processor. 
b. Make all wiring connections to field removable, modular terminal strips, or to a termination 

card connected by a ribbon cable. 
5. Memory:  In the event of a power loss, maintain all BIOS and programming information for a 

minimum of 72 hours. 
6. Power and Noise Immunity: 

a. Maintain operation at 90 to 110 percent of nominal voltage rating. 
b. Perform orderly shutdown below 80 percent of nominal voltage. 
c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios up to 5 W. 

at 3 feet. 

B. Input/Output Interface: 
1. Hardwired inputs and outputs tie into the JCI BMS through building, custom application, or 

application specific controllers. 
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2. All Input/Output Points: 
a. Protect controller from damage resulting from any point short-circuiting or grounding and 

from voltage up to 24 volts of any duration. 
b. Provide universal type for building and custom application controllers where input or output is 

software designated as either binary or analog type with appropriate properties. 
3. Binary Inputs: 

a. Allow monitoring of On/Off signals from remote devices. 
b. Provide wetting current of 12 mA minimum, compatible with commonly available control 

devices and protected against the effects of contact bounce and noise. 
c. Sense dry contact closure with power provided only by the controller. 

4. Pulse Accumulation Input Objects:  Comply with all requirements of binary input objects and 
accept up to 10 pulses per second. 

5. Analog Inputs: 
a. Allow for monitoring of low voltage 0 to 10 VDC, 4 to 20 mA current, or resistance signals 

(thermistor, RTD). 
b. Compatible with and field configurable to commonly available sensing devices. 

6. Binary Outputs: 
a. Used for On/Off operation or a pulsed low-voltage signal for pulse width modulation control. 
b. Outputs provided with three position (On/Off/Auto) override switches. 
c. Status lights for building and custom application controllers to be selectable for normally open 

or normally closed operation. 
7. Analog Outputs: 

a. Monitoring signal provides a 0 to 10 VDC or a 4 to 20 mA output signal for end device 
control. 

b. Provide status lights and two position (AUTO/MANUAL) switch for building and custom 
application controllers with manually adjustable potentiometer for manual override on 
building and custom application controllers. 

c. Drift to not exceed 0.4 percent of range per year. 
8. Tri State Outputs: 

a. Coordinate two binary outputs to control three point, floating type, electronic actuators 
without feedback. 

b. Control algorithms run the zone actuator to one end of its stroke once every 24 hours for 
verification of operator tracking. 

9. System Object Capacity: 
a. System size to be expandable to twice the number of input output objects required by 

providing additional controllers, including associated devices and wiring. 
b. Hardware additions or software revisions for the installed operator interfaces are not to be 

required for future, system expansions. 

2.05 LOCAL AREA NETWORK (LAN) 

A. Provide communication between control units over local area network (LAN). 

B. Communication Techniques:  Allow interface into network by multiple operation stations and by auto-
answer/auto-dial modems.  Support communication over telephone lines utilizing modems. 

C. Transmission Median:  Fiber optic or single pair of solid 24 gauge twisted, shielded copper cable. 

D. Network Support:  Time for global point to be received by any station, shall be less than 3 seconds.  
Provide automatic reconfiguration if any station is added or lost.  If transmission cable is cut, reconfigure 
two sections with no disruption to system's operation, without operator intervention. 

2.06 HVAC CONTROL PROGRAMS 

A. General: 
1. Support Inch-pounds and SI (metric) units of measurement. 
2. Identify each HVAC Control system. 

B. Optimal Run Time: 
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1. Control start-up and shutdown times of HVAC equipment for both heating and cooling by JCI 
BMS. 

2. Base on occupancy schedules, outside air temperature, seasonal requirements, and interior room 
mass temperature. 

3. Operator commands for new unit ventilators: 
a. Define term schedule. 
b. Add/delete fan status point. 
c. Add/delete outside air temperature point. 
d. Add/delete mass temperature point. 
e. Define heating/cooling parameters. 

4. Control Summary for new units: 
a. HVAC Control system begin/end status. 
b. Heating/cooling mode status. 
c. Start/Stop times. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify existing conditions before starting work. 

3.02 INSTALLATION 

A. Install control units and other hardware in position on permanent walls where not subject to excessive 
vibration. 

B. Install software in control units and in operator work station.  Implement all features of programs to 
specified requirements and appropriate to sequence of operation.  Refer to Section 23 0993. 

C. Provide conduit and electrical wiring in accordance with Section 26 0583.  Electrical material and 
installation shall be in accordance with appropriate requirements of Division 26. 

END OF SECTION 
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SECTION 23 0993 

SEQUENCE OF OPERATIONS FOR HVAC CONTROLS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. This section defines the manner and method by which controls function.  Requirements for each type of 
control system operation are specified.  Equipment, devices, and system components required for control 
systems are specified in other sections.   All equipment to be integrated into, and controlled by the 
existing JCI DDC system 

B. Sequence of operation for: 
1. Unit ventilators. 
2. Heating coils. 
3. Heating water zone control. 

1.02 RELATED REQUIREMENTS 

A. Section 23 0913 - Instrumentation and Control Devices for HVAC. 

B. Section 23 0923 - Direct-Digital Control System for HVAC. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Sequence of Operation Documentation:  Submit written sequence of operation for entire HVAC system 
and each piece of equipment. 
1. State each sequence in small segments and give each segment a unique number for referencing in 

Functional Test procedures; provide a complete description regardless of the completeness and 
clarity of the sequences specified in Contract Documents. 

2. Include at least the following sequences: 
a. Start-up. 
b. Warm-up mode. 
c. Normal operating mode. 
d. Unoccupied mode. 
e. Shutdown. 
f. Temperature and pressure control, such as setbacks, setups, resets, etc. 
g. Detailed sequences for all control strategies, such as economizer control, optimum start/stop, 

staging, optimization, demand limiting, etc. 
h. Effects of power or equipment failure with all standby component functions. 
i. Sequences for all alarms and emergency shut downs. 
j. Seasonal operational differences and recommendations. 

3. Include initial and recommended values for all adjustable settings, setpoints and parameters that are 
typically set or adjusted by operating staff; and any other control settings or fixed values, delays, 
etc. that will be useful during testing and operating the equipment. 

4. For packaged controlled equipment, include manufacturer's furnished sequence of operation 
amplified as required to describe the relationship between the packaged controls and the control 
system, indicating which points are adjustable control points and which points are only monitored. 

C. Points List:  Submit list of all control points indicating at least the following for each point. 
1. Name of controlled system. 
2. Point abbreviation. 
3. Point description; such as dry bulb temperature, airflow, etc. 
4. Display unit. 
5. Control point or setpoint (Yes / No); i.e. a point that controls equipment and can have its setpoint 

changed. 
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PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01 UNIT VENTLATORS 

A. Single temperature unit mounted thermostat set at 75 degrees F maintains constant space temperature 
during the day and 15 degrees F cooler at night by modulating four-way control valve.  During heating 
cycle, modulate hot water supply to coil.  When space temperature is at thermostat setting, prevent flow 
from occurring in coil. 

B. Change over from heating to cooling by indexing thermostat from thermostat on supply piping.  When 
supply is above room temperature, operate thermostat in direct acting manner, opening valve when 
temperature falls below thermostat setting.  When supply is below room temperature, operate thermostat 
in reverse acting manner, opening valve when space temperature rises above thermostat setting. 

C. For heating and cooling fan coil units with fan speed control during heating cycle, increase fan speed as 
space temperature falls below thermostat setting, provided hot water is available.  During cooling cycle, 
increase fan speed as space temperature rises above thermostat setting, provided chilled water is 
available. 

3.02 HEATING COILS 

A. Single temperature thermostat set at 75 degrees F maintains constant space temperature during the day 
and 15 degrees F cooler at night by modulating two-way control heating valve. 

3.03 HEATING WATER ZONE CONTROL 

A. Control heating water supply temperature set at 180 degrees F in accordance with outdoor reset schedule 
by modulating heating water control valve. 

END OF SECTION 

 



ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 BACNET BUILDING AUTOMATION SYSTEM 

 

 

23 0995 - 1 of 23

Fuller and D’Angelo, P.C.
Architects and Planners

 

SECTION 23 0995 

BACNET BUILDING AUTOMATION SYSTEM 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. The General Provisions of the Contract, including General, Supplementary, and Special Conditions, and 
Division 1 - General Requirements, apply to work specified in this section.  Subcontractor must 
familiarize himself with the terms of the above documents. 

1.02 QUALIFICATIONS OF BIDDER 

A. All bidders must be building automation contractors in the business of installing direct digital control 
building automation systems for a minimum of 3 years. 

B. All bidders must have a service and installation office in the (city name) area. 
C. All bidders must be authorized distributors or branch offices of the manufacturers specified. 
D. All bidders must have a trained staff of application engineers, who have been certified by the 

manufacturer in the configuration, programming and service of the automation system. 
E. The following bidders have been pre-qualified: 
F. Honeywell Controls Corporation 
G. Or as approved by Owners. 

1.03 SCOPE OF WORK 

A. The Contractor shall furnish and install a complete building automation system including all necessary 
hardware and all operating and applications software necessary to perform the control sequences of 
operation as called for in this specification.   All components of the system - workstations, application 
controllers, unitary controllers, etc. shall communicate using the BACnet protocol, as defined by 
ASHRAE Standard 135-2012. No gateways shall be used for communication to controllers furnished 
under this section. At a minimum, provide controls for the following: 
1. Air handling units 
2. Exhaust and supply fans 
3. Refrigerant leak detection system 
4. Smoke evacuation sequence of AHUs and return fans including smoke control dampers and fire 

command override panel. 
5. Finned tube radiation control 
6. Cabinet unit heater controls 
7. Power wiring to DDC devices, smoke control dampers and BAS panels. 

B. Except as otherwise noted, the control system shall consist of all Ethernet Network Controllers, 
Standalone Digital Control Units, workstations, software, sensors, transducers, relays, valves, dampers, 
damper operators, control panels, and other accessory equipment, along with a complete system of 
electrical interlocking wiring to fill the intent of the specification and provide for a complete and 
operable system.  Except as otherwise specified, provide operators for equipment such as dampers if the 
equipment manufacturer does not provide these.  Coordinate requirements with the various Contractors. 

C. The BAS contractor shall review and study all HVAC drawings and the entire specification to familiarize 
himself with the equipment and system operation and to verify the quantities and types of dampers, 
operators, alarms, etc. to be provided. 

D. All interlocking, wiring and installation of control devices associated with the equipment listed below 
shall be provided under this Contract.  When the BAS system is fully installed and operational, the BAS 
Contractor and representatives of the Owner will review and check out the system.  At that time, the BAS 
contractor shall demonstrate the operation of the system and prove that it complies with the intent of the 
drawings and specifications. 

E. Provide services and manpower necessary for commissioning of system in coordination with the HVAC 
Contractor, Balancing Contractor and Owner’s representative. 
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F. All work performed under this section of the specifications will comply with all codes, laws and 
governing bodies.  If the drawings and/or specifications are in conflict with governing codes, the 
Contractor shall submit a proposal with appropriate modifications to the project to meet code restrictions.  
If this specification and associated drawings exceed governing code requirements, the specification will 
govern.  The Contractor shall obtain and pay for all necessary construction permits and licenses. 

1.04 TRAINING 

A. Provide a minimum of (40) hours of on-site training for (3) system operators.  The training will be hands-
on type at the owner’s office.  The training class will use the actual Operator’s Manual that will be 
submitted for this project.  In addition provide (2) weeks of classroom training for one individual at the 
Manufacturer’s sponsored training courses. 

B. System Description 
1. The Building Automation System (BAS) shall be designed in strict accordance with  ASHRAE’s 

BACnet standard, 135-2012, to provide interoperability between different building subsystems. The 
system shall also provide a graphical, web-based operator interface that allows for instant access to 
any system through a standard browser. 

2. The system shall use BACnet network types and protocols exclusively. Non-BACnet-based 
systems are not acceptable. The contractor must provide PC-based programming workstations, 
operator workstations and microcomputer controllers of modular design providing distributed 
processing capability, and allowing future expansion of both input/output points and 
processing/control functions. Contractor must provide manufacturer’s Protocol Implementation 
Conformance Statement (PICS) for workstation software and every controller model that are 
installed. 

1.05 FOR THIS PROJECT THE SYSTEM SHALL CONSIST OF THE FOLLOWING COMPONENTS: 

A. Administration and Programming Workstation(s). 
1. The BAS Contractor shall furnish (qty) Administration and Programming Workstation Computers 

and (qty) printer(s) as described in Part 2 of the specification. These workstations must be running 
the standard workstation software developed and tested by the manufacturer of the network 
controllers and the standalone controllers. No third party front-end workstation software will be 
acceptable. Workstations must conform to the B-OWS BACnet device profile. 

B. Web-Based Operator Workstations 
1. The BAS Contractor shall furnish licenses for (qty) concurrent users to the BAS system. Web-

based users shall have access to all system points and graphics, shall be able to receive and 
acknowledge alarms, and shall be able to control setpoints and other parameters. A central web 
server shall be provided to manage the web-based users. The web-based interface must conform to 
the B-OWS BACnet device profile. 

C. Ethernet-based Network Router and/or Controller(s). 
1. The BAS Contractor shall furnish (qty) Ethernet-based network controllers as described in Part 2 of 

the specification. These controllers will connect directly to the Operator Workstation over Ethernet, 
using the BACnet/IP protocol at a minimum of 100mbps, and provide communication to the 
Standalone Digital Control Units and/or other Input/Output Modules. Network Controllers shall 
conform to BACnet device profile B-BC. Network controllers that utilize RS232 serial 
communications or ARCNET to communicatee with the workstations will not be accepted. 

2. Network Controllers shall be tested and certified by the BACnet Testing Laboratory (BTL) as 
Building Controllers (B-BC). 

D. Standalone Digital Control Units (SDCUs). 
1. Provide the necessary quantity and types of SDCUs to meet the requirements of the project for 

mechanical equipment control including air handlers, central plant control, and terminal unit 
control.  Each SDCU will operate completely standalone, containing all of the I/O and programs to 
control its associated equipment. Each SDCU shall conform to the BACnet device profile B-AAC. 

2. SDCUs shall be tested and certified by the BACnet Testing Laboratory (BTL) as Advanced 
Application Controllers (B-AAC). 
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1.06 WORK BY OTHERS 

A. The BAS Contractor shall cooperate with other contractors performing work on this project necessary to 
achieve a complete and neat installation.  To that end, each contractor shall consult the drawings and 
specifications for all trades to determine the nature and extent of others’ work. 

B. The BAS Contractor shall furnish all control valves, sensor wells, flow meters and other similar 
equipment for installation by the Mechanical Contractor. 

C. The BAS Contractor shall provide field supervision to the designated contractor for the installation of the 
following: 
1. Automatic control dampers 

D. The Electrical Contractor shall provide: 
1. All power wiring to motors, heat trace, junction boxes for power to BAS panels. 
2. Furnish smoke detectors and wire to the building fire alarm system.  HVAC Contractor to mount 

devices. BAS Contractor to hardwire to fan shut down. 
3. Auxiliary contact (pulse initiator) on the electric meter for central monitoring of kWH and KW.  

Electrical Contractor shall provide the pulse rate for remote readout to the BAS. BAS contractor to 
coordinate this with the electrical contractor. 

1.07 CODE COMPLIANCE 

A. Provide BAS components and ancillary equipment, which are UL-916 listed and labeled. 
B. All equipment or piping used in conditioned air streams, spaces or return air plenums shall comply with 

NFPA 90A Flame/Smoke/Fuel contribution rating of 25/50/0 and all applicable building codes or 
requirements. 

C. All wiring shall conform to the National Electrical Code. 
D. All smoke dampers shall be rated in accordance with UL 555S. 
E. Comply with FCC rules, Part 15 regarding Class A radiation for computing devices and low power 

communication equipment operating in commercial environments. 
F. Comply with FCC, Part 68 rules for telephone modems and data sets. 
G. Submittals 

1. All shop drawings shall be prepared in Visio Professional or AutoCAD software.  In addition to the 
drawings, the Contractor shall furnish a CD containing the identical information.  Drawings shall 
be B size or larger. 

2. Shop drawings shall include a riser diagram depicting locations of all controllers and workstations, 
with associated network wiring.  Also included shall be individual schematics of each mechanical 
system showing all connected points with reference to their associated controller.  Typicals will be 
allowed where appropriate. 

3. Submittal data shall contain manufacturer's data on all hardware and software products required by 
the specification.  Valve, damper and air flow station schedules shall indicate size, configuration, 
capacity and location of all equipment. 

4. Software submittals shall contain narrative descriptions of sequences of operation, program listings, 
point lists, and a complete description of the graphics, reports, alarms and configuration to be 
furnished with the workstation software.  Information shall be bound or in a three ring binder with 
an index and tabs. 

5. Submit five (2) copies of submittal data and shop drawings to the Engineer for review prior to 
ordering or fabrication of the equipment.  The Contractor prior to submitting shall check all 
documents for accuracy. 

6. The Engineer will make corrections, if required, and return to the Contractor.  The Contractor will 
then resubmit with the corrected or additional data.  This procedure shall be repeated until all 
corrections are made to the satisfaction of the Engineer and the submittals are fully approved. 

1.08 SYSTEM STARTUP & COMMISSIONING 

A. Each point in the system shall be tested for both hardware and software functionality.  In addition, each 
mechanical and electrical system under control of the BAS will be tested against the appropriate 
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sequence of operation specified herein.  Successful completion of the system test shall constitute the 
beginning of the warranty period. A written report will be submitted to the owner indicating that the 
installed system functions in accordance with the plans and specifications. 

B. The BAS contractor shall commission and set in operating condition all major equipment and systems, 
such as the chilled water, hot water and all air handling systems, in the presence of the equipment 
manufacturer’s representatives, as applicable, and the Owner and Architect’s representatives. 

C. The BAS Contractor shall provide all manpower and engineering services required to assist the HVAC 
Contractor and Balancing Contractor in testing, adjusting, and balancing all systems in the building.  The 
BAS Contractor shall have a trained technician available on request during the balancing of the systems.  
The BAS Contractor shall coordinate all requirements to provide a complete air balance with the 
Balancing Contractor and shall include all labor and materials in his contract. 

1.09 TRAINING 

A. The BAS Contractor shall provide both on-site and classroom training to the Owner’s representative and 
maintenance personnel per the following description: 

B. On-site training shall consist of a minimum of (40) hours of hands-on instruction geared at the operation 
and maintenance of the systems.  The curriculum shall include 
1. System Overview 
2. System Software and Operation 

a. System access 
b. Software features overview 
c. Changing setpoints and other attributes 
d. Scheduling 
e. Editing programmed variables 
f. Displaying color graphics 
g. Running reports 
h. Workstation maintenance 
i. Application programming 
j. Operational sequences including start-up, shutdown, adjusting and balancing. 
k. Equipment maintenance. 

C. Classroom training will include a minimum of (1) training slot for two weeks of course material covering 
workstation operation and controller programming. 

1.10 OPERATING AND MAINTENANCE MANUALS 

A. The operation and maintenance manuals shall contain all information necessary for the operation, 
maintenance, replacement, installation, and parts procurement for the entire BAS.  This documentation 
shall include specific part numbers and software versions and dates.  A complete list of recommended 
spare parts shall be included with the lead time and expected frequency of use of each part clearly 
identified. 

B. Following project completion and testing, the BAS contractor will submit as-built drawings reflecting the 
exact installation of the system.  The as-built documentation shall also include a copy of all application 
software both in written form and on diskette. 

1.11 WARRANTY 

A. The BAS contractor shall warrant the system for 12 months after system acceptance and beneficial use 
by the owner.  During the warranty period, the BAS contractor shall be responsible for all necessary 
revisions to the software as required to provide a complete and workable system consistent with the letter 
and intent of the Sequence of Operation section of the specification. 

B. Updates to the manufacturer’s software shall be provided at no charge during the warranty period. 
PART 2 - PRODUCTS 

2.01 SYSTEM ARCHITECTURE 

A. General 
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1. The Building Automation System (BAS) shall consist of Network Router/Controllers (NRCs), a 
family of Standalone Digital Control Units (SDCUs), Administration and Programming 
Workstations (APWs), Web-based Operator Workstations (WOWs), and one File Server to support 
system configurations where more than three operator workstations are required. The BAS shall 
provide control, alarm detection, scheduling, reporting and information management for the entire 
facility, and Wide Area Network (WAN) if applicable, from a single ODBC-compliant database. 

2. The system shall be designed with a top-level 10/100bT Ethernet network, using the BACnet/IP 
protocol. A sub-network using the BACnet MS/TP protocol, with a minimum of 76.8kb speed, 
shall connect the local, stand-alone controllers with Ethernet-level controller/routers. The use of 
ARCNET, LON works, RS-232 serial communications, or BACnet Ethernet for these controllers is 
prohibited. 

3. Level 1 Network Description 
a. Level 1, the main backbone of the system, shall be an Ethernet 10/100bT LAN/WAN, using 

BACnet/IP as the communications protocol. Network Router/Controllers, Operator 
Workstations, and the Central File Server shall connect directly to this network without the 
need for Gateway devices. 

4. Level 2 Network Description 
a. Level 2 of the system shall consist of one or more BACnet MS/TP field buses managed by the 

Network Router/Controllers. Minimum speed shall be 76.8kbps. The Level 2 field bus 
consists of an RS485, token passing bus that supports up to 127 Standalone Digital Control 
Units (SDCUs) for operation of HVAC equipment and lighting 

B. BAS LAN Segmentation 
1. The BAS shall be capable of being segmented, through software, into multiple local area networks 

(LANs) distributed over a wide area network (WAN), sharing a single file server. This enables 
workstations to manage a single LAN (or building), and/or the entire system with all devices being 
assured of being updated by and sharing the most current database. In the case of a single 
workstation system, the workstation shall contain the entire database - with no need for a separate 
file server. 

C. Standard Network Support 
1. All NRCs, Workstation(s) and File Server shall be capable of residing directly on the owner’s 

Ethernet TCP/IP LAN/WAN with no required gateways. Furthermore, the NRC’s, Workstation(s) 
and File Server shall be capable of using standard, commercially available, off-the-shelf Ethernet 
infrastructure components such as routers, switches and hubs. With this design the owner may 
utilize the investment of an existing or new enterprise network or structured cabling system. This 
also allows the option of the maintenance of the LAN/WAN to be performed by the owner’s 
Information Systems Department as all devices utilize standard TCP/IP components. 

D. System Expansion 
1. The BAS system shall be scalable and expandable at all levels of the system using the same 

software interface, and the same Level 1 and Level 2 controllers. Systems that require replacement 
of either the workstation software or field controllers in order to expand the system shall not be 
acceptable. 

2. The BAS shall be expandable to include Security and Access Control functions at any time in the 
future with no additional workstations, front-end software or Level 1 controllers required. Ethernet-
based security/card access controllers shall be able to be added to the existing Level 1 network, to 
perform security and card access applications. In this way, an owner’s existing investment in wiring 
infrastructure may be leveraged and the cost and inconvenience of adding new field bus wiring will 
be minimized. 

3. Additionally, an integrated video badging option must be able to be included with no additional 
workstations required. This photo ID option must share the same database as the BAS in order to 
eliminate the need for updating multiple databases. 

4. Additional web-based operator licenses shall added in the field through an upgrade of the web 
server’s security key, with no re-programming required. 

5. The system shall use the same application programming language for all levels: Operator 
Workstation, Network Router/Controller, and Standalone Digital Control Unit. Furthermore, this 
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single programming language shall be used for all applications: environmental control, card access 
control, intrusion detection and security, lighting control, leak detection / underground storage tank 
monitoring, and digital data communication interfaces to third party microprocessor-based devices. 

E. Support For Open Systems Protocols 
1. All hardware and software included under this section shall conform to BACnet standard 135-2001, 

to promote interoperability between building subsystems. Additionally, the BAS design must 
include solutions for the integration of the following “open systems” protocols: LonTalkÔ, 
Modbus, and digital data communication to third party microprocessors such as chiller controllers, 
fire panels and variable frequency drives (VFDs). 

2. The system shall also provide the ability to program custom ASCII communication drivers, that 
will reside in a BACnet Gateway, for communication to third party systems and devices. These 
drivers will provide real time monitoring and control of the third party systems. Once programmed, 
these data points shall be monitored and controlled in exactly the same manner as native BAS data 
points. 

2.02 NETWORK ROUTER/CONTROLLERS (NRCS) 

A. General 
1. Network Router Controllers shall combine both network routing functions and control functions 

into a single unit. NRC’s shall route communications between the BACnet/IP network and the 
BACnet MS/TP field network. They shall also be responsible for monitoring and controlling their 
own HVAC equipment such as an AHU or boiler. A sufficient number of NRCs shall be supplied 
to fully meet the requirements of this specification and the attached point list. 

2. Each NRC shall be classified as a “native” BACnet device, supporting the BACnet Building 
Controller (B-BC) profile. Controllers that support a lesser profile such as B-SA are not acceptable.  
NRCs shall be tested and certified by the BACnet Testing Laboratory (BTL) as Advanced 
Application Controllers (B-BC). 

B. Hardware Specifications 
1. Memory: 

a. Both the operating system of the controller, plus the application program for the controller, 
shall be stored in non-volatile, FLASH memory. Controllers shall contain enough memory for 
the current application, plus required history logging, plus a minimum of 20% additional free 
memory. 

2. Communication Ports: 
a. Each NRC shall provide communication to both the Workstation(s) and the field buses.  An 

on-board 10/100bT Ethernet port shall be provided, as well as a RS-485 port for 
communications to a maximum of 127 MS/TP devices. 

3. Modular Expandability: 
a. The system shall employ a modular I/O design to allow easy expansion. Input and output 

capacity is to be provided through plug-in modules of various types. It shall be possible to 
combine I/O modules as desired to meet the I/O requirements for individual control 
applications. 

4. Hardware Override Switches: 
a. All digital outputs shall include three position manual override switches to allow selection of 

the ON, OFF, or AUTO output state. These switches shall be built into the unit and shall 
provide feedback to the controller so that the position of the override switch can be obtained 
through software.  In addition each analog output shall be equipped with an override 
potentiometer to allow manual adjustment of the analog output signal over its full range, when 
the 3 position manual override switch is placed in the ON position. 

5. Local Status Indicator Lamps: 
a. Provide as a minimum LED indication of CPU status, Ethernet LAN status, and field bus 

status.  For each output, provide LED indication of the value of the output (On/Off). For each 
output module provide an LED which gives a visual indication of whether any outputs on the 
module are manually overridden. 

6. Real Time Clock (RTC): 
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a. Each NRC shall include a battery-backed, real time clock, accurate to 10 seconds per day.  
The RTC shall provide the following: time of day, day, month, year, and day of week. The 
system shall automatically correct for daylight savings time and leap years and be Year 2000 
compliant. 

7. Power Supply: 
a. The power supply for the NRCs shall be auto sensing, 24Vac/10-40Vdc power, with a 

tolerance of +/- 20%.  Line voltage below the operating range of the system shall be 
considered outages.  The controller shall contain over voltage surge protection, and require no 
additional AC power signal conditioning. 

8. Automatic Restart After Power Failure: 
a. Upon restoration of power after an outage, the NRC shall automatically and without human 

intervention: update all monitored functions; resume operation based on current, synchronized 
time and status, and implement special start-up strategies as required. 

9. Battery backup: 
a. The NRC shall include an on-board battery to back up the controller’s RAM memory. The 

battery shall provide accumulated backup of all RAM and clock functions for at least 30 days. 
In the case of a power failure, the NRC shall first try to restart from the RAM memory. If that 
memory is corrupted or unusable, then the NRC shall restart itself from its application 
program stored in its FLASH memory. 

C. Software Specifications 
1. General. 

a. The NRC shall contain FLASH memory to store both the resident operating system AND the 
application software.  There will be no restrictions placed on the type of application programs 
in the system.  Each NRC shall be capable of parallel processing, executing all control 
programs simultaneously.  Any program may affect the operation of any other program.  Each 
program shall have the full access of all I/O facilities of the processor.  This execution of 
control function shall not be interrupted due to normal user communications including 
interrogation, program entry, printout of the program for storage, etc. 

2. User Programming Language: 
a. The application software shall be user programmable. This includes all strategies, sequences 

of operation, control algorithms, parameters, and setpoints. The source program shall be 
English language-based and programmable by the user. The language shall be structured to 
allow for the easy configuration of control programs, schedules, alarms, reports, 
telecommunications, local displays, mathematical calculations, passwords, and histories.  The 
language shall be self-documenting.  Users shall be able to place comments anywhere in the 
body of a program.  Program listings shall be configurable by the user in logical groupings. 

b. Controllers that use a “canned” program method will not be accepted. 
D. Control Software: 

1. The NRC shall have the ability to perform the following pre-tested control algorithms: 
2. Proportional, Integral plus Derivative Control (PID) 
3. Self-Tuning PID 
4. Two Position Control 
5. Digital Filter 
6. Ratio Calculator 
7. Equipment Cycling Protection 
8. Mathematical Functions: 

a. Each controller shall be capable of performing basic mathematical functions (+, -, *, /), 
squares, square roots, exponential, logarithms, Boolean logic statements, or combinations of 
both.  The controllers shall be capable of performing complex logical statements including 
operators such as >, <, =, and, or, exclusive or, etc.  These must be able to be used in the same 
equations with the mathematical operators and nested up to five parentheses deep. 

9. Energy Management Applications: 
a. NRCs shall have the ability to perform any or all of the following energy management 

routines: 
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b. Time of Day Scheduling 
c. Calendar Based Scheduling 
d. Holiday Scheduling 
e. Temporary Schedule Overrides 
f. Optimal Start 
g. Optimal Stop 
h. Night Setback Control 
i. Enthalpy Switchover (Economizer) 
j. Peak Demand Limiting 
k. CFM Tracking 
l. Heating/Cooling Interlock 
m. Free Cooling 
n. Hot Water Reset 

10. History Logging: 
a. Each controller shall be capable of LOCALLY logging any input, output, calculated value or 

other system variable over user defined time intervals ranging from 1 second to 1440 minutes.  
Any system can be logged in history.  A minimum of 1000 values shall be stored in each log.  
Each log can record either the instantaneous, average, minimum or maximum value of the 
point.  Logged data shall be downloadable to the Operator Workstation for long term 
archiving based upon user-defined time intervals, or manual command. 

11. Alarm Management: 
a. For each system point, alarms can be created based on high/low limits or conditional 

expressions.  All alarms will be tested each scan of the NRC and can result in the display of 
one or more alarm messages or reports. 

b. Up to 8 alarms can be configured for each point in the controller. 
c. Alarms will be generated based on their priority.  A minimum of 255 priority levels shall be 

provided. 
d. If communication with the Operator Workstation is temporarily interrupted, the alarm will be 

time-stamped and buffered in the NRC.  When communications return, the alarm will be 
transmitted to the Operator Workstation if the point is still in the alarm. condition. 

e. Alarms must be capable of being routed to any BACnet workstation that conforms to the B-
OWS device profile and uses the BACnet/IP protocol. 

12. Local Keypad/Display: 
a. For each NRC, provide a local display of at least 4 lines, providing current display of all 

critical inputs and outputs that the NRC is controlling. Provide a keypad such that an operator 
can log on, scroll through point values, and change setpoints that are changeable. The 
keypad/display must be capable of being mounted either on the controller, or on a control 
panel door. 

13. 2.4.6   Embedded Web Server 
14. Each NRC must have a the ability to serve out customized web pages containing any desired I/O 

values from the entire BAS. 
2.03 STANDALONE DIGITAL CONTROL UNITS (SDCUS) 

A. General: 
1. Standalone Digital Control Units shall provide control of HVAC and lighting, including air 

handling units, rooftop units, variable air volume boxes, unit ventilators, and other mechanical 
equipment.  Each controller shall be fully programmable, contain its own control programs and will 
continue to operate in the event of a failure or communication loss to its associated NRC.  Each 
SDCU provided must be a “native” BACnet device, supporting the BACnet Advanced Application 
Controller (B-AAC) profile. Controllers that support a lesser profile such as B-SA are not 
acceptable. SDCUs shall be tested and certified by the BACnet Testing Laboratory (BTL) as 
Advanced Application Controllers (B-AAC). 

B. Memory: 
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1. Both the operating system of the controller, plus the application program for the controller, shall be 
stored in non-volatile, FLASH memory. Controllers shall contain enough memory for the current 
application, plus required history logging, plus a minimum of 20% additional free memory. 

C. Communication Ports: 
1. SDCUs shall have a RS-485 communication port to the BACnet MS/TP field bus, operating at a 

speed of at least 76.8kbps. 
D. Input/Output: 

1. Each SDCU shall have enough inputs and outputs to meet the application’s required point count. 
Each SDCU shall support universal inputs, whereas any input may be software-defined as: 

2. Digital Inputs for status/alarm contacts 
3. Counter Inputs for summing pulses from meters. 
4. Thermistor Inputs for measuring temperatures in space, ducts and thermowells. 
5. Analog inputs for pressure, humidity, flow and position measurements. 
6. SDCU’s must support both digital and analog output types: 
7. Digital Outputs for on/off equipment control. 
8. Analog Outputs for valve and damper position control, and capacity control of primary equipment. 

E. Expandability: 
1. For larger controllers (16 base inputs and up), provide input and output expansion through the use 

of plug-in modules.  At least two I/O modules must be capable of being added to the base SDCU. 
F. Hardware Override Switches: 

1. All digital outputs on air handling unit controllers shall include three position manual override 
switches to allow selection of the ON, OFF, or AUTO output state. These switches shall be built 
into the unit and shall provide feedback to the controller so that the position of the override switch 
can be obtained through software.  In addition each analog output on air handling unit controllers 
shall be equipped with an override potentiometer to allow manual adjustment of the analog output 
signal over its full range, when the 3 position manual override switch is placed in the ON position. 

G. Room Sensor Support: 
1. The SDCU shall support a basic room thermistor in plain plastic cover; a room sensor with override 

and setpoint adjust slider; and, a sensor with a one-line display and 6-button keypad. The display 
sensor shall be able to display the current temperature, setpoint, outside air temperature, relative 
humidity and  setpoint, occupancy mode, and CFM of the individual zone. 

H. Networking: 
1. Each SDCU will be able to exchange information on a peer to peer basis with other Standalone 

Digital Control Units, according to the BACnet MS/TP protocol. Each SDCU shall be capable of 
storing and referencing global variables (on the LAN) with or without any workstations online. 
Each SDCU shall be able to have its program viewed and/or enabled/disabled through a 
workstation connected to an NRC. 

I. Indicator Lamps: 
1. SDCUs will have as a minimum, LED indication of CPU status, and field bus status. 

J. Real Time Clock (RTC): 
1. All SDCUs shall have a real time clock in either hardware or software.  The accuracy shall be 

within 10 seconds per day.  The RTC shall provide the following information: time of day, day, 
month, year, and day of week.  Each SDCU shall receive a signal, every hour, over the network 
from the NRC, which synchronizes all SDCU real time clocks. 

K. Automatic Restart After Power Failure: 
1. Upon restoration of power, the SDCU shall automatically and without human intervention, update 

all monitored functions, resume operation based on current, synchronized time and status, and 
implement special start-up strategies as required. 

L. Battery Back Up: 
1. All SDCUs shall store all programming in non-volatile FLASH memory.  All SDCUs except 

terminal controllers shall include an on-board lithium battery to back up the controller’s RAM 
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memory. The battery shall have a shelf life of over 10 years, and provide accumulated backup of all 
RAM and clock functions for at least 3 years. In the case of a power failure, the SDCU shall first 
try to restart from the RAM memory. If that memory is corrupted or unusable, then the SDCU shall 
restart itself from its application program stored in its FLASH memory. 

M. Software - General. 
1. The SDCU shall contain FLASH memory to store both the resident operating system AND the 

application software.  There will be no restrictions placed on the type of application programs in 
the system.  Each SDCU shall be capable of parallel processing, executing all control programs 
simultaneously.  Any program may affect the operation of any other program.  Each program shall 
have the full access of all I/O facilities of the processor.  This execution of control function shall 
not be interrupted due to normal user communications including interrogation, program entry, 
printout of the program for storage, etc. 

(n) User Programming Language: 
A. The application software shall be user programmable, using the same language as that defined for 

Network Router/Controllers. Controllers that use a “canned” program method will not be accepted. 
B. Control Software, Mathematical Functions, and Energy Management Applications must be identical to 

that which is provided with the Network Router/Controller. 
2.03.15 HISTORY LOGGING: 

A. Each controller shall be capable of LOCALLY logging any input, output, calculated value or other 
system variable over user defined time intervals ranging from 1 second to 1440 minutes.  Any system can 
be logged in history.  A minimum of 1000 values shall be stored in each log.  Each log can record either 
the instantaneous, average, minimum or maximum value of the point.  Logged data shall be 
downloadable to the Operator Workstation for long term archiving based upon user-defined time 
intervals, or manual command. 

2.04 ALARM MANAGEMENT: 

A. For each system point, alarms can be created based on high/low limits or conditional expressions.  All 
alarms will be tested each scan of the SDCU and can result in the display of one or more alarm messages 
or reports. 

B. Up to 8 alarms can be configured for each point in the controller. 
C. Alarms will be generated based on their priority.  A minimum of 255 priority levels shall be provided. 
D. If communication with the Operator Workstation is temporarily interrupted, the alarm will be time-

stamped and buffered in the controller.  When communications return, the alarm will be transmitted to 
the Operator Workstation if the point is still in the alarm condition. 

E. Alarms must be capable of being routed to any BACnet workstation that conforms to the B-OWS device 
profile and uses the BACnet/IP protocol. 

2.05 AIR HANDLER CONTROLLERS 

A. AHU Controllers shall conform to the BACnet Advanced Application Controller (B-AAC) device 
profile. 

B. AHU Controllers shall be capable of meeting the requirements of the sequence of operation found in the 
Execution portion of this specification and for future expansion. 

C. AHU Controllers shall support all the necessary point inputs and outputs as required by the sequence and 
operate in a standalone fashion. 

D. AHU Controllers shall be fully user programmable to allow for modification of the application software. 
E. A manual override switch shall be provided for all digital and analog outputs on the AHU Controller.  

The position of the switch shall be monitored in software and available for operator displays and alarm 
notification. 

F. Local Keypad/Display: 
1. For each air handler SDCU, provide a local display of at least 4 lines, providing current display of 

all critical inputs and outputs that the SDCU is controlling. Provide a keypad such that an operator 
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can log on, scroll through point values, and change setpoints that are changeable. The 
keypad/display must be capable of being mounted either on the controller, or on a control panel 
door. 

PART 3 - BACNET GATEWAY TO THIRD-PARTY DEVICES 

3.01 GENERAL: 

A. Where required, provide a BACnet Gateway to interface to non-BACnet systems that use the Modbus 
protocol, LONworks protocol, or other proprietary protocol. The Gateway shall communicate directly 
over Ethernet TCP/IP, and shall use the BACnet/IP protocol to communicate with a BACnet Workstation 
(B-OWS). 

3.02 COMMUNICATION PORTS: 

A. In addition to its on-board Ethernet port, the Gateway shall have at least two serial communications ports 
for interfaces to third-party systems. 

3.03 MEMORY: 

A. The Gateway shall have enough RAM memory to store all point configuration data, plus required history 
logging and alarm buffering. Minimum RAM shal be 8MB. The operating system of the gateway must be 
stored in FLASH non-volatile memory. 

3.04 USER PROGRAMMING LANGUAGE: 

A. The Gateway shall employ the same user programmable application software that NRCs and SDCUs use. 
B. Control Software, Mathematical Functions, and Energy Management Applications must be identical to 

that which is provided with the Network Router/Controller. Gateways that do not have an application 
programming language will not be accepted. 

3.05 HISTORY LOGGING: 

A. Each Gateway shall be capable of LOCALLY logging any input, output, calculated value or other system 
variable over user defined time intervals ranging from 1 second to 1440 minutes.  Any system can be 
logged in history.  A minimum of 1000 values shall be stored in each log.  Each log can record either the 
instantaneous, average, minimum or maximum value of the point.  Logged data shall be downloadable to 
the Operator Workstation for long term archiving based upon user-defined time intervals, or manual 
command. 

3.06 OPERATOR WORKSTATION REQUIREMENTS 

A. General. 
1. The operator workstation portion of the BAS shall consist of one or more full-powered 

configuration and programming workstations, and one or more web-based operator workstations. 
For this project provide (qty) programming workstations and (qty) web-based user licenses. 

2. The programming and configuration workstation software shall be configurable as either a single 
workstation system (with a local database) or multi-workstation system where the database is 
located on a central file server. The client software on multi-workstation system shall access the file 
server database program via an Ethernet TCP/IP network running at 100MBPS. 

3. The web-based user interface software must be capable of expansion up to 100 concurrent users. 
4. All workstation software, both programming and software and web-based operator software, shall 

conform to the BACnet B-OWS device profile, using BACnet/IP to communicate to other BACnet 
devices. 

5. All configuration workstations shall be Pentium 4-based personal computers operating under the 
Microsoft Windows XP operating system.  The application software shall be capable of 
communication to all Network Router/Controllers and Standalone Digital Control Units, feature 
high-resolution color graphics, alarming, reporting, and be user configurable for all data collection 
and data presentation functions. 

6. For multi-workstation systems, a minimum of 256 workstations shall be allowed on the Ethernet 
network along with the central file server.  In this client/server configuration, any changes or 
additions made from one workstation will automatically appear on all other workstations without 
the requirement for manual copying of files. Multi-workstation systems with no central database 



ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 BACNET BUILDING AUTOMATION SYSTEM 

 

 

23 0995 - 12 of 23

Fuller and D’Angelo, P.C.
Architects and Planners

 

will not be acceptable. Multi-workstation systems with distributed/tiered file servers and a central 
(master) database will be acceptable. 

B. Administration/Programming Workstation Requirements (Single workstation or multi-workstation 
configuration). 
1. The workstation shall consist of the following: 
2. 3 GHz Pentium 4 processor with 4 GB of RAM 
3. Microsoft Windows 10 operating system 
4. Serial port, parallel port, USB port 
5. 10/100MBPS Ethernet NIC 
6. 500 GB hard disk 
7. CD-RW drive 
8. High resolution (minimum 1280 x 1024), 21” flat panel display 
9. Optical mouse and full function keyboard 
10. Audio sound card and speakers 
11. License agreement for all applicable software. 

C. File Server Hardware Requirements (if file server is shown on the drawings). 
1. The file server computer shall contain of the following: 
2. 3 GHz Pentium 4 processor with 5 GB of RAM 
3. Microsoft Windows 2000 ServerÔ operating system 
4. 10/100MBPS Ethernet NIC 
5. 500 GB hard disk 
6. CD-RW drive 
7. High resolution (minimum 1024 x 768), 21” flat panel display 
8. Mouse, full function keyboard 
9. License agreement for all applicable software. 

D. Web-Based Operator PC Requirements 
1. Any user on the network can access the system, using the following software: 
2. Windows 10 
3. Internet Explorer 11 and above 
4. Java-enabled 

E. Modem 
1. Provide one Windows 10-compatible 56 Kbaud modem for dial-in diagnostics. 

F. Administration and Programming Workstation Software 
1. General Description 

a. The software architecture must be object-oriented in design, a true 32-bit application suite 
utilizing Microsoft’s OLE, COM, DCOM and ODBC technologies. These technologies make 
it easy to fully utilize the power of the operating system to share, among applications (and 
therefore to the users of those applications), the wealth of data available from the BAS. 

b. The workstation functions shall include monitoring and programming of all DDC controllers.  
Monitoring consists of alarming, reporting, graphic displays, long term data storage, 
automatic data collection, and operator-initiated control actions such as schedule and setpoint 
adjustments. 

c. Programming of controllers shall be capable of being done either off-line or on-line from any 
operator workstation. All information will be available in graphic or text displays.  Graphic 
displays will feature animation effects to enhance the presentation of the data, to alert 
operators of problems, and to facilitate location of information throughout the DDC system. 
All operator functions shall be selectable through a mouse. 

2. System Database 
a. The files server database engine must be Microsoft SQL Server, or another ODBC-compliant, 

relational database program. This ODBC (Open Database Connectivity)-compliant database 
engine allows for an owner to write custom applications and/or reports which communicate 
directly with the database avoiding data transfer routines to update other applications. The 



ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 BACNET BUILDING AUTOMATION SYSTEM 

 

 

23 0995 - 13 of 23

Fuller and D’Angelo, P.C.
Architects and Planners

 

system database shall contain all point configurations and programs in each of the controllers 
that have been assigned to the network.  In addition, the database will contain all workstation 
files including color graphic, alarm reports, text reports, historical data logs, schedules, and 
polling records. 

3. User Interface 
a. The BAS workstation software shall allow the creation of a custom, browser-style interface 

linked to the user that has logged into the workstation software. This interface shall support 
the creation of “hot-spots” that the user may link to view/edit any object in the system or run 
any object editor or configuration tool contained in the software. Furthermore, this interface 
must be able to be configured to become a user’s “PC Desktop” - with all the links that a user 
needs to run other applications. This, along with the Windows XP user security capabilities, 
will enable a system administrator to setup workstation accounts that not only limit the 
capabilities of the user within the BAS software but may also limit what a user can do on the 
PC and/or LAN/WAN. This might be used to ensure, for example, that the user of an alarm 
monitoring workstation is unable to shutdown the active alarm viewer and/or unable to load 
software onto the PC. 

4. User Security 
a. The software shall be designed so that each user of the software can have a unique username 

and password. This username/password combination shall be linked to a set of capabilities 
within the software, set by and editable only by, a system administrator. The sets of 
capabilities shall range from View only, Acknowledge alarms, Enable/disable and change 
values, Program, and Administer. The system shall allow the above capabilities to be applied 
independently to each and every class of object in the system. The system must allow a 
minimum of 256 users to be configured per workstation. There shall be an inactivity timer 
adjustable in software that automatically logs off the current operator after the timer has 
expired. 

5. Configuration Interface 
a. The workstation software shall use a familiar Windows ExplorerÔ-style interface for an 

operator or programmer to view and/or edit any object (controller, point, alarm, report, 
schedule, etc.) in the entire system. In addition, this interface shall present a “network map” of 
all controllers and their associated points, programs, graphics, alarms, and reports in an easy 
to understand structure.  All object names shall be alphanumeric and use Windows long 
filename conventions. 

b. The configuration interface shall also include support for template objects. These template 
objects shall be used as building blocks for the creation of the BAS database. The types of 
template objects supported shall include all data point types (input, output, string variables, 
setpoints, etc.), alarm algorithms, alarm notification objects, reports, graphics displays, 
schedules, and programs. Groups of template object types shall be able to be set up as 
template subsystems and systems. The template system shall prompt for data entry if 
necessary. The template system shall maintain a link to all “child” objects created by each 
template. If a user wishes to make a change to a template object, the software shall ask the 
user if he/she wants to update all of the child objects with the change. This template system 
shall facilitate configuration and programming consistency and afford the user a fast and 
simple method to make global changes to the BAS. 

6. Color Graphic Displays 
a. The system shall allow for the creation of user defined, color graphic displays for the viewing 

of mechanical and electrical systems, or building schematics.  These graphics shall contain 
point information from the database including any attributes associated with the point 
(engineering units, etc.).  In addition operators shall be able to command equipment or change 
setpoints from a graphic through the use of the mouse.  Requirements of the color graphic 
subsystem include: 

b. SVGA, bit-mapped displays.  The user shall have the ability to import AutoCAD generated 
picture files as background displays. 

c. A built-in library of animated objects such as dampers, fans, pumps, buttons, knobs, gauges, 
ad graphs which can be “dropped” on a graphic through the use of a software configuration 
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“wizard”. These objects shall enable operators to interact with the graphic displays in a 
manner that mimics their mechanical equivalents found on field installed control panels.  
Using the mouse, operators shall be able to adjust setpoints, start or stop equipment, modify 
PID loop parameters, or change schedules. 

d. Status changes or alarm conditions must be able to be highlighted by objects changing screen 
location, size, color, text, blinking or changing from one display to another. 

e. Ability to link graphic displays through user defined objects, alarm testing, or the result of a 
mathematical expression.  Operators must be able to change from one graphic to another by 
selecting an object with a mouse - no menus will be required. 

f. If separate, provide a copy of the full graphic editing software on each workstation. 
7. Automatic monitoring 

a. The software shall allow for the automatic collection of data and reports from any controller 
through either a hardwire or modem communication link. The frequency of data collection 
shall be completely user-configurable. 

8. Alarm Management 
a. The software shall be capable of accepting alarms directly from controllers, or generating 

alarms based on evaluation of data in controllers and comparing to limits or conditional 
equations configured through the software.  Any alarm (regardless of its origination) will be 
integrated into the overall alarm management system and will appear in all standard alarm 
reports, be available for operator acknowledgment, and have the option for displaying 
graphics, or reports. 

b. Alarm management features shall include: 
c. A minimum of 255 alarm notification levels. Each notification level will establish a unique set 

of parameters for controlling alarm display, acknowledgment, keyboard annunciation, alarm 
printout and record keeping. 

d. Automatic logging in the database of the alarm message, point name, point value, connected 
controller, timestamp, username and time of acknowledgement, username and time of alarm 
silence (soft acknowledgement) 

e. Automatic printing of the alarm information or alarm report to an alarm printer or report 
printer. 

f. Playing an audible beep or audio (wav) file on alarm initiation or return to normal. 
g. Sending an email or alphanumeric page to anyone listed in a workstation’s email account 

address list on either the initial occurrence of an alarm and/or if the alarm is repeated because 
an operator has not acknowledged the alarm within a user-configurable timeframe. The ability 
to utilize email and alphanumeric paging of alarms shall be a standard feature of the software 
integrated with the operating system’s mail application interface (MAPI). No special software 
interfaces shall be required. 

h. Individual alarms shall be able to be re-routed to a workstation or workstations at user-
specified times and dates. For example, a critical high temp alarm can be configured to be 
routed to a Facilities Dept. workstation during normal working hours (7am-6pm, Mon-Fri) 
and to a Central Alarming workstation at all other times. 

i. An active alarm viewer shall be included which can be customized for each user or user type 
to hide or display any alarm attributes. 

j. The font type and color, and background color for each alarm notification level as seen in the 
active alarm viewer shall be customizable to allow easy identification of certain alarm types or 
alarm states. 

k. The active alarm viewer can be configured such that an operator must type in text in an alarm 
entry and/or pick from a drop-down list of user actions for certain alarms. This ensures 
accountability (audit trail) for the response to critical alarms. 

9. Custom Report Generation 
a. The software will contain a built-in custom report generator, featuring word processing tools 

for the creation of custom reports.  These custom reports shall be able to be set up to 
automatically run or be generated on demand. Each workstation shall be able to associate 
reports with any word processing or spreadsheet program loaded on the machine. When the 
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report is displayed, it will automatically spawn the associated report editor such as MS 
WordÔ. 

b. Reports can be of any length and contain any point attributes from any controller on the 
network. 

c. The report generator will have access to the user programming language in order to perform 
mathematical calculations inside the body of the report, control the display output of the 
report, or prompt the user for additional information needed by the report. 

d. It shall be possible to run other executable programs whenever a report is initiated. 
e. Report Generator activity can be tied to the alarm management system, so that any of the 

configured reports can be displayed in response to an alarm condition. 
f. Standard reports shall include: 

1) Points in each controller. 
2) Points in alarm 
3) Disabled points 
4) Overridden points 
5) Operator activity report 
6) Alarm history log. 
7) Program listing by controller with status. 
8) Network status of each controller 

10. Spreadsheet-style reports 
a. The software shall allow the simple configuration of row/column (spreadsheet-style) reports 

on any class of object in the system. These reports shall be user-configurable and shall be able 
to extract live (controller) data and/or data from the database. The user shall be able to set up 
each report to display in any text font, color and background color. In addition the report shall 
be able to be configured to filter data, sort data and highlight data which meets user-defined 
criteria. 

11. HTML Reporting 
a. The above spreadsheet-style reports shall be able to be run to an HTML template file. This 

feature will create an HTML “results” file in the directory of the HTML template. This 
directory can be shared with other computer users, which will allow those users with access to 
the directory to “point” their web browser at the file and view the report. 

12. Scheduling 
a. It shall be possible to configure and download from the workstation schedules for any of the 

controllers on the network. 
b. Time of day schedules shall be in a calendar style and shall be programmable for a minimum 

of one year in advance. Each standard day of the week and user-defined day types shall be 
able to be associated with a color so that when the schedule is viewed it is very easy, at-a-
glance, to determine the schedule for a particular day even from the yearly view. To change 
the schedule for a particular day, a user shall simply click on the day and then click on the day 
type. 

c. Each schedule will appear on the screen viewable as the entire year, monthly, week and day. 
A simple mouse click shall allow switching between views. It shall also be possible to scroll 
from one month to the next and view or alter any of the schedule times. 

d. Schedules will be assigned to specific controllers and stored in their local RAM memory.  
Any changes made at the workstation will be automatically updated to the corresponding 
schedule in the controller. 

13. Programmer's Environment 
a. The programmer's environment will include access to a superset of the same programming 

language supported in the controllers.  Here the programmer will be able to configure 
application software off-line (if desired) for custom program development, write global 
control programs, system reports, wide area networking data collection routines, and custom 
alarm management software. On the same screen as the program editor, the programming 
environment shall include dockable debug and watch bars for program debugging and viewing 



ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 BACNET BUILDING AUTOMATION SYSTEM 

 

 

23 0995 - 16 of 23

Fuller and D’Angelo, P.C.
Architects and Planners

 

updated values and point attributes during programming. In addition a wizard tool shall be 
available for loading programs from a library file in the program editor. 

14. Saving/Reloading 
a. The workstation software shall have an application to save and restore field controller 

memory files. This application shall not be limited to saving and reloading an entire controller 
- it must also be able to save/reload individual objects in the controller. This allows off-line 
debugging of control programs, for example, and then reloading of just the modified 
information. 

15. Data Logging 
a. The workstation software shall have the capability to easily configure groups of data points 

with trend logs and display the trend log data. A group of data points shall be created by drag-
and-drop method of the points into a folder.  The trend log data shall be displayed through a 
simply menu selection, or from a hot spot on a graphic display.  This data shall be able to be 
saved to file and/or printed. 

16. Audit Trail 
a. The workstation software shall automatically log and timestamp every operation that a user 

performs at a workstation, from logging on and off a workstation to changing a point value, 
modifying a program, enabling/disabling an object, viewing a graphic display, running a 
report, modifying a schedule, etc. 

17. Fault Tolerant File Server Operation 
a. The system shall provide the option to provide fault tolerant operation in the event of the loss 

of the CPU, disk drives, or other hardware required to maintain the operational integrity of the 
system.  Operational integrity includes all user interfaces, monitoring of alarm points and 
access points, and executing access control functions. 

b. The switchover mechanism provided shall be automatic.  Should the failure be caused by 
hardware, then the system shall immediately switch to the Backup computer.  Should the 
system failure be caused by software (instruction or data), the system shall not pass the faulted 
code to the Backup computer, otherwise the Backup shall fail in the same manner of the 
Primary computer. 

c. Switchover to the Backup computer shall be initiated and effective (complete) in a manner 
and time frame that precludes the loss of event data, and shall be transparent to the system 
users, except for an advisory alarm message indicating that the switchover has occurred. 

d. When the system fails-over from the Primary to the Backup computer, no alarm or other event 
shall be lost, and the Backup computer shall take control of all system functions. 

e. A single component failure in the system shall not cause the entire system to fail.  All system 
users shall be informed of any detectable component failure via an alarm event.  System users 
shall not be logged off as a result of a system failure or switchover. 

f. The Primary computer shall provide continual indication that the Backup computer is 
unavailable until such time that the fault has been purged. 

G. Web-based Operator Software 
1. Day-to-day operation of the system shall be accessible through a standard web browser interface, 

allowing technicians and operators to view any part of the system from anywhere on the network. 
Access to the system must be available from a dial-in connection over the Internet. 

2. Graphic Displays 
a. The browser-based interface must share the same graphical displays as the Administration and 

Programming Workstations, presenting dynamic data on site layouts, floor plans, and 
equipment graphics. The browser’s graphics shall  support commands to change setpoints, 
enable/disable equipment and start/stop equipment. 

b. Through the browser interface, operators must be able to navigate through the entire system, 
and change the value or status of any point in any controller. Changes are effective 
immediately to the controller, with a copy stored in the system database. 

3. Alarm Management 
a. Through the browser interface, a live alarm viewer identical to the alarm viewer on the 

Administration and Programming workstation shall be presented, if the user’s password 
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allows it. Users must be able to receive alarms, silence alarms, and acknowledge alarms 
through a browser. If desired, specific operator text must be able to be added to the alarm 
record before acknowledgement. 

4. Groups and Schedules 
a. Through the browser interface, operators must be able to view pre-defined groups of points, 

with their values updated automatically. 
b. Through the browser interface, operators must be able to change schedules - change start and 

stop times, and add new times to a schedule. 
5. User Accounts and Audit Trail 

a. The same user accounts shall be used for the browser interface and for the operator 
workstations. Operators must not be forced to memorize multiple passwords. 

b. All commands and user activity through the browser interface shall be recorded in the 
system’s activity log, which can be later searched and retrieved by user, date, or both. 

3.07 DDC SENSORS AND POINT HARDWARE 

A. Temperature Sensors 
1. All temperature devices shall use precision thermistors accurate to +/- 1 degree F over a range of -

30 to 230 degrees F.  Space temperature sensors shall be accurate to +/- .5 degrees F over a range of 
40 to 100 degrees F. 

2. Standard space sensors shall be available in an off white enclosure for mounting on a standard 
electrical box. 

3. Where manual overrides are required, the sensor housing shall feature both an optional sliding 
mechanism for adjusting the space temperature setpoint, as well as a push button for selecting after 
hours operation. 

4. Where a local display is specified, the sensor shall incorporate either an LED or LCD display for 
viewing the space temperature, setpoint and other operator selectable parameters.  Using built in 
buttons, operators shall be able to adjust setpoints directly from the sensor. 

5. Duct temperature sensors shall incorporate a thermistor bead embedded at the tip of a stainless steel 
tube.  Probe style duct sensors are useable in air handling applications where the coil or duct area is 
less than 14 square feet. 

6. Averaging sensors shall be employed in ducts which are larger than 14 square feet.  The averaging 
sensor tube must contain at least one thermistor for every 3 feet, with a minimum tube length of 12 
feet. 

7. Immersion sensors shall be employed for measurement of temperature in all chilled and hot water 
applications as well as refrigerant applications. Thermal wells shall be brass or stainless steel for 
non-corrosive fluids below 250 degrees F and 300 series stainless steel for all other applications. 

8. A pneumatic signal shall not be allowed for sensing temperature. 
B. Humidity Sensors 

1. Humidity devices shall be accurate to +/- 5% at full scale for space and +/- 3% for duct and outside 
air applications.  Suppliers shall be able to demonstrate that accuracy is NIST traceable. 

2. Provide a hand held field calibration tool that both reads the output of the sensor and contains a 
reference sensor for ongoing calibration. 

C. Pressure Sensors 
1. Air pressure measurements in the range of 0 to 10” water column will be accurate to +/- 1% using a 

solid-state sensing element.  Acceptable manufacturers include Modus Instruments and Mamac. 
2. Differential pressure measurements of liquids or gases shall be accurate to =/- 0.5% of range.  The 

housing shall be Nema 4 rated. 
D. Current and KW Sensors 

1. Current status switches shall be used to monitor fans, pumps, motors and electrical loads.  Current 
switches shall be available in solid and split core models, and offer either a digital or an analog 
signal to the automation system.  Acceptable manufacturer is Veris or approved equal. 

2. Measurement of three phase power shall be accomplished with a kW/kWH transducer.  This device 
shall utilize direct current transformer inputs to calculate the instantaneous value (kW) and a pulsed 
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output proportional to the energy usage (kWH).  Provide Veris Model 6000 Power Transducer or 
approved equal. 

E. Flow Sensors 
1. Provide an insertion vortex flowmeter for measurement of liquid, gas or steam flows in pipe sizes 

above 3 inches. 
2. Install the flow meter on an isolation valve to permit removal without process shutdown. 
3. Sensors shall be manufactured by EMCO or approved equal. 

F. Control Valves 
1. Provide automatic control valves suitable for the specified controlled media (steam, water or 

glycol).  Provide valves which mate and match the material of the connected piping.  Equip control 
valves with the actuators of required input power type and control signal type to accurately position 
the flow control element and provide sufficient force to achieve required leakage specification. 

2. Control valves shall meet the heating and cooling loads specified, and close off against the 
differential pressure conditions within the application.  Valves should be sized to operate accurately 
and with stability from 10 to 100% of the maximum design flow. 

3. Trim material shall be stainless steel for steam and high differential pressure applications. 
4. Electric actuation should be provided on all terminal unit reheat applications. 

G. Dampers 
1. Automatic dampers, furnished by the Building Automation Contractor shall be single or multiple 

blade as required.  Dampers are to be installed by the HVAC Contractor under the supervision of 
the BAS Contractor.  All blank-off plates and conversions necessary to install smaller than duct 
size dampers are the responsibility of the Sheet Metal Contractor. 

2. Damper frames are to be constructed of 13 gauge galvanized sheet steel mechanically joined with 
linkage concealed in the side channel to eliminate noise as friction.  Compressible spring stainless 
steel side seals, and acetal or bronze bearings shall also be provided. 

3. Damper blade width shall not exceed eight inches.  Seals and 3/8 inch square steel zinc plated pins 
are required.  Blade rotation is to be parallel or opposed as shown on the schedules. 

4. For high performance applications, control dampers will meet or exceed the UL Class I leakage 
rating. 

5. Control and smoke dampers shall be Ruskin, or approved equal. 
6. Provide opposed blade dampers for modulating applications and parallel blade for two position 

control. 
H. Damper Actuators 

1. Damper actuators shall be electronic, and shall be direct coupled over the shaft, without the need 
for connecting linkage.  The actuator shall have electronic overload circuitry to prevent damage.  
For power-failure/safety applications, an internal mechanical, spring return mechanism shall be 
built into the actuator housing.  Non-spring return actuators shall have an external manual gear 
release to allow positioning of the damper when the actuator is not powered. 

I. Smoke Detectors 
1. Air duct smoke detectors shall be by Air Products & Controls or approved equal.  The detectors 

shall operate at air velocities from 300 feet per minute to 4000 feet per minute. 
2. The smoke detector shall utilize a photoelectric detector head. 
3. The housing shall permit mechanical installation without removal of the detector cover. 
4. The detectors shall be listed by Underwrites Laboratories and meet the requirements of UL 268A. 

J. Airflow Measuring Stations 
1. Provide a thermal anemometer using instrument grade self heated thermistor sensors with 

thermistor temperature sensors. 
2. The flow station shall operate over a range of 0 to 5,000 feet/min with an accuracy of +/- 2% over 

500 feet/min and +/- 10 ft/min for reading less than 500 feet/min. 
3. The output signal shall be linear with field selectable ranges including 0-5 VDC, 0-10VDC and 4-

20 mA. 
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PART 4 - EXECUTION 

4.01 CONTRACTOR RESPONSIBILITIES 

A. General 
1. Installation of the building automation system shall be performed by the Contractor or a 

subcontractor.  However, all installation shall be under the personal supervision of the Contractor.  
The Contractor shall certify all work as proper and complete.  Under no circumstances shall the 
design, scheduling, coordination, programming, training, and warranty requirements for the project 
be delegated to a subcontractor. 

B. Demolition 
1. Remove controls which do not remain as part of the building automation system, all associated 

abandoned wiring and conduit, and all associated pneumatic tubing.  The Owner will inform the 
Contractor of any equipment which is to be removed that will remain the property of the Owner.  
All other equipment which is removed will be disposed of by the Contractor. 

C. Access to Site 
1. Unless notified otherwise, entrance to building is restricted.  No one will be permitted to enter the 

building unless their names have been cleared with the Owner or the Owner’s Representative. 
D. Code Compliance 

1. All wiring shall be installed in accordance with all applicable electrical codes and will comply with 
equipment manufacturer's recommendations.  Should any discrepancy be found between wiring 
specifications in Division 17 and Division 16, wiring requirements of Division 17 will prevail for 
work specified in Division 17. 

E. Cleanup 
1. At the completion of the work, all equipment pertinent to this contract shall be checked and 

thoroughly cleaned, and all other areas shall be cleaned around equipment provided under this 
contract. 

4.02 WIRING, CONDUIT, AND CABLE 

A. All wire will be copper and meet the minimum wire size and insulation class listed below: 
  

WIRE CLASS WIRE SIZE  ISOLATION CLASS 
POWER 12 GAUGE 600 VOLT 
CLASS ONE 14 GAUGE STD. 600 VOLT 
CLASS TWO 18 GAUGE STD. 300 VOLT 
CLASS THREE 18 GAUGE STD. 300 VOLT 
COMMUNICATIONS PER MFR. PER MFR. 

 

A. Power and Class One wiring may be run in the same conduit.  Class Two and Three wiring and 
communications wiring may be run in the same conduit. 

B. Where different wiring classes terminate within the same enclosure, maintain clearances and install 
barriers per the National Electric Code. 

C. Where wiring is required to be installed in conduit, EMT shall be used.  Conduit shall be minimum 1/2 
inch galvanized EMT.  Set screw fittings are acceptable for dry interior locations.  Watertight 
compression fittings shall be used for exterior locations and interior locations subject to moisture.  
Provide conduit sealoff fitting where exterior conduits enter the building or between areas of high 
temperature/moisture differential. 

D. Flexible metallic conduit (max. 3 feet) shall be used for connections to motors, actuators, controllers, and 
sensors mounted on vibration producing equipment.  Liquid-tight flexible conduit shall be use in exterior 
locations and interior locations subject to moisture. 

E. Junction boxes shall be provided at all cable splices, equipment termination, and transitions from EMT to 
flexible conduit.  Interior dry location J-boxes shall be galvanized pressed steel, nominal four-inch square 
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with blank cover.  Exterior and damp location JH-boxes shall be cast alloy FS boxes with threaded hubs 
and gasketed covers. 

F. Where the space above the ceiling is a supply or return air plenum, the wiring shall be plenum rated.  
Teflon wiring can be run without conduit above suspended ceilings.  EXCEPTION:  Any wire run in 
suspended ceilings that is used to control outside air dampers or to connect the system to the fire 
management system shall be in conduit. 

G. Fiber optic cable shall include the following sizes; 50/125, 62.5/125 or 100/140. 
H. Only glass fiber is acceptable, no plastic. 
I. Fiber optic cable shall only be installed and terminated by an experienced contractor.  The BAS 

contractor shall submit to the Engineer the name of the intended contractor of the fiber optic cable with 
his submittal documents. 

4.03 HARDWARE INSTALLATION 

A. Installation Practices for Wiring 
1. All controllers are to be mounted vertically and per the manufacturer’s installation documentation . 
2. The 120VAC power wiring to each Ethernet or Remote Site controller shall be a dedicated run, 

with a separate breaker.  Each run will include a separate hot, neutral and ground wire.  The ground 
wire will terminate at the breaker panel ground.  This circuit will not feed any other circuit or 
device. 

3. A true earth ground must be available in the building.  Do not use a corroded or galvanized pipe, or 
structural steel. 

4. Wires are to be attached to the building proper at regular intervals such that wiring does not droop.  
Wires are not to be affixed to or supported by pipes, conduit, etc. 

5. Conduit in finished areas, will be concealed in ceiling cavity spaces, plenums, furred spaces and 
wall construction.  Exception; metallic surface raceway may be used in finished areas on masonry 
walls.  All surface raceway in finished areas must be color matched to the existing finish within the 
limitations of standard manufactured colors. 

6. Conduit, in non-finished areas where possible, will be concealed in ceiling cavity spaces, plenums, 
furred spaces, and wall construction.  Exposed conduit will run parallel to or at right angles to the 
building structure. 

7. Wires are to be kept a minimum of three (3) inches from hot water, steam, or condensate piping. 
8. Where sensor wires leave the conduit system, they are to be protected by a plastic insert. 
9. Wire will not be allowed to run across telephone equipment areas. 

B. Installation Practices for Field Devices 
1. Well-mounted sensors will include thermal conducting compound within the well to insure good 

heat transfer to the sensor. 
2. Actuators will be firmly mounted to give positive movement and linkage will be adjusted to give 

smooth continuous movement throughout 100 percent of the stroke. 
3. Relay outputs will include transient suppression across all coils.  Suppression devices shall limit 

transients to 150% of the rated coil voltage. 
4. Water line mounted sensors shall be removable without shutting down the system in which they are 

installed. 
5. For duct static pressure sensors, the high pressure port shall be connected to a metal static pressure 

probe inserted into the duct pointing upstream. The low pressure port shall be left open to the 
plenum area at the point that the high pressure port is tapped into the ductwork. 

6. For building static pressure sensors, the high pressure port shall be inserted into the space via a 
metal tube.  Pipe the low pressure port to the outside of the building. 

C. Enclosures 
1. For all I/O requiring field interface devices, these devices where practical will be mounted in a field 

interface panel (FIP).  The Contractor shall provide an enclosure which protects the device(s) from 
dust, moisture, conceals integral wiring and moving parts. 

2. FIPs shall contain power supplies for sensors, interface relays and contactors, and safety circuits. 
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3. The FIP enclosure shall be of steel construction with baked enamel finish, NEMA 1 rated with a 
hinged door and keyed lock.  The enclosure will be sized for twenty percent spare mounting space.  
All locks will be keyed identically. 

4. All wiring to and from the FIP will be to screw type terminals.  Analog or communications wiring 
may use the FIP as a raceway without terminating.  The use of wire nuts within the FIP is 
prohibited. 

5. All outside mounted enclosures shall meet the NEMA-4 rating. 
6. The wiring within all enclosures shall be run in plastic track.  Wiring within controllers shall be 

wrapped and secured. 
D. Identification 

1. Identify all control wires with labeling tape or sleeves using either words, letters, or numbers that 
can be exactly cross-referenced with as-built drawings. 

2. All field enclosures, other than controllers, shall be identified with a bakelite nameplate.  The 
lettering shall be in white against a black or blue background. 

3. Junction box covers will be marked to indicate that they are a part of the BAS system. 
4. All I/O field devices (except space sensors) that are not mounted within FIP's shall be identified 

with name plates. 
5. All I/O field devices inside FIP's shall be labeled. 

4.04 EXISTING CONTROLS. 

A. Existing controls which are to be reused must each be tested and calibrated for proper operation. Existing 
controls which are to be reused and are found to be defective requiring replacement, will be noted to the 
Owner.  The Owner will be responsible for all material and labor costs associated with their repair. 

4.05 CONTROL SYSTEM SWITCH-OVER 

A. Demolition of the existing control system will occur after the new temperature control system is in place 
including new sensors and new field interface devices. 

B. Switch-over from the existing control system to the new system will be fully coordinated with the 
Owner.  A representative of the Owner will be on site during switch-over. 

C. The Contractor shall minimize control system downtime during switch-over.  Sufficient installation 
mechanics will be on site so that the entire switch-over can be accomplished in a reasonable time frame. 

4.06 LOCATION 

A. The location of sensors is per mechanical and architectural drawings. 
B. Space humidity or temperature sensors will be mounted away from machinery generating heat, direct 

light and diffuser air streams. 
C. Outdoor air sensors will be mounted on the north building face directly in the outside air.  Install these 

sensors such that the effects of heat radiated from the building or sunlight is minimized. 
D. Field enclosures shall be located immediately adjacent to the controller panel(s) to which it is being 

interfaced. 
PART 5 - SOFTWARE INSTALLATION 

5.01 GENERAL. 

A. The Contractor shall provide all labor necessary to install, initialize, start-up and debug all system 
software as described in this section.  This includes any operating system software or other third party 
software necessary for successful operation of the system. 

5.02 DATABASE CONFIGURATION. 

A. The Contractor will provide all labor to configure those portions of the database that are required by the 
points list and sequence of operation. 

5.03 COLOR GRAPHIC DISPLAYS. 

A. Unless otherwise directed by the owner, the Contractor will provide color graphic displays as depicted in 
the mechanical drawings for each system and floor plan.  For each system or floor plan, the display shall 
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contain the associated points identified in the point list and allow for setpoint changes as required by the 
owner. 

5.04 REPORTS. 

A. The Contractor will configure a minimum of 6 reports for the owner as listed below: 
1. Central Plant Status Report 
2. Air Handler Status Report 
3. Energy Consumption Report 
4. Space Temperature Report 
5. Specialty Equipment Status Report 

5.05 DOCUMENTATION 

A. As built software documentation will include the following: 
1. Descriptive point lists 
2. Application program listing 
3. Application programs with comments. 
4. Printouts of all reports. 
5. Alarm list. 
6. Printouts of all graphics 

5.06 COMMISSIONING AND SYSTEM STARTUP 

A. Point to Point Checkout. 
1. Each I/O device (both field mounted as well as those located in FIPs) shall be inspected and 

verified for proper installation and functionality.  A checkout sheet itemizing each device shall be 
filled out, dated and approved by the Project Manager for submission to the owner or owner’s 
representative. 

B. Controller and Workstation Checkout. 
1. A field checkout of all controllers and front end equipment (computers, printers, modems, etc.) 

shall be conducted to verify proper operation of both hardware and software.  A checkout sheet 
itemizing each device and a description of the associated tests shall be prepared and submitted to 
the owner or owner’s representative by the completion of the project. 

5.07 SYSTEM ACCEPTANCE TESTING 

A. All application software will be verified and compared against the sequences of operation.  Control loops 
will be exercised by inducing a setpoint shift of at least 10% and observing whether the system 
successfully returns the process variable to setpoint.  Record all test results and attach to the Test Results 
Sheet. 

B. Test each alarm in the system and validate that the system generates the appropriate alarm message, that 
the message appears at all prescribed destinations (workstations or printers), and that any other related 
actions occur as defined (i.e. graphic panels are invoked, reports are generated, etc.).  Submit a Test 
Results Sheet to the owner. 

C. Perform an operational test of each unique graphic display and report to verify that the item exists, that 
the appearance and content are correct, and that any special features work as intended.  Submit a Test 
Results Sheet to the owner. 

D. Perform an operational test of each third party interface that has been included as part of the automation 
system.  Verify that all points are properly polled, that alarms have been configured, and that any 
associated graphics and reports have been completed.  If the interface involves a file transfer over 
Ethernet, test any logic that controls the transmission of the file, and verify the content of the specified 
information. 

5.08 SEQUENCES OF OPERATION 

A. Boiler Control 
B. Single Zone Air Handlers 
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C. Fan Coil Control 
END OF SECTION 
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SECTION 23 2113 

HYDRONIC PIPING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Hydronic system requirements. 
B. Heating water piping, above grade. 
C. Equipment drains and overflows. 
D. Pipe hangers and supports. 
E. Unions, flanges, mechanical couplings, and dielectric connections. 
F. Valves: 

1. Ball valves. 
2. Butterfly valves. 
3. Pressure independent temperature control valves and balancing valves. 

G. Flow controls. 
1.02 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 
B. Section 09 9123 - Interior Painting. 
C. Section 23 0516 - Expansion Fittings and Loops for HVAC Piping. 
D. Section 23 0523 - General-Duty Valves for HVAC Piping. 
E. Section 23 0553 - Identification for HVAC Piping and Equipment. 
F. Section 23 0719 - HVAC Piping Insulation. 
G. Section 23 2114 - Hydronic Specialties. 
H. Section 25 3516 - Integrated Automation Sensors and Transmitters:  Pipe-mounted product furnishing. 
I. Section 25 3519 - Integrated Automation Control Valves:  Product furnishing. 
J. Section 26 0583 - Wiring Connections:  Electrical characteristics and wiring connections. 

1.03 REFERENCE STANDARDS 

A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 
Qualifications; 2015. 

B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2011. 
C. ASME B16.15 - Cast Copper Alloy Threaded Fittings Classes 125 and 250; 2013. 
D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012. 
E. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013. 
F. ASME B16.34 - Valves - Flanged, Threaded and Welding End; 2013. 
G. ASME B31.9 - Building Services Piping; 2014. 
H. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded 

and Seamless; 2012. 
I. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy 

Steel for Moderate and High Temperature Service; 2015. 
J. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014). 
K. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014. 
L. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2013. 
M. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992 (Reapproved 

2008). 
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N. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for Use in 
Piping Applications; 2007 (Reapproved 2013). 

O. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011-AMD 1. 
P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and 

Installation; 2009. 
1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX. 
C. Product Data: 

1. Include data on pipe materials, pipe fittings, valves, and accessories. 
2. Provide manufacturers catalog information. 

D. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining procedures. 
1.05 QUALITY ASSURANCE 

A. Welder Qualifications:  Certify in accordance with ASME BPVC-IX. 
1. Provide certificate of compliance from authority having jurisdiction, indicating approval of 

welders. 
1.06 DELIVERY, STORAGE, AND HANDLING 

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
B. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the 

work, and isolating parts of completed system. 
PART 2  PRODUCTS 

2.01 HYDRONIC SYSTEM REQUIREMENTS 

A. Comply with ASME B31.9 and applicable federal, state, and local regulations. 
B. Piping:  Provide piping, fittings, hangers, and supports as required, as indicated, and as follows: 

1. Where more than one piping system material is specified, provide joining fittings that are 
compatible with piping materials and ensure that the integrity of the system is not jeopardized.  

2. Use non-conducting dielectric connections whenever jointing dissimilar metals. 
3. Grooved mechanical joints may be used in accessible locations only. 

a. Accessible locations include those exposed on interior of building, in pipe chases, and in 
mechanical rooms, aboveground outdoors, and as approved by Engineer. 

b. Use rigid joints unless otherwise indicated. 
4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless indicated 

otherwise. 
C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings to allow 

disconnection of components for servicing; do not use direct welded, soldered, or threaded connections. 
D. Valves:  Provide valves where indicated: 

1. Provide drain valves where indicated, and if not indicated, provide at least at main shut-off, low 
points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate valves with cap; pipe 
to nearest floor drain. 

2. For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves. 
3. For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly valves. 

2.02 HEATING WATER PIPING, ABOVE GRADE 

A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black, using one of the following joint types: 
1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1/D1.1M 

welded. 
2. Threaded Joints:  ASME B16.3, malleable iron fittings. 

B. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn, using one of the following joint types: 
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper fittings. 
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a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver. 
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy. 

2. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube. 
2.03 EQUIPMENT DRAINS AND OVERFLOWS 

A. Steel Pipe:  ASTM A53/A53M, Schedule 40 galvanized; using one of the following joint types: 
1. Threaded Joints:  Galvanized cast iron, or ASME B16.3 malleable iron fittings. 
2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical couplings. 

B. PVC Pipe:  ASTM D1785, Schedule 40, or ASTM D2241, SDR 21 or 26. 
1. Fittings:  ASTM D2466 or D2467, PVC. 
2. Joints:  Solvent welded in accordance with ASTM D2855. 

2.04 PIPE HANGERS AND SUPPORTS 

A. Provide hangers and supports that comply with MSS SP-58. 
1. If type of hanger or support for a particular situation is not indicated, select appropriate type using 

MSS SP-58 recommendations. 
2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring. 
3. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis. 

2.05 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS 

A. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing segments with 
continuous key to engage pipe groove, circular C-profile gasket, and bolts to secure and compress gasket. 
1. Dimensions and Testing:  In accordance with AWWA C606. 
2. Mechanical Couplings: Comply with ASTM F1476. 
3. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel. 

2.06 BALL VALVES 

A. Manufacturers: 
1. Apollo Valves:  www.apollovalves.com/#sle. 
2. Viega LLC:  www.viega.us/#sle. 
3. or approved equal.. 

B. Up To and Including 2 Inches: 
1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever handle 

with balancing stops, solder ends with union. 
2.07 BUTTERFLY VALVES 

A. Manufacturers: 
1. Apollo Valves:  www.apollovalves.com/#sle. 
2. or approved equal.. 

B. Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer, lug, or grooved ends, extended 
neck. 

C. Disc:  Construct of chrome plated ductile iron or stainless steel. 
D. Stem:  Stainless steel with stem offset from the centerline to provide full 360-degree circumferential 

setting. 
E. Operator:  10 position lever handle. 

2.08 PRESSURE INDEPENDENT TEMPERATURE CONTROL VALVES AND BALANCING VALVES 

A. Manufacturers: 
1. Danfoss; AB-QM Valve:  www.danfoss.com/#sle. 
2. Schneider Electric:  www.schneider-electric.us/#sle. 
3. or approved equal. 

B. Control Valves:  Factory-fabricated pressure independent with internal differential pressure regulator 
(DPRV), which automatically adjusts to normal changes in system pressure and provides 100 percent 
control valve authority at all positions of the valve. 
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1. Provide control valve to incorporate control, balancing, and flow limiting.  Hydronic system 
pressure independent control valve bodies to comply with ASME B16.34 or ASME B16.15 
pressure and temperature class ratings based on the design operating temperature and 150 percent 
of the system design operating pressure and have the following characteristics: 
a. 2 NPS and Smaller:  Class 150 bronze or brass body with union connections, stainless steel 

trim, stainless steel rising stem, stainless steel disc or ball, and screwed ends with backseating 
capacity repackable under pressure. 

b. 2-1/2 NPS and Larger:  Class 125 iron or ductile iron body, stainless steel trim, stainless steel 
rising stem, stainless steel disc or ball, flanged ends with backseating capacity repackable 
under pressure. 

c. Sizing:  Line-size. 
C. Electronic Actuators:  Direct-mounted, self-calibrating type designed for minimum 60,000 full-stroke 

cycles at rated force. 
D. Provide actuator with visible position indication.  Fail positions on power failure to include in-place, 

open or closed as indicated in the controls specifications. 
2.09 FLOW CONTROLS 

A. Manufacturers: 
1. Bell & Gossett, a brand of Xylem, Inc:  www.bellgossett.com/#sle. 
2. ITT Bell & Gossett:  www.bellgossett.com/#sle. 
3. or approved equal.. 

B. Construction:  Class 125, Brass or bronze body with union on inlet and outlet, temperature and pressure 
test plug on inlet and outlet, blowdown/backflush drain. 

C. Calibration:  Control flow within 10 percent of selected rating, over operating pressure range of 10 times 
minimum pressure required for control, minimum pressure 2 psi. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 
B. Prepare pipe for grooved mechanical joints as required by coupling manufacturer. 
C. Remove scale and dirt on inside and outside before assembly. 
D. Prepare piping connections to equipment using jointing system specified. 
E. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or caps. 
F. After completion, fill, clean, and treat systems.  See Section 23 2500 for additional requirements. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
B. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855. 
C. Route piping in orderly manner, parallel to building structure, and maintain gradient. 
D. Install piping to conserve building space and to avoid interference with use of space. 
E. Group piping whenever practical at common elevations. 
F. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and 

methods specified. 
G. Slope piping and arrange to drain at low points. 
H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.  See Section 23 0516. 
I. Pipe Hangers and Supports: 

1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58. 
2. Install hangers to provide minimum 1/2-inch space between finished covering and adjacent work. 
3. Place hangers within 12 inches of each horizontal elbow. 
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4. Use hangers with 1-1/2 inches minimum vertical adjustment.  Design hangers for pipe movement 
without disengagement of supported pipe. 

5. Support vertical piping at every other floor.  Support riser piping independently of connected 
horizontal piping. 

6. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze 
hangers. 

J. Provide clearance in hangers and from structure and other equipment for installation of insulation and 
access to valves and fittings.  See Section 23 0719. 

K. Provide access where valves and fittings are not exposed.  Coordinate size and location of access doors 
with Section 08 3100. 

L. Install valves with stems upright or horizontal, not inverted. 
3.03 SCHEDULES 

A. Hanger Spacing for Copper Tubing. 
1. 1/2 Inch and 3/4 inch:  Maximum span, 5 feet; minimum rod size, 1/4 inch. 
2. 1 Inch:  Maximum span, 6 feet; minimum rod size, 1/4 inch. 

B. Hanger Spacing for Steel Piping. 
1. 1/2 Inch, 3/4 Inch, and 1 Inch:  Maximum span, 7 feet; minimum rod size, 1/4 inch. 
2. 1-1/4 Inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 
3. 1-1/2 Inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch. 

C. Hanger Spacing for Plastic Piping. 
1. 1/2 Inch:  Maximum span, 42 inches; minimum rod size, 1/4 inch. 
2. 3/4 Inch:  Maximum span, 45 inches; minimum rod size, 1/4 inch. 
3. 1 Inch:  Maximum span, 51 inches; minimum rod size, 1/4 inch. 
4. 2 Inches:  Maximum span, 69 inches; minimum rod size, 3/8 inch. 
5. 3 Inches:  Maximum span, 7 feet; minimum rod size, 3/8 inch. 

END OF SECTION 
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SECTION 23 2114 

HYDRONIC SPECIALTIES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Air vents. 
B. Strainers. 
C. Balancing valves. 
D. Automatic flow control valves. 
E. Flow meters. 

1.02 RELATED REQUIREMENTS 

A. Section 23 2113 - Hydronic Piping. 
1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide product data for manufactured products and assemblies required for this project.  

Include component sizes, rough-in requirements, service sizes, and finishes.  Include product description 
and model. 

PART 2  PRODUCTS 

2.01 AIR VENTS 

A. Manufacturers: 
1. Armstrong International, Inc:  www.armstronginternational.com/#sle. 
2. Bell & Gossett, a brand of Xylem, Inc:  www.bellgossett.com/#sle. 
3. Nexus Valve, Inc:  www.nexusvalve.com/#sle. 
4. Taco, Inc:  www.taco-hvac.com/#sle. 
5. or approved equal.. 

B. Manual Air Vent:  Short vertical sections of 2-inch diameter pipe to form air chamber, with 1/8 inch 
brass needle valve at top of chamber. 

C. Float Air Vent: 
1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel valve 

and valve seat; suitable for system operating temperature and pressure; with isolating valve. 
D. Maximum Fluid Pressure:  150 psi. 
E. Maximum Fluid Temperature:  250 degrees F. 

2.02 STRAINERS 

A. Manufacturers: 
1. Armstrong International, Inc:  www.armstronginternational.com/#sle. 
2. Nexus Valve, Inc:  www.nexusvalve.com/#sle. 
3. or approved equal.. 

B. Size 2 inch and Under: 
1. Provide threaded, grooved, or sweat brass or iron body for up to 175 psi working pressure, Y-

pattern strainer with 1/32 inch stainless steel perforated screen. 
C. Install horizontally or vertically with strainer cleanout cap facing down. 

2.03 BALANCING VALVES 

A. Manufacturers: 
1. Bell & Gossett, a brand of Xylem, Inc:  www.bellgossett.com/#sle. 
2. Bell & Gossett, a brand of Xylem, Inc:  www.bellgossett.com/#sle. 
3. or approved equal.. 
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B. Size 2 inch and Smaller: 
1. Provide ball or globe style with flow balancing, flow measurement, and shut-off capabilities, 

memory stops, minimum of two metering ports and NPT threaded or soldered connections. 
2.04 AUTOMATIC FLOW CONTROL VALVES 

A. Manufacturers: 
1. Bell & Gossett, a brand of Xylem, Inc:  www.bellgossett.com/#sle. 
2. Bell & Gossett, a brand of Xylem, Inc:  www.bellgossett.com/#sle. 
3. or approved equal.. 

B. Construction: 
1. Brass, bronze, or iron body with union on inlet and outlet, temperature and pressure test plug on 

inlet and outlet with blowdown/backflush drain. 
2. Built-in lug-type outlet butterfly valve with 2-position handle. 

C. Calibration:  Control flow within 10 percent of selected rating, over operating pressure range of 10 times 
minimum pressure required for control, minimum pressure 2 psi. 

D. Control Mechanism:  Provide stainless steel or nickel-plated, brass piston or regulator cup, operating 
against stainless steel helical or wave formed spring or elastomeric diaphragm and polyphenylsulfone 
orifice plate. 

2.05 FLOW METERS 

A. Manufacturers: 
1. Dwyer Instruments, Inc:  www.dwyer-inst.com/#sle. 
2. EMCO Flow Systems:  www.emcoflow.com/#sle. 
3. or approved equal. 

B. Orifice principle by-pass circuit with direct reading gauge, soldered or flanged piping connections for 
125 psi working pressure, with shut off valves, and drain and vent connections. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install specialties in accordance with manufacturer's instructions. 
END OF SECTION 
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SECTION 23 2300 

REFRIGERANT PIPING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Piping. 
B. Refrigerant. 
C. Moisture and liquid indicators. 
D. Valves. 
E. Strainers. 
F. Filter-driers. 
G. Solenoid valves. 
H. Expansion valves. 
I. Flexible connections. 

1.02 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 
B. Section 23 0719 - HVAC Piping Insulation. 
C. Section 23 0993 - Sequence of Operations for HVAC Controls. 

1.03 REFERENCE STANDARDS 

A. AHRI 495 - Performance Rating of Refrigerant Liquid Receivers; 2005. 
B. AHRI 710 - Performance Rating of Liquid-Line Driers; 2009. 
C. AHRI 750 - Standard for Thermostatic Refrigerant Expansion Valves; 2007. 
D. AHRI 760 - Standard for Performance Rating of Solenoid Valves for Use With Volatile Refrigerants; 

2007. 
E. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2013. 
F. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2013. 
G. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 

Qualifications; 2015. 
H. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013. 
I. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2013. 
J. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2013. 
K. ASME B31.9 - Building Services Piping; 2014. 
L. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014. 
M. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2013. 
N. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration 

Field Service; 2013. 
O. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011-AMD 1. 
P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and 

Installation; 2009. 
Q. UL 429 - Electrically Operated Valves; Current Edition, Including All Revisions. 

1.04 SYSTEM DESCRIPTION 

A. Where more than one piping system material is specified ensure system components are compatible and 
joined to ensure the integrity of the system is not jeopardized.  Provide necessary joining fittings.  Ensure 
flanges, union, and couplings for servicing are consistently provided. 
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B. Provide pipe hangers and supports in accordance with 1 unless indicated otherwise. 
C. Liquid Indicators: 

1. Use line size liquid indicators in main liquid line leaving condenser. 
2. If receiver is provided, install in liquid line leaving receiver. 
3. Use line size on leaving side of liquid solenoid valves. 

D. Valves: 
1. Use service valves on suction and discharge of compressors. 

E. Refrigerant Charging (Packed Angle) Valve:  Use in liquid line between receiver shut-off valve and 
expansion valve. 

F. Strainers: 
1. Use line size strainer upstream of each automatic valve. 

G. Filter-Driers: 
1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic expansion valves, 

solenoid valves, and moisture indicators. 
2. Use a filter-drier on suction line just ahead of compressor. 
3. Use sealed filter-driers in lines smaller than 1/2 inch outside diameter. 
4. Use sealed filter-driers in low temperature systems. 

H. Solenoid Valves: 
1. Use in liquid line of single or multiple evaporator systems. 

I. Flexible Connectors:  Utilize at or near compressors where piping configuration does not absorb 
vibration. 

1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide general assembly of specialties, including manufacturers catalogue information.  

Provide manufacturers catalog data including load capacity. 
C. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions, and 

sizes. 
D. Test Reports:  Indicate results of leak test, acid test. 
E. Submit welders certification of compliance with ASME BPVC-IX. 

PART 2  PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. Filter-Driers: 
1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic expansion valves, 

solenoid valves, and moisture indicators. 
2.02 REGULATORY REQUIREMENTS 

A. Comply with ASME B31.9 for installation of piping system. 
2.03 PIPING 

A. Copper Tube:  ASTM B280, H58 hard drawn or O60 soft annealed. 
1. Fittings:  ASME B16.22 wrought copper. 
2. Joints:  Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy. 

B. Copper Tube to 7/8-inch OD:  ASTM B88 (ASTM B88M), Type K (A), annealed. 
1. Fittings:  ASME B16.26 cast copper. 
2. Joints:  Flared. 

C. Pipe Supports and Anchors: 
1. Provide hangers and supports that comply with MSS SP-58. 

a. If type of hanger or support for a particular situation is not indicated, select appropriate type 
using MSS SP-58 recommendations. 

2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron adjustable swivel, split ring. 



ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 REFRIGERANT PIPING 

 

 Fuller and D'Angelo, P.C. 
Architects and Planners 

23 2300 - 3 of 4 
 

3. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook. 
4. Vertical Support:  Steel riser clamp. 
5. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

2.04 REFRIGERANT 

A. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global warming 
potential (GWP) of less than 50. 

2.05 MOISTURE AND LIQUID INDICATORS 

A. Indicators:  Single port type, UL listed, with copper or brass body, flared or soldered ends, sight glass, 
color coded paper moisture indicator with removable element cartridge and plastic cap; for maximum 
temperature of 200 degrees F and maximum working pressure of 500 psi. 

2.06 VALVES 

A. Diaphragm Packless Valves: 
1. UL listed, globe or angle pattern, forged brass body and bonnet, phosphor bronze and stainless steel 

diaphragms, rising stem and handwheel, stainless steel spring, nylon seat disc, soldered or flared 
ends, with positive backseating; for maximum working pressure of 500 psi and maximum 
temperature of 275 degrees F. 

B. Ball Valves: 
1. Two piece bolted forged brass body with teflon ball seals and copper tube extensions, brass bonnet 

and seal cap, chrome plated ball, stem with neoprene ring stem seals; for maximum working 
pressure of 500 psi and maximum temperature of 300 degrees F. 

C. Service Valves: 
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball check valve, 

flared or soldered ends, for maximum pressure of 500 psi. 
2.07 STRAINERS 

A. Straight Line or Angle Line Type: 
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of stainless steel 

wire or monel reinforced with brass; for maximum working pressure of 430 psi. 
2.08 FILTER-DRIERS 

A. Construction:  UL listed. 
1. Sealed Type:  Copper shell. 
2. Connections:  As specified for applicable pipe type. 

2.09 SOLENOID VALVES 

A. Valve:  AHRI 760 I-P, pilot operated, copper, brass or steel body and internal parts, synthetic seat, 
stainless steel stem and plunger assembly (permitting manual operation in case of coil failure), integral 
strainer, with flared, soldered, or threaded ends; for maximum working pressure of 500 psi. 

B. Coil Assembly:  UL 429, UL listed, replaceable with molded electromagnetic coil, moisture and fungus 
proof, with surge protector and color coded lead wires, integral junction box with pilot light. 

2.10 EXPANSION VALVES 

A. Angle or Straight Through Type:  AHRI 750; design suitable for refrigerant, brass body, internal or 
external equalizer, bleed hole, adjustable superheat setting, replaceable inlet strainer, with nonreplaceable 
capillary tube and remote sensing bulb and remote bulb well. 

B. Selection:  Evaluate refrigerant pressure drop through system to determine available pressure drop across 
valve.  Select valve for maximum load at design operating pressure and minimum 10 degrees F 
superheat.  Select to avoid being undersized at full load and excessively oversized at part load. 

2.11 ELECTRONIC EXPANSION VALVES 

A. Valve: 
1. Brass body with flared or soldered connection, needle valve with floating needle and machined 

seat, stepper motor drive. 
B. Evaporation Control System: 
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1. Electronic microprocessor based unit in enclosed case, proportional integral control with adaptive 
superheat, maximum operating pressure function, preselection allowance for electrical defrost and 
hot gas bypass. 

C. Refrigeration System Control:  Electronic microprocessor based unit in enclosed case, with proportional 
integral control of valve, on/off thermostat, air temperature alarm (high and low), solenoid valve control, 
liquid injection adaptive superheat control, maximum operating pressure function, night setback 
thermostat, timer for defrost control. 

2.12 FLEXIBLE CONNECTORS 

A. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, minimum 9 inches 
long with copper tube ends; for maximum working pressure of 500 psi. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 
B. Remove scale and dirt on inside and outside before assembly. 
C. Prepare piping connections to equipment with flanges or unions. 

3.02 INSTALLATION 

A. Install refrigeration specialties in accordance with manufacturer's instructions. 
B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain gradient. 
C. Install piping to conserve building space and avoid interference with use of space. 
D. Group piping whenever practical at common elevations and locations.  Slope piping one percent in 

direction of oil return. 
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment. 
F. Pipe Hangers and Supports: 

1. Install in accordance with ASME B31.5. 
2. Support horizontal piping as indicated. 
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work. 
4. Place hangers within 12 inches of each horizontal elbow. 

G. Arrange piping to return oil to compressor.  Provide traps and loops in piping, and provide double risers 
as required.  Slope horizontal piping 0.40 percent in direction of flow. 

H. Provide clearance for installation of insulation and access to valves and fittings. 
I. Insulate piping and equipment. 
J. Follow ASHRAE Std 15 procedures for charging and purging of systems and for disposal of refrigerant. 

3.03 FIELD QUALITY CONTROL 

A. Test refrigeration system in accordance with ASME B31.5. 
3.04 SCHEDULES 

A. Hanger Spacing for Copper Tubing. 
1. 1/2 inch, 5/8 inch, and 7/8 inch OD:  Maximum span, 5 feet; minimum rod size, 1/4 inch. 
2. 1-1/8 inch OD:  Maximum span, 6 feet; minimum rod size, 1/4 inch. 

END OF SECTION 
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SECTION 23 3100 

HVAC DUCTS AND CASINGS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Metal ducts. 
B. Flexible ducts. 
C. Metal ductwork. 

1.02 RELATED REQUIREMENTS 

A. Section 23 0713 - Duct Insulation:  External insulation and duct liner. 
1.03 REFERENCE STANDARDS 

A. ASHRAE (FUND) - ASHRAE Handbook - Fundamentals; 2013. 
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014. 
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 

Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015. 
D. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014. 
E. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate [Metric]; 

2014. 
F. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015. 
G. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations; 

2014. 
H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005. 
I. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012, 2nd Edition. 
J. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all 

revisions. 
K. UL 1978 - Grease Ducts; Current Edition, Including All Revisions. 
L. UL 2221 - Tests of Fire Resistive Grease Duct Enclosure Assemblies; Current Edition, Including All 

Revisions. 
1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide data for duct materials. 
C. Shop Drawings:  Indicate duct fitting types, gauges, sizes, welds, and configuration. 
D. Project Record Documents:  Record actual locations of ducts and duct fittings. Record changes in fitting 

location and type. Show additional fittings used. 
1.05 FIELD CONDITIONS 

A. Do not install duct sealants when temperatures are less than those recommended by sealant 
manufacturers. 

PART 2  PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance with NFPA 
90A and SMACNA (DCS) guidelines unless stated otherwise. 

B. Provide metal duct unless otherwise indicated. Fibrous glass duct can be substituted at the Contractor's 
option. 

C. Acoustical Treatment:  Provide sound-absorbing liners and sectional silencers for metal-based ducts. 
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D. Duct Shape and Material in accordance with Allowed Static Pressure Range: 
E. Duct Sealing and Leakage in accordance with Static Pressure Class: 
F. Duct Fabrication Requirements: 

1. Duct and Fitting Fabrication and Support:  SMACNA (DCS) including specifics for continuously 
welded round and oval duct fittings. 

2. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated operating 
pressures or pressure class. 

3. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline. Where not possible and where rectangular elbows must be used, provide air foil turning 
vanes of perforated metal with glass fiber insulation. 

4. Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining is 
indicated. 

5. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 
30 degrees divergence upstream of equipment and 45 degrees convergence downstream. 

6. Provide turning vanes of perforated metal with glass fiber insulation when an acoustical lining is 
required. 

7. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame, 
provide blank-out panels sealing louver area around duct. Use same material as duct, painted black 
on exterior side; seal to louver frame and duct. 

G. Ducts:  Galvanized steel, unless otherwise indicated. 
H. Outside Air Intake:  1/2 inch w.g. pressure class, galvanized steel. 

2.02 MATERIALS 

A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, with 
G60/Z180 coating. 

B. Aluminum for Ducts:  ASTM B209 (ASTM B209M); aluminum sheet, alloy 3003-H14.  Aluminum 
Connectors and Bar Stock:  Alloy 6061-T651 or of equivalent strength. 

C. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant. 
1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and 

compatible with substrates, and recommended by manufacturer for pressure class of ducts. 
2. VOC Content:  Not more than 250 g/L, excluding water. 
3. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index of zero, 

when tested in accordance with ASTM E84. 
2.03 DUCTWORK FABRICATION 

A. Fabricate and support in accordance with SMACNA (DCS) and as indicated. 
B. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 30 

degrees divergence upstream of equipment and 45 degrees convergence downstream. 
2.04 METAL DUCTS 

A. Material Requirements: 
1. Galvanized Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, with 

G60/Z180 coating. 
B. Connectors, Fittings, Sealants, and Miscellaneous: 

1. Fittings:  Manufacture with solid inner wall of perforated galvanized steel. 
2. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant. 

a. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and 
compatible with substrates, and recommended by manufacturer for pressure class of ducts. 

b. VOC Content:  Not more than 250 g/L, excluding water. 
c. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index of 

zero, when tested in accordance with ASTM E84. 
C. Flexible Ducts:  Two ply vinyl film supported by helically wound spring steel wire. 
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1. Insulation:  Fiberglass insulation with polyethylene vapor barrier film. 
D. Kitchen Cooking Hood and Grease Exhaust:  Nominal 3 inches thick ceramic fiber insulation between 20 

gage, 0.0375 inch, Type 304 stainless steel liner and 24 gage, 0.0239 inch aluminized steel sheet outer 
jacket. 
1. Tested and UL listed for use with commercial cooking equipment in accordance with NFPA 96. 
2. Certified for zero clearance to combustible material in accordance with: 

a. UL 2221 with a 2 hour rating. 
3. Materials and construction of the modular sections and accessories to be in accordance with the 

terms of the following listings: 
a. UL 1978. 
b. UL 2221. 

2.05 FLEXIBLE DUCTS 

A. Flexible Air Ducts: 
1. UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound spring steel 

wire. 
2. Insulation:  Fiberglass insulation with polyethylene vapor barrier film. 
3. Pressure Rating:  From 10 in-wc positive to 1 in-wc negative. 
4. Maximum Velocity:  4,000 fpm. 
5. Temperature Range:  Minus 20 to 210 degrees F. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install, support, and seal ducts in accordance with SMACNA (DCS). 
B. Install products following the manufacturer's instructions. 
C. During construction, provide temporary closures of metal or taped polyethylene on open ductwork to 

prevent construction dust from entering the ductwork system. 
D. Flexible Ducts:  Connect to metal ducts with mechanical fastener. 
E. Duct sizes indicated are inside precise dimensions. For lined ducts, maintain sizes inside lining. 
F. Locate ducts with sufficient space around equipment to allow normal operating and maintenance 

activities. 
G. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with a crimp in the 

direction of airflow. 
H. Use double nuts and lock washers on threaded rod supports. 
I. Duct Insulation:  Provide duct insulation in compliance with Section 23 0713. 

3.02 CLEANING 

A. Clean thoroughly each duct system as indicated within Section 23 0130.51. 
B. Clean the duct system and force air at high velocity through the duct to remove accumulated dust. Clean 

half the system at a time to obtain sufficient air. Protect equipment that could be harmed by excessive dirt 
with temporary filters or bypass during cleaning. 

END OF SECTION 
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SECTION 23 3300 

AIR DUCT ACCESSORIES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Combination fire and smoke dampers. 

B. Combination fire and smoke dampers - corridor dampers. 

C. Duct test holes. 

D. Flexible duct connectors. 

E. Volume control dampers. 

1.02 REFERENCE STANDARDS 

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015. 

B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005. 

C. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions. 

D. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

PART 2  PRODUCTS 

2.01 COMBINATION FIRE AND SMOKE DAMPERS 

A. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated. 

B. Provide factory sleeve and collar for each damper. 

C. Multiple Blade Dampers:  Fabricate with 16 gauge, 0.0598 inch galvanized steel frame and blades, oil-
impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel jamb seals, 1/8 
by 1/2 inch plated steel concealed linkage, stainless steel closure spring, blade stops, and lock, and 1/2 
inch actuator shaft. 

D. Operators:  UL listed and labeled spring return electric type suitable for 120 volts, single phase, 60 Hz.  
Provide end switches to indicate damper position. Locate damper operator on interior of duct and link to 
damper operating shaft. 

E. Normally Open Smoke Responsive Fire Dampers:  Curtain type, closing upon actuation of electro 
thermal link, flexible stainless steel blade edge seals to provide constant sealing pressure, stainless steel 
springs with locking devices to ensure positive closure for units mounted horizontally. 

F. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL listed 
and labeled. 

2.02 COMBINATION FIRE AND SMOKE DAMPERS - CORRIDOR DAMPERS 

A. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated. 

B. Provide factory sleeve and collar for each damper. 

C. Multiple Blade Dampers:  Fabricate with 16 gauge, 0.0598 inch galvanized steel frame and blades, oil-
impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel jamb seals, 1/8 
by 1/2 inch plated steel concealed linkage, stainless steel closure spring, blade stops, and lock, and 1/2 
inch actuator shaft. 

D. Operators:  UL listed and labeled spring return electric type suitable for 120 volts, single phase, 60 Hz.  
Provide end switches to indicate damper position. Locate damper operator on interior of duct and link to 
damper operating shaft. 

E. Normally Open Smoke Responsive Fire Dampers:  Curtain type, closing upon actuation of electro 
thermal link, flexible stainless steel blade edge seals to provide constant sealing pressure, stainless steel 
springs with locking devices to ensure positive closure for units mounted horizontally. 
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F. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL listed 
and labeled. 

2.03 DUCT TEST HOLES 

A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene plugs, 
threaded plugs, or threaded or twist-on metal caps. 

B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide extended 
neck fittings to clear insulation. 

2.04 FLEXIBLE DUCT CONNECTORS 

A. Fabricate in accordance with SMACNA (DCS) and as indicated. 

B. Flexible Duct Connections:  Fabric crimped into metal edging strip. 
1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, minimum 

density 30 oz/sq yd. 
a. Net Fabric Width:  Approximately 2 inches wide. 

2. Metal:  3 inches wide, 24 gauge, 0.0239 inch thick galvanized steel. 

2.05 VOLUME CONTROL DAMPERS 

A. Fabricate in accordance with SMACNA (DCS) and as indicated. 

B. Single Blade Dampers: 
1. Blade:  24 gauge, 0.0239 inch, minimum. 

C. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 by 72 inch.  
Assemble center and edge crimped blades in prime coated or galvanized channel frame with suitable 
hardware. 
1. Blade:  18 gauge, 0.0478 inch, minimum. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Verify that electric power is available and of the correct characteristics. 

3.02 INSTALLATION 

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow SMACNA 
(DCS).  See Section 23 3100 for duct construction and pressure class. 

B. Provide duct test holes where indicated and required for testing and balancing purposes. 

C. Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations indicated, 
where ducts and outlets pass through fire rated components, and where required by Authorities Having 
Jurisdiction.  Install with required perimeter mounting angles, sleeves, breakaway duct connections, 
corrosion resistant springs, bearings, bushings and hinges. 

D. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92. 

E. Demonstrate re-setting of fire dampers to Owner's representative. 

F. At equipment supported by vibration isolators, provide flexible duct connections immediately adjacent to 
the equipment. 

END OF SECTION 
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SECTION 23 3423 

HVAC POWER VENTILATORS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Roof exhausters. 
1.02 REFERENCE STANDARDS 

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings Program; 
http://www.amca.org/certified/search/company.aspx. 

B. AMCA 99 - Standards Handbook; 2010. 
C. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2005. 
D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating; 2007. 
E. AMCA 260 - Laboratory Methods of Testing Induced Flow Fans for Rating; 2016. 
F. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014. 
G. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014. 
H. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014. 
I. UL 705 - Power Ventilators; Current Edition, Including All Revisions. 

1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Product Data: Provide data on fans and accessories including fan curves with specified operating point 

clearly plotted, power, RPM, sound power levels at rated capacity, and electrical characteristics and 
connection requirements. 

C. Maintenance Materials: Furnish the following for East Ramapo Central School District's use in 
maintenance of project. 
1. See Section 01 6000 - Product Requirements, for additional provisions. 
2. Extra Fan Belts: One set for each individual fan. 

PART 2  PRODUCTS 

2.01 POWER VENTILATORS - GENERAL 

A. Static and Dynamically Balanced:  AMCA 204 - Balance Quality and Vibration Levels for Fans. 
B. Performance Ratings:  Determined in accordance with AMCA 210 and bearing the AMCA Certified 

Rating Seal. 
C. Sound Ratings:  AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating Seal. 
D. Fabrication:  Conform to AMCA 99. 
E. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance with UL 705. 
F. Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for the 

purpose specified and indicated. 
2.02 ROOF EXHAUSTERS (by Greenheck or approved equal) 

A. Fan Unit: V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted motor; 1/2 
inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb with continuous curb 
gaskets. 

B. Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected motor. 
C. Backdraft Damper: Gravity actuated, aluminum multiple blade construction, felt edged with offset hinge 

pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring return. 
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D. Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and adjustable 
pitch motor sheave selected so required rpm is obtained with sheaves set at mid-position; fan shaft with 
self-aligning pre-lubricated ball bearings. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
B. Secure roof exhausters with cadmium plated steel lag screws to roof curb. 
C. Extend ducts to roof exhausters into roof curb.  Counter flash duct to roof opening. 
D. Provide sheaves required for final air balance. 
E. Install back draft dampers motorized on inlet to roof exhausters. 

END OF SECTION 
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SECTION 23 3600 

AIR TERMINAL UNITS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Unit Ventilators. 
1.02 RELATED REQUIREMENTS 

A. Section 23 0513 - Common Motor Requirements for HVAC Equipment. 
B. Section 23 2113 - Hydronic Piping:  Connections to heating coils. 
C. Section 23 2114 - Hydronic Specialties:  Connections to heating coils. 
D. Section 23 3100 - HVAC Ducts and Casings. 

1.03 REFERENCE STANDARDS 

A. AHRI 410 - Standard for Forced-Circulation Air-Cooling and Air-Heating Coils; 2001 (R2011). 
B. AHRI 880 (I-P) - Performance Rating of Air Terminals; 2011 with Addendum 1. 
C. ASHRAE Std 62.1 - Laboratory Method of Testing to Determine the Sound Power in a Duct; 2013. 
D. ASHRAE Std 130 - Methods of Testing Air Terminal Units; 2008 (R2014). 
E. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and Sound 

Absorbing Material); 2012. 
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014. 
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements. 
H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015. 
I. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; Sheet Metal and Air 

Conditioning Contractors' National Association; 2008. 
J. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all 

revisions. 
1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide data indicating configuration, general assembly, and materials used in fabrication.  

Include catalog performance ratings that indicate airflow, static pressure, and NC designation.  Include 
electrical characteristics and connection requirements. 

C. Shop Drawings:  Indicate configuration, general assembly, and materials used in fabrication, and 
electrical characteristics and connection requirements. 
1. Include schedules listing discharge and radiated sound power level for each of the second through 

sixth-octave bands at inlet static pressures of 1 to 4 in-wc. 
D. Certificates:  Certify that coils are tested and rated in accordance with AHRI 410. 
E. Manufacturer's Installation Instructions:  Indicate support and hanging details, installation instructions, 

recommendations, and service clearances required. 
F. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's name and 

registered with manufacturer. 
1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in 
this section, with minimum three years of documented experience. 

1.06 WARRANTY 

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements. 
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B. Provide five year manufacturer warranty for air terminal units. 
PART 2  PRODUCTS 

2.01 UNIT VENTILATORS 

A. Manufacturers: 
1. Trane, a brand of Ingersoll Rand:  www.trane.com. 
2. Daikin. 
3.   MagicAire 
4. LG 
5. or approved equal. 

B. General: 
1. Factory-assembled and wired, AHRI 880 (I-P) rated, horizontal fan-powered terminal unit with 

blower, blower motor, mixing plenum, and primary air damper contained in a single unit housing. 
C. Unit Casing: 

1. Minimum 22 gauge, 0.0299 inch galvanized steel. 
2. Color choices to be submitted and chosen by District 
3. Primary Air Inlet Collar:  Suitable for standard flexible duct sizes. 
4. Acceptable Liners: 

a. 1/2  inch thick, coated, fibrous-glass complying with ASTM C1071. 
1) Secure with adhesive. 
2) Coat edges exposed to airstream with NFPA 90A approved sealant. 
3) Cover liner with non-porous foil. 

D. Primary Air Damper Assembly: 
1. Heavy-gauge, galvanized steel, or extruded aluminum construction with solid shaft rotating in 

bearings. 
2. Provide indicator on damper shaft or alternative method for indicating damper position over full 

range of 90 degrees. 
3. Incorporate low leak (2 percent) damper blades for tight airflow shutoff. 
4. Fan(s):  Forward curved, centrifugal type. 
5. Fan Motor: 

a. ECM (Electrically Commutated Motor): 
b. Fan motor shaft directly connected to fan and isolated from unit casing to prevent 

transmission of vibration. 
E. DX Coil for VRV - HP Operation 
F. Hot Water Heating Coil: 

1. Coil Casing:  Minimum 22 gauge, 0.0299 inch galvanized steel, factory-installed on terminal unit 
with flanged discharge for attachment to downstream ductwork. 

2. Heavy-gauge aluminum fins, mechanically bonded to tubes. 
3. Copper Tubes:  0.016 inch minimum wall thickness with male solder header connections. 
4. Coil leak tested to minimum 305 psig. 
5. Base performance data on tests run in accordance with AHRI 410. 

G. Electrical Requirements: 
1. Single-point power connection. 
2. Equipment wiring to comply with requirements of NFPA 70. 

H. Controls: 
1. DDC (Direct-Digital Controls):  All new equipment is to be integrated into the existing BMS 

system. 
a. Room Sensor:  Tie into existing BMS system 

1) Compatible with existing temperature controls. 
2) Wall-mounted, system powered, with temperature set-point adjustment including 

connection access for portable operator terminal. 
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2. Control Sequence:  See Section 23 0993. 
PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that conditions are suitable for installation. 
3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
B. Connect to ductwork in accordance with Section 23 3100. 
C. Verify that electric power is available and of the correct characteristics. 

3.03 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements for additional requirements. 
3.04 CLEANING 

A. Vacuum clean coils and inside of units. 
B. Install new filters. 

3.05 CLOSEOUT ACTIVITIES 

A. See Section 01 7800 - Closeout Submittals for closeout submittals. 
3.06 SCHEDULES 

A. Fan-Powered Air Terminal Unit: 
B. See Schedule on drawings 

END OF SECTION 
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SECTION 23 3700 

AIR OUTLETS AND INLETS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Diffusers: 
B. Rectangular ceiling diffusers. 
C. Registers/grilles: 

1. Ceiling-mounted, egg crate exhaust and return register/grilles. 
1.02 RELATED REQUIREMENTS 

A. Section 09 9123 - Interior Painting:  Painting of ducts visible behind outlets and inlets. 
1.03 REFERENCE STANDARDS 

A. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets; 2006 (R2011). 
1.04 SUBMITTALS  

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets as to size, 

finish, and type of mounting prior to submission.  Submit schedule of outlets and inlets showing type, 
size, location, application, and noise level. 

C. Project Record Documents:  Record actual locations of air outlets and inlets. 
PART 2  PRODUCTS 

2.01 RECTANGULAR CEILING DIFFUSERS 

A. Type:  Provide square, adjustable pattern,stamped, multi-core and square and rectangular, adjustable 
pattern diffuser to discharge air in four way pattern . 

B. Connections:  Round. 
C. Frame:  Provide surface mount and inverted T-bar type.  In plaster ceilings, provide plaster frame and 

ceiling frame. 
D. Fabrication:  Steel with baked enamel finish. 
E. Color:  White. 

2.02 CEILING EGG CRATE EXHAUST AND RETURN GRILLES 

A. Type:  Egg crate style face consisting of 1/2 x 1/2 x 1/2 inch grid core. 
B. Fabrication:  Grid core consists of aluminum with mill aluminum finish. 
C. Color:  White 
D. Frame:  Channel lay-in frame for suspended grid ceilings. 
E. Accessories:  Provide prescored molded fiberglass back 

PART 3  EXECUTION 

3.01 INSTALLATION  

A. Install in accordance with manufacturer's instructions. 
B. Check location of outlets and inlets and make necessary adjustments in position to comply with 

architectural features, symmetry, and lighting arrangement. 
C. Install diffusers to ductwork with air tight connection. 
D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite whether 

dampers are specified as part of the diffuser, or grille and register assembly. 
E. Paint ductwork visible behind air outlets and inlets matte black, see Section 09 9123. 

END OF SECTION 
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SECTION 23 7313 

ROOF TOP AIR-HANDLING UNITS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Casing construction. 
B. Fan section. 
C. Coil section. 
D. Filter and air cleaner section. 
E. Damper section. 
F. Controls. 

1.02 RELATED REQUIREMENTS 

A. Section 22 0548 - Vibration and Seismic Controls for Plumbing Piping and Equipment. 
B. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC. 
C. Section 23 3413 - Axial HVAC Fans. 

1.03 REFERENCE STANDARDS 

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015. 
B. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings Program; 

2015. 
C. AMCA 99 - Standards Handbook; 2010. 
D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating; 2007. 
E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014. 
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014. 
G. AMCA 500-D - Laboratory Methods of Testing Dampers for Rating; 2012. 
H. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; 2012. 
I. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal 

Efficiency by Particle Size; 2012, with 2015 amendments. 
J. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings; 2013, 

Including All Amendments and Errata. 
K. ASTM B177/B177M - Standard Guide for Engineering Chromium Electroplating; 2011. 
L. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements. 
M. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015. 
N. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Rev. 2009). 
O. UL (DIR) - Online Certifications Directory; current listings at database.ul.com. 
P. UL 508 - Industrial Control Equipment; Underwriters Laboratories Inc; Current Edition, Including All 

Revisions. 
Q. UL 795 - Commercial-Industrial Gas Heating Equipment; Current Edition, Including All Revisions. 
R. UL 1995 - Heating and Cooling Equipment; Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Product Data: 
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1. Published Literature:  Indicate dimensions, weights, capacities, ratings, gages and finishes of 
materials, and electrical characteristics and connection requirements. 

2. Fans:  Performance and fan curves with specified operating point clearly plotted, power, RPM. 
3. Sound Power Level Data:  Fan outlet and casing radiation at rated capacity. 
4. Electrical Requirements:  Power supply wiring including wiring diagrams for interlock and control 

wiring, clearly indicating factory-installed and field-installed wiring. 
C. Shop Drawings:  Indicate assembly, unit dimensions, weight loading, required clearances, construction 

details, field connection details, and electrical characteristics and connection requirements. 
D. Executed Warranty:  Submit documentation of final executed warranty completed in Owner's name and 

registered with manufacturer. 
E. Manufacturer's Instructions:  Include installation instructions. 
F. Maintenance Data:  Include instructions for lubrication, filter replacement, motor and drive replacement, 

spare parts lists, and wiring diagrams. 
G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project. 

1. See Section 01 6000 - Product Requirements, for additional provisions. 
2. Extra Fan Belts:  One set for each unit. 
3. Extra Filters:  One set for each unit. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in 
this section, with minimum three years of documented experience. 

1.06 REGULATORY REQUIREMENTS 

A. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable for the purpose 
specified and indicated. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Accept products on site in factory-fabricated protective containers, with factory-installed shipping skids 
and lifting lugs.  Inspect for damage. 

B. Store in clean dry place and protect from weather and construction traffic.  Handle carefully to avoid 
damage to components, enclosures, and finish. 

C. Do not operate units until ductwork is clean, filters are in place, bearings lubricated, and fan has been test 
run under observation. 

1.08 WARRANTY 

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements. 
PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Aaon 
B.  Trane 
C. York 
D. Or equal.. 
E. Substitutions:  See Section 01 6000 - Product Requirements. 

2.02 CASING CONSTRUCTION 

A. Full Perimeter Base Rail: 
1. Construct of galvanized steel. 
2. Provide base rail of sufficient height to raise unit for external trapping of condensate drain pans. 

B. Casing: 
1. Construct of one piece, insulated, double wall panels. 
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2. Provide mid-span, no through metal, internal thermal break. 
3. Construct outer panels of galvanized steel and inner panels of galvanized steel. 
4. Casing Air Pressure Performance Requirements: 

a. Able to withstand up to 8 inches w.g. (2 kPa) positive or negative static pressure. 
b. Not to exceed 0.0042 inches per inch (0.0042 mm/mm) deflection at 1.5 times design static 

pressure up to a maximum of plus 8 inches w.g. (2 kPa) in positive pressure sections and 
minus 8 inches w.g. (2 kPa) in negative pressure sections. 

C. Access Doors: 
1. Construction, thermal and air pressure performance same as casing. 
2. Provide surface mounted handles on hinged, swing doors. 

D. Unit Flooring:  Construct with sufficient strength to support expected people and equipment loads 
associated with maintenance activities. 

E. Casing Leakage:  Seal joints and provide airtight access doors so that air leakage does not exceed one 
percent of design flow at the specified casing pressure. 

F. Insulation: 
1. Provide minimum thermal thickness of 12 R (2.29 RSI) throughout. 
2. Completely fill panel cavities in each direction to prevent voids and settling. 
3. Comply with NFPA 90A. 

G. Louvers:  Stationary, of galvanized steel, 4 inch (100 mm) deep with plenum, nylon bearings, 1/2 inch 
(13 mm) mesh, 0.04 inch (1.0 mm) galvanized wire bird screen in aluminum frame, and bearing AMCA 
Certified Ratings Seal in accordance with AMCA 500-L.  Furnish adjustable louvers with hollow vinyl 
bulb edging on blades and foam side stops to limit leakage to maximum 2 percent at 4 inch wg (1 kPa) 
differential pressure when sized for 2000 fpm (10 m/s) face velocity. 

H. Finish: 
1. Indoor Units: 

a. Provide exterior, galvanized steel panels with painted surface complying with ASTM 
B177/B177M. 

b. Color:  Manufacturer's standard color. 
2.03 FAN SECTION 

A. Type:  Forward curved, single width, single inlet, centrifugal plug type fan, conforming to AMCA 99.  
Refer to Section 23 3413. 

B. Performance Ratings:  Determined in accordance with AMCA 210 and labeled with AMCA Certified 
Rating Seal. 

C. Sound Ratings:  AMCA 301; tested to AMCA 300 and label with AMCA Certified Sound Rating Seal. 
D. Bearings:  Self-aligning, grease lubricated, with lubrication fittings extended to exterior of casing with 

plastic tube and grease fitting rigidly attached to casing. 
E. Mounting: 

1. Locate fan and motor internally on welded steel base coated with corrosion resistant paint. 
2. Factory mount motor on slide rails. 
3. Provide access to motor, drive, and bearings through removable casing panels or hinged access 

doors. 
4. Mount base on vibration isolators. 

F. External Motor Junction Box:  Factory mount NEMA 4 external junction box and connect to extended 
motor leads from internally mounted motors. 

G. Motor Wiring Conduit:  Factory wire fan motor wiring to the unit mounted variable frequency drive. 
H. Fan Accessories: 
I. Flexible Duct Connections: 

1. For separating fan, coil, and adjacent sections. 
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J. Drives: 
1. Conform to AMCA 99. 
2. Bearings:  Heavy duty pillow block type, ball bearings, with ABMA STD 9, L-10 life at 50,000 

hours. 
3. Shafts:  Solid, hot rolled steel, ground and polished, with key-way, and protectively coated with 

lubricating oil. 
4. V-Belt Drive:  Cast iron or steel sheaves, dynamically balanced, bored to fit shafts, and keyed.  

Variable and adjustable pitch sheaves for motors 15 hp and under selected so required rpm is 
obtained with sheaves set at mid-position; fixed sheave for 20 hp and over, matched belts, and drive 
rated as recommended by manufacturer or minimum 1.5 times nameplate rating of the motor. 

5. Belt Guard:  Fabricate to SMACNA (DCS); 0.106 inch (2.6 mm) thick, 3/4 inch (20 mm) diamond 
mesh wire screen welded to steel angle frame or equivalent, prime coated.  Secure to fan or fan 
supports without short circuiting vibration isolation, with provision for adjustment of belt tension, 
lubrication, and use of tachometer with guard in place. 

2.04 COIL SECTION 

A. Casing:  Provide access to both sides of coils.  Enclose coils with headers and return bends exposed 
outside casing.  Slide coils into casing through removable end panel with blank off sheets and sealing 
collars at connection penetrations. 

B. Drain Pans:  24 inch (600 mm) downstream of coil and down spouts for cooling coil banks more than one 
coil high. 

C. Eliminators:  Three break of galvanized steel, mounted over drain pan. 
D. Hot Water Heating Coil:  Refer to drawings for specifications. 

2.05 FILTER AND AIR CLEANER SECTION 

A. General: Provide filter sections with filter racks, minimum of one access door for filter removal, and 
filter block-offs to prevent air bypass. 

B. Pleated Media Filters: 
1. Media:  2 inch (50 mm), 100 percent synthetic fibers, continuously laminated to a grid with water 

repellent adhesive, and capable of operating up to a maximum of 625 fpm (3.17 m/s) without loss 
of efficiency and holding capacity. 

2. Frame:  Steel wire grid. 
3. Minimum Efficiency Reporting Value:  5 MERV when tested in accordance with ASHRAE Std 

52.2. 
C. Differential Pressure Gage: 

1. Provide factory installed dial type differential pressure gage, flush mounted with casing outer wall, 
and fully piped to both sides of each filter to indicate status. 

2. Maintain plus/minus 5 percent accuracy within operating limits of 20 degrees F (minus 6.7 degrees 
C) to 120 degrees F (48.9 degrees C). 

2.06 DAMPER SECTION 

A. Mixing Section:  Provide a functional section to support the damper assembly for modulating the volume 
of outdoor, return, and exhaust air. 

B. Damper Blades: 
1. Double-skin airfoil design with metal, compressible jamb seals and extruded-vinyl blade-edge seals 

on each blade. 
2. Self-lubricating stainless steel or synthetic sleeve bearings. 
3. Comply with ASHRAE Std 90.1 I-P for rated maximum leakage rate. 
4. Provide leakage testing and pressure ratings in compliance with AMCA 500-D test methods. 
5. Arrange in parallel or opposed-blade configuration. 

C. Barometric Relief Dampers: 
1. Frame:  Roll formed galvanized steel. 
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2. Blades:  Roll formed galvanized steel. 
3. Blade Seals:  Extruded vinyl, mechanically attached to the blade edge. 
4. Material: 

2.07 CONTROLS 

A. Combination VFD - Disconnects: 
1. Provide factory mounted, combination VFD - disconnect for each fan motor. 
2. Mount VFD-disconnect on fan section externally in a NEMA 1 enclosure within a dedicated 

controls section or housed fan section. 
a. Internal Enclosure Construction Characteristics: 

1) Integral part of unit casing to allow for thermal venting to casing interior. 
2) Accessible from unit exterior via access door. 
3) Construction of access doors same throughout unit. 

B. Factory Installed Direct Digital Control (DDC) System: 
1. Control Options: 

a. Electronic End Devices: 
1) Accommodate integration into existing building systems. 

b. Mixing Section Spring Return Damper Actuators: 
1) Outdoor Air Damper:  Normally closed. 
2) Return Air Damper:  Normally open. 

c. Air Flow Measurement Stations:  2 to 10 VDC signal corresponding to CFM for controlling 
and documenting airflow. 

d. Fan Discharge Temperature and Temperature Averaging Sensors:  Suitable for integration 
into the BAS system. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
B. Bolt sections together with gaskets. 
C. Install flexible duct connections between fan inlet and discharge ductwork and air handling unit sections.  

Ensure that metal bands of connectors are parallel with minimum one inch (25 mm) flex between 
ductwork and fan while running. 

D. Install assembled unit on vibration isolators.  Install isolated fans with resilient mountings and flexible 
electrical leads.  Install restraining snubbers as indicated.  Refer to Section 22 0548.  Adjust snubbers to 
prevent tension in flexible connectors when fan is operating. 

E. Provide fixed sheaves required for final air balance. 
F. Make connections to coils with unions or flanges. 
G. Hydronic Coils: 

1. Hydronic Coils:  Connect water supply to leaving air side of coil (counterflow arrangement). 
2. Provide shut-off valve on supply line and lockshield balancing valve with memory stop on return 

line. 
3. Locate water supply at bottom of supply header and return water connection at top. 
4. Provide manual air vents at high points complete with stop valve. 
5. Ensure water coils are drainable and provide drain connection at low points. 

3.02 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 
B. Coordination of Other Tests and Inspections: 

1. Refer to Section 23 0593. 
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3.03 SYSTEM STARTUP 

A. Prepare and start equipment and systems in accordance with manufacturers' instructions and 
recommendations. 

B. Adjust for proper operation within manufacturer's published tolerances. 
3.04 CLOSEOUT ACTIVITIES 

A. See Section 01 7800 - Closeout Submittals, for closeout submittals. 
B. See Section 01 7900 - Demonstration and Training, for additional requirements. 
C. Demonstrate proper operation of equipment to Owner's designated representative. 

END OF SECTION 
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SECTION 23 8129 

VARIABLE REFRIGERANT FLOW HVAC SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Refrigerant piping. 

B. Indoor units. 

C. Variable refrigerant volume HVAC system includes: 
1. Outdoor/condensing unit(s). 
2. Indoor/evaporator units. 
3. Refrigerant piping. 
4. Control panels. 
5. Control wiring. 

1.02 RELATED REQUIREMENTS 

A. Section 22 1005 - Plumbing Piping:  Condensate drain piping. 

B. Section 23 0800 - Commissioning of HVAC. 

C. Section 23 2300 - Refrigerant Piping. 

1.03 REFERENCE STANDARDS 

A. AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source Heat 
Pump Equipment; 2008. 

B. AHRI 1230 - Performance Rating of Variable Refrigerant Flow (VRF) Multi-Split Air-Conditioning and 
Heat Pump Equipment; 2021. 

C. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013 Supplements and 
Errata. 

D. ITS (DIR) - Directory of Listed Products; current edition. 

E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

F. UL 1995 - Heating and Cooling Equipment; Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data:  Submit manufacturer's standard data sheets showing the following for each item of 
equipment, marked to correlate to equipment item markings indicated in Contract Documents: 
1. Outdoor Units: 

a. Refrigerant Type and Size of Charge. 
b. Output and Input Cooling Capacity:  Btu/h. 
c. Output and Input Heating Capacity:  Btu/h. 
d. Cooling Input Power:  Btu/h. 
e. Heating Input Power:  Btu/h. 
f. Operating Temperature Range, Cooling and Heating. 
g. Fan Capacity:  Flow in cfm with respective fan curves. 
h. Fan Curves. 
i. External Static Pressure (ESP):  In-wc. 
j. Sound Pressure Level:  dB(A). 
k. Electrical Data:  Complete including motor size. 

1) Maximum Circuit Amps (MCA). 
2) Maximum Fuse Amps (MFA). 
3) Maximum Starting Current (MSC). 
4) Full Load Amps (FLA). 
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5) Total Over Current Amps (TOCA). 
6) Fan Motor:  HP. 

l. Weight and Dimensions. 
m. Maximum number of indoor units that can be served. 
n. Maximum refrigerant piping run from outdoor unit to indoor unit(s). 
o. Maximum height difference between outdoor unit to Indoor unit(s), both above and below. 
p. Control Options. 

2. Indoor Units: 
a. Output and Input Cooling Capacity:  Btu/h. 
b. Output and Input Heating Capacity:  Btu/h. 
c. Cooling Input Power:  Btu/h. 
d. Heating Input Power:  Btu/h. 
e. Fan Capacity:  Flow in cfm with respective fan curves. 
f. Fan Curves. 
g. External Static Pressure (ESP):  In-wc. 
h. Sound Pressure level:  dB(A). 
i. Electrical Data:  Complete including motor size. 

1) Maximum Circuit Amps (MCA). 
2) Maximum Fuse Amps (MFA). 
3) Maximum Starting Current (MSC). 
4) Full Load Amps (FLA). 
5) Total Over Current Amps (TOCA). 
6) Fan Motor:  HP. 

j. Maximum Lift of Built-in Condensate Pump. 
k. Weight and Dimensions. 
l. Control Options. 

3. Control Panels:  Complete data of controllers, input-output points, and zones. 

C. Shop Drawings:  Installation drawings custom-made for this project; include as-designed HVAC layouts, 
locations of equipment items, refrigerant piping sizes and locations, condensate piping sizes and 
locations, remote sensing devices, control components, electrical connections, control wiring 
connections.  Include: 
1. Detailed piping diagrams, with branch balancing devices. 
2. Detailed power wiring diagrams. 
3. Detailed control wiring diagrams. 
4. Drawings required by manufacturer. 

D. Operating and Maintenance Data: 
1. Manufacturer's complete standard instructions for each unit of equipment and control panel. 
2. Custom-prepared system operation, troubleshooting, and maintenance instructions and 

recommendations. 
3. Identification of replaceable parts and local source of supply. 

E. Warranty:  Executed warranty, made out in Owner's name. 

F. Specimen Warranty:  Copy of manufacturer's warranties. 

G. Project Record Documents:  Record the following: 
1. As-installed routing of refrigerant piping and condensate piping. 
2. Locations of access panels. 
3. Locations of control panels. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications:  Trained and approved by manufacturer of equipment. 
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1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, and handle equipment and refrigerant piping according to manufacturer's 
recommendations. 

1.07 WARRANTY 

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements. 

B. Compressors:  Provide manufacturer's warranty for 6 years from date of installation. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Basis of Design:  The system design indicated in Contract Documents is based on equipment and system 
designed by Daikin AC; www.daikinac.com/#sle. 

2.02 HVAC SYSTEM DESIGN 

A. System Operation:  Cooling only. 
1. Provide a complete functional system that achieves the specified performance based on the 

specified design conditions and that is designed and constructed according to the equipment 
manufacturer's requirements. 

2. Conditioned spaces are indicated on drawings. 
3. Outdoor/Condenser unit locations are indicated on drawings. 
4. Indoor/Evaporator unit locations are indicated on drawings. 
5. Required equipment unit capacities are indicated on drawings. 
6. Refrigerant piping sizes are not indicated on drawings. 
7. Connect equipment to condensate piping provided by others; condensate piping is indicated on 

drawings. 

B. Cooling Mode Interior Performance: 
1. Daytime Setpoint:  68 degrees F, plus or minus 2 degrees F. 
2. Setpoint Range:  57 degrees F to 77 degrees F. 
3. Night Setback:  78 degrees F. 
4. Interior Relative Humidity:  20 percent, maximum. 

C. Refrigerant Piping Lengths:  Provide equipment capable of serving system with following piping lengths 
without any oil traps: 
1. Minimum Piping Length from Outdoor/Central Unit(s) to Furthest Terminal Unit:  540 feet, actual; 

620 feet, equivalent. 
2. Total Combined Liquid Line Length:  3280 feet, minimum. 
3. Minimum Piping Length Between Indoor Units:  49 feet. 

D. Control Wiring Lengths: 
1. Between Outdoor/Condenser Unit and Indoor/Evaporator Unit:  6,665 feet, minimum. 
2. Between Outdoor/Condenser Unit and Central Controller:  3,330 feet, minimum. 
3. Between Indoor/Evaporator Unit and Remote Controller:  1,665 feet. 

E. Controls:  Provide the following control interfaces: 
1. For Each Indoor/Evaporator Unit:  One wall-mounted wired "local" controller, with temperature 

sensor; locate where indicated. 

F. Local Controllers:  Wall-mounted, wired, containing temperature sensor. 

2.03 VARIABLE REFRIGERANT FLOW SYSTEM 

A. Minimum System Requirements: 
1. System Testing, Capacity Rating, and Performance: 

a. AHRI 1230 when cooling capacity is equal or greater than 65,000 Btu/h. 
b. AHRI 210/240 when cooling capacity is below 65,000 Btu/h. 

2. Safety Certification:  Bear UL 1995 tested and ITS (DIR) listed certification label. 
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3. Outdoor Units:  Furnish installation and surface support hardware products in accordance with 
ASCE 7 for wind restraint. 

4. Cooling Mode Interior Performance: 
a. Daytime Setpoint:  68 degrees F, plus or minus 2 degrees F. 
b. Setpoint Range:  57 degrees F to 77 degrees F. 
c. Night Setback:  78 degrees F. 
d. Interior Relative Humidity:  20 percent, maximum. 

B. All Units:  Factory assembled, wired, and piped and factory tested for function and safety. 
1. Refrigerant:  R-410A. 
2. Performance Certification:  AHRI Certified; www.ahrinet.org. 
3. Safety Certification:  Tested to UL 1995 by UL or Intertek-ETL, listed in ITS (DIR), and bearing 

the certification label. 
4. Provide units capable of serving the zones indicated. 
5. Energy Efficiency:  Report EER and COP based on tests conducted at “full load” in accordance 

with AHRI 210/240 or alternate test method approved by U.S. Department of Energy. 

C. Electrical Characteristics: 
1. Power - Indoor Units:  208 to 230 Volts, single phase, 60 Hz. 
2. 208-230 Voltage Range:  187 to 253 volts. 

D. Refrigerant Piping: 
1. Insulate each refrigerant line individually between the condensing and indoor units. 

2.04 REFRIGERANT PIPING 

A. Two-Pipe Run:  Provide low-pressure vapor and high-pressure vapor gas pipes for each indoor unit 
selected for seasonal heating or cooling service. 

B. Three-Pipe Run:  Provide low-pressure vapor, high-pressure vapor gas, and liquid pipes for each indoor 
unit selected for off-season heating and cooling changeover service. 

C. Refrigerant Flow Balancing:  Provide refrigerant piping joints and headers specifically designed to 
ensure proper refrigerant balance and flow for optimum system capacity and performance; T-style joints 
are prohibited. 

2.05 OUTDOOR/CONDENSING UNITS 

A. Outdoor/Condensing Units:  Air-cooled DX refrigeration units, designed specifically for use with 
indoor/evaporator units; factory assembled and wired with all necessary electronic and refrigerant 
controls; modular design for ganging multiple units. 
1. Refrigeration Circuit:  Scroll compressors, motors, fans, condenser coil, electronic expansion 

valves, solenoid valves, 4-way valve, distribution headers, capillaries, filters, shut off valves, oil 
separators, service ports and refrigerant regulator. 

2. Refrigerant:  Factory charged. 
3. Variable Volume Control:  Modulate compressor capacity automatically to maintain constant 

suction and condensing pressures while varying refrigerant volume to suit heating/cooling loads. 
4. Capable of being installed with wiring and piping to the left, right, rear or bottom. 
5. Capable of heating operation at low end of operating range as specified, without additional low 

ambient controls or auxiliary heat source; during heating operation, reverse cycle (cooling mode) 
oil return or defrost is not permitted, due to potential reduction in space temperature. 

6. Sound Pressure Level:  As specified, measured at 3 feet from front of unit; provide night setback 
sound control as a standard feature; three selectable sound level steps of 55 dB, 50 dB, and 45 dB, 
maximum. 

7. Power Failure Mode:  Automatically restart operation after power failure without loss of 
programmed settings. 

8. Safety Devices:  High pressure sensor and switch, low pressure sensor/switch, control circuit fuses, 
crankcase heaters, fusible plug, overload relay, inverter overload protector, thermal protectors for 
compressor and fan motors, over current protection for the inverter and anti-recycling timers. 
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9. Provide refrigerant sub-cooling to ensure the liquid refrigerant does not flash when supplying to us 
indoor units. 

10. Oil Recovery Cycle:  Automatic, occurring 2 hours after start of operation and then every 8 hours 
of operation; maintain continuous heating during oil return operation. 

11. Controls:  Provide contacts for electrical demand shedding. 

B. Unit Cabinet:  Weatherproof and corrosion resistant; rust-proofed mild steel panels coated with baked 
enamel finish. 
1. Designed to allow side-by-side installation with minimum spacing. 

C. Fans:  One or more direct-drive propeller type, vertical discharge, with multiple speed operation via DC 
(digitally commutating) inverter. 
1. Provide minimum of 2 fans for each condensing unit. 
2. External Static Pressure:  Factory set at 0.12 in WG, minimum. 
3. Indoor Mounted Air-Cooled Units:  External static pressure field set at 0.32 in WG, minimum; 

provide for mounting of field-installed ducts. 
4. Fan Airflow:  As indicated for specific equipment. 
5. Fan Motors:  Factory installed; permanently lubricated bearings; inherent protection; fan guard; 

output as indicated for specific equipment. 

D. Condenser Coils:  Copper tubes expanded into aluminum fins to form mechanical bond; waffle louver fin 
and rifled bore tube design to ensure high efficiency performance. 

E. Compressors:  Scroll type, hermetically sealed, variable speed inverter-driven and fixed speed in 
combination to suit total capacity; minimum of one variable speed, inverter driven compressor per 
condenser unit; minimum of two compressors per condenser unit; capable of controlling capacity within 
range of 6 percent to 100 percent of total capacity. 
1. Multiple Condenser Modules:  Balance total operation hours of compressors by means of duty 

cycling function, providing for sequential starting of each module at each start/stop cycle, 
completion of oil return, and completion of defrost, or every 8 hours. 

2. Failure Mode:  In the event of compressor failure, operate remaining compressor(s) at 
proportionally reduced capacity; provide microprocessor and associated controls specifically 
designed to address this condition. 

3. Provide each compressor with crankcase heater, high pressure safety switch, and internal thermal 
overload protector. 

4. Provide oil separators and intelligent oil management system. 
5. Provide spring mounted vibration isolators. 

2.06 INDOOR UNITS 

A. Minimum Unit Requirements: 
1. DX Evaporator Coil: 

a. Copper tubes expanded into aluminum fins to form a mechanical bond; waffle louver fin and 
high heat exchange, rifled bore tube design; factory tested. 

b. 2-, 3-, or 4-row cross fin design with 14 to 17 fins per inch and flare end-connections. 
c. Provide thermistor on liquid and gas lines wired into local controller. 
d. Refrigerant circuits factory-charged with dehydrated air for field charging. 

2. Fan Section: 
a. Variable or three-speed ECM fan with automatic airflow adjustment; external static pressure 

selectable during commissioning. 
b. Thermally protected, direct-drive motor with statically and dynamically balanced fan blades. 
c. Minimum-adjustable external static pressure 0.32 in-wc; provide for mounting of field-

installed ducts. 
3. Local Unit Controls: 

a. Temperature Control:  Return air control using thermistor tied to computerized Proportional-
Integral-Derivative (PID) control of superheat. 

b. Temperature Zones: 
1) Single Indoor Unit:  Set served space(s) as the local temperature zone. 
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2) Multiple Indoor Units:  For large zones, group and coordinate related indoor units  with 
served spaces as the local temperature zone with each indoor unit as sub-zone. 

4. Return Air Filter: 
5. Condensate: 

a. Built-in condensate drain pan with PVC drain connection for drainage. 
b. Units With Built-In Condensate Pumps:  Provide condensate safety shutoff and alarm. 
c. Units Without Built-In Condensate Pump:  Provide built-in condensate float switch and wiring 

connections. 
6. Cabinet Insulation:  Sound absorbing foamed polystyrene and polyethylene insulation. 

B. All Indoor/Evaporator Units:  Factory assembled and tested DX fan-coil units, with electronic 
proportional expansion valve, control circuit board, factory wiring and piping, self-diagnostics, auto-
restart function, 3-minute fused time delay, and test run switch. 
1. Refrigerant:  Refrigerant circuits factory-charged with dehydrated air, for field charging. 
2. Temperature Control Mechanism:  Return air thermistor and computerized Proportional-Integral-

Derivative (PID) control of superheat. 
3. Coils:  Direct expansion type constructed from copper tubes expanded into aluminum fins to form a 

mechanical bond; waffle louver fin and high heat exchange, rifled bore tube design; factory tested. 
a. Provide thermistor on liquid and gas lines. 

4. Fans:  Direct-drive, with statically and dynamically balanced impellers; high and low speeds unless 
otherwise indicated; motor thermally protected. 

5. Return Air Filter:  Washable long-life net filter with mildew proof resin, unless otherwise indicated. 
6. Condensate Drainage:  Built-in condensate drain pan with PVC drain connection. 
7. Cabinet Insulation:  Sound absorbing foamed polystyrene and polyethylene insulation. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that required electrical services have been installed and are in the proper locations prior to starting 
installation. 

B. Notify Engineer  if conditions for installation are unsatisfactory. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install refrigerant piping in accordance with equipment manufacturer's instructions. 

C. Perform wiring in accordance with NFPA 70, National Electric Code (NEC). 

D. Coordinate with installers of systems and equipment connecting to this system. 

3.03 SYSTEM STARTUP 

A. Prepare and start equipment and system in accordance with manufacturer's instructions and 
recommendations. 

B. Adjust equipment for proper operation within manufacturer's published tolerances. 

3.04 CLEANING 

A. Clean exposed components of dirt, finger marks, and other disfigurements. 

3.05 COMMISSIONING 

A. See Section 01 9113 - General Commissioning Requirements for additional requirements. 

B. Execute mechanical system commissioning as indicated on Section 23 0800. 

C. Execute BAS, SCADA, or other linked integration automation system commissioning as indicated on 
Section 25 0800. 

D. Perform the following Functional Tests: 

E. Replace components not functioning properly. 
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3.06 INSPECTION 

A. As required, a representative of the manufacturer shall be contacted by the contractor to inspect and 
certify the installation of the VRF system. Any fee or cost pertaining to this inspection is the 
responsibility of the contractor. Submit a statement letter from the manufacturer as required in the 
closeout activities section (238129-3.06-C). 

3.07 CLOSEOUT ACTIVITIES 

A. See Section 01 7800 - Closeout Submittals for additional submittals. 

B. See Section 01 7900 - Demonstration and Training for additional requirements. 

C. Submit one of the following: 
1. Statement letter from manufacturer's representative stating their approval of the entire VRF system 

as installed by contractor following an on site inspection. Letter must contain the following: 
a. Approval statement by manufacturer. 
b. Name of manufacturer. 
c. Name of manufacturer's representative. 
d. Manufacturer's contact information. 
e. Job location. 
f. Owner's representative. 
g. Name of installer's company. 
h. Name of installer's representative. 
i. Installer's contact information. 

2. Statement letter from manufacturer's representative stating that an inspection of the VRF 
installation is not required by the manufacturer and will not prevent the system equipment from 
being warrantied. 

D. Demonstrate proper operation of all system components to Owner's designated representative. 

E. Demonstration:  Demonstrate operation of system to Owner's personnel. 
1. Use operation and maintenance data as reference during demonstration. 
2. Briefly describe function, operation, and maintenance of each component. 

F. 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 of training. 
3. Location:  At project site. 
4. Provide and submit to Engineer a sign-in sheet for instructors and Owner's representative(s). 

Submit with Closeout Submittals. 

3.08 PROTECTION 

A. Protect installed components from subsequent construction operations. 

B. Replace exposed components broken or otherwise damaged beyond repair. 

3.09 MAINTENANCE 

A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements. 

END OF SECTION 
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SECTION 26 0000 

GENERAL PROVISIONS - ELECTRICAL CONTRACTOR 

PART 1 - GENERAL 

1.01 DOCUMENTS 

A. All work in this Division is subject to the provisions of the General Conditions and specifications of the 
"General Requirements" for project. 

B. The Contractor shall refer to the General Conditions and the General Requirements and shall abide by 
same as integral to this Contract. 

C. Thoroughly study drawings of other trades (Architectural, Structural, Plumbing, etc.). Contractor has 
performed this review and accepts responsibility for coordination of the work with that shown for other 
trades. 

D. Drawings and specifications are complementary when relating to electrical work. Where a discrepancy 
occurs between drawings and technical specifications, the conflict is to be brought to the attention of the 
Engineer. 

E. The Engineer shall be the sole source for interpretation of the Contract documents relating to electrical 
items. 

1.02 SCOPE 

A. The scope of work shall include, but not be limited to, the following: 
1. Provide new breakers in existing panels. 
2. Provide all conduit, wiring and boxes for work indicated. 
3. All cover plates, receptacle covers, switch covers and blank plates to be metal.  All exposed plates 

to be stainless steel.  Plastic will not be permitted. 
4. Include in this bid the cost of all labor, materials, tools, transportation, equipment, insurances, taxes 

(where applicable), benefits, temporary protection, permits, and all necessary and miscellaneous 
items required to provide the various systems shown and described, complete and in good operating 
condition, whether or not all miscellaneous items are specifically described in these specifications 
or shown on the drawings. This Contractor shall install all work in accordance with applicable 
codes and shall prepare additional coordination drawings and/or shop drawings as necessary to 
obtain approval of governing bodies having jurisdiction over this project, or as directed by the 
Engineer. 

1.03 DEFINITIONS 

A. The terms hereinafter defined apply only to the work described in Division 26. 
B. "Provide" means to deliver and install, including all labor and material for approved operation. 
C. "Furnish", "Supply", or "Deliver" means to deliver to the job site location, unload, and set in a location 

determined by the Engineer, as required without installation. 
D. "Install" means to mount and make approved operating connections no matter who provides the related 

systems, equipment, or devices. 
E. "Equal", "Approved Equal", or "Equal as Approved" means equal in the opinion of or approved as equal 

by the Engineer. 
F. "Approved", "Acceptable", or "Satisfactory" means the Engineer's acceptance of a finished work or 

stated part thereof. 
G. "Substantial, Completion" means that point in time when the Engineer determines that the electrical 

systems are complete to a point to where the Owner can take occupancy and beneficial use of the 
apparatus. This may be independent from the substantial completion of other portions or the complete 
scope of the entire project. 

H. "Start of Warranty" means that point in time when the Owner accepts the installation after being certified 
as complete by the Engineer. A written confirmation of this date will be required to inform the Owner 
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that the warranty on equipment is to begin. The start date of warranties may differ for differing pieces of 
equipment if in the opinion of the Engineer it is in the Owner's interest to do so. 

I. "Removal" means to disconnect, unhook, remove, and dispose of the referenced item to include 
dismantling of conduit, removing of existing wires back to a safe point as determined by the Engineer, 
and dismantling of any support structure which remains. 

1.04 CODES, REGULATIONS, AND STANDARDS 

A. Materials furnished and/or installed under this specification shall conform with applicable requirements 
of codes, regulations, and standards described herein or otherwise in affect. Any material that is 
substandard to any if the following shall not be installed, but any material exceeding such requirements 
shall be used when specified or shown. 

B. All materials and equipment installed shall comply with standards of: 
1. National Fire Protection Agency (NFPA) 
2. Local Utilities 
3. Owner's Insurance Underwriters 
4. Applicable Government Agencies and Departments 
5. Underwriters Laboratory (UL) 
6. Federal and State Occupational Safety and Health Act (OSHA) 
7. Local Municipality 
8. Local Fire Department 
9. Americans with Disabilities Act 

C. Equipment standards shall be as follows, unless otherwise specified: 
1. Lighting - UL, IES 
2. Motors - NEMA Standards, UL listed, USA Standard 50 
3. Switches - UL, NEMA 
4. Panel boards and breakers - UL 
5. Wire - UL, NEC 

D. Contractor shall also be bound by any local ordinance or regulation, which has jurisdiction over this 
work. 

1.05 PERMITS AND FEES 

A. It shall be the responsibility of this Contractor to obtain all permits and pay all fees required by any 
agency having jurisdiction over this project. This shall include, but not be limited to, electrical permits, 
fees for inspections, and fees required upon submission of drawings for approval by local agencies. 

1.06 QUALITY ASSURANCE 

A. Install all work true to line and grade, parallel and close to walls, and as direct as feasible while 
maintaining maximum head room. Do not install work across windows, doors, or other openings. 

B. Disconnect switches, transformers, panel boards, starters, and all other equipment shall be accessible for 
operation, service, or maintenance. 

C. The Engineer may stop the use of any materials or equipment not complying with the drawings or 
specifications, and may instruct the Contractor to replace all substandard work or materials at no cost to 
the Owner. 

D. All equipment and systems shall operate under all specified loads without sound or vibration, which is 
objectionable to the Engineer. Such conditions shall be corrected in an approved manner before the 
related installation will be accepted. 

E. All equipment and materials shall be new and without blemish or defects. 
F. All equipment of one type (such as switchboards, panels, starters, disconnects, etc.) shall be the products 

of one manufacturer. 
1.07 EXAMINATION OF PREMISES AND DRAWINGS 

A. Before submitting proposal: 
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1. Examine all drawings and specifications relating to work of all other trades to determine scope and 
relation to other work. 

2. Examine all existing conditions affecting compliance with plans and specifications by visiting site 
and/or building. 

3. Ascertain access to site, available storage, and delivery facilities. 
B. Before commencing work: 

1. Verify all governing dimensions at site and/or building. 
2. Inspect all adjacent work. 

1.08 OBSTACLES, INTERFERENCE, AND COORDINATION 

A. General Requirements 
1. Plans show general design arrangement. Install work substantially as indicated. Verify exact 

location and elevations on the job. DO NOT SCALE PLANS. 
2. Due to small scale of drawings, it is not possible to indicate all offsets, fittings, or changes in 

elevations. Adjust installation of conduit, equipment locations, etc. to accommodate work with 
obstacles and interference encountered as part of Contract. 

B. Interference 
1. Thoroughly coordinate work with all other Contractors and determine exact route or location of 

each conduit or piece of equipment prior to installation. Maintain maximum headroom wherever 
possible and obtain special approval before installing any work below 7'-0" clear headroom in 
mechanical or electrical spaces. Install work so that all equipment is serviceable and operable. 

2. Should details, field conditions, changes in equipment, or shop drawing information necessitate an 
important rearrangement, report same to Engineer and obtain approval before proceeding. 

3. Do not install conduit, J-Boxes, electrical devices, equipment below HVAC equipment which 
needs to be replaced for maintenance, i.e., heat pump, air handling unit, in-line pump, etc. 

C. Roughing 
1. Before roughing for equipment furnished by others, obtain approved rough drawings and exact 

location for each piece of equipment. Do not "rough-in" services without approved drawings. 
2. Obtain drawings or proper information giving final location of all motor and control connections. 
3. Unless otherwise detailed or specified: 

a. All services shall be concealed in wall above ceilings, etc. 
b. Work shall be exposed only where approved by the Engineer. 
c. Notify Engineer if work cannot be concealed, as intended. 
d. Branch circuits and feeders shall not be installed under floor slab, unless noted on drawings. 

D. Coordination with Other Drawings 
1. Review all construction drawings, and if necessary request of other Contractors shop drawings to 

coordinate work. If conflict occurs between electrical drawings and/or other construction drawings, 
advise Engineer in writing before installation and act in accordance with the Engineer's direction. 

E. It is the responsibility of this Contractor and not the Engineer to coordinate the installation of all work in 
the field. 

F. If it should be necessary to remove and/or relocate any material or equipment that has been installed 
without the proper investigations or coordination with the work of other Contractors, such materials or 
equipment shall be removed and relocated without any additional cost to the Owner. 

1.09 STRUCTURAL LIMITATIONS 

A. This Contractor shall be responsible for any damage to any new or existing structure or contents thereof, 
due to overloading as a result of his work or under his direction. If the Contractor has any doubt about the 
ability of the structure to withstand his loads, he is to submit the question in writing to the Engineer for a 
written response. 

1.10 SCHEDULING AND PROCEDURE OF WORK 

A. The Contractor, immediately after being awarded the Contract, shall prepare and submit to the Engineer 
an estimated progress schedule for the work. Such schedules shall indicate the dates for starting and 
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completion of significant stages of construction and shall be kept current during the execution of the 
work. The format shall be in accordance with Division 1, "General Requirements". 

B. The Contractor shall provide and maintain such qualified personnel and equipment as necessary to 
perform the work in accordance with the progress schedule. It shall be the responsibility of this 
Contractor to maintain his schedule so as to not to delay the progress of the project or the schedules of 
other Contractors. 

C. Prior to performing any work in an existing structure, the Contractor shall obtain the approval of the 
Owner to cut into existing circuits. 

1.11 SHOP DRAWINGS 

A. Refer to the technical sections hereinafter in Division 26 for items which require submission of shop 
drawings for review by the Engineer. 

1.12 SUBMITTAL OF EQUIPMENT AND MATERIALS 

A. Refer to the technical section hereinafter in Division 26 for items which require submission of catalog 
cuts or descriptive literature. 

B. The Contractor shall submit the quantity of equipment catalog cuts or descriptive literature as required by 
Division 1, "General Requirements". 

C. For the items so listed, cuts or literature shall be marked to indicate the following: 
1. Function of the equipment to be furnished 
2. Picture of unit 
3. Ratings, dimensions, and service clearances 
4. Arrangement to be furnished 
5. Electrical or other power characteristics 
6. Data sheets of accessories to be furnished 
7. Operating weight of each equipment unit 
8. Designation of item as shown on the drawings 

D. Use equipment of one manufacturer and type for all similar applications, unless otherwise specified. 
1.13 SUBCONTRACTORS 

A. Unless otherwise stated in Division 1, the Contractor shall submit a list of subcontractors for the 
Engineer's information. Included shall be the subcontractor's address and phone number. 

B. All provisions of this Contract shall apply equally to the Contractor, his subcontractors, second tier 
subcontractors, and/or suppliers. 

1.14 SUBSTITUTIONS 

A. The Engineer shall be the sole judge for determining if a submitted product is "EQUAL" to the named 
manufacturer(s) in the technical specifications. 

B. Equipment substituted for that of the first named manufacturer must conform to the space requirements 
shown on the drawing. Any substituted equipment that cannot meet space requirements shall be replaced 
at the Contractor's expense.  Any modifications of related systems (electrical, piping, ductwork, etc.) 
caused by a substitution shall be made at the Contractor's expense. 

C. The cost of redesign for any building component necessitated by the substitution of equipment for the 
first named in the technical specifications of Division 26 shall be borne by the Contractor making such 
substitution and shall be included as part of his bid. 

D. Acceptance of substituted equipment by the Engineer does not relieve the Contractor from meeting all 
requirements of Division 26. 

E. Substitution of equipment, systems, etc., requiring approval of local authorities must comply with such 
regulations and shall be filed for approval at the expense of Contractor (should filing be necessary). The 
Contractor, in offering substitutions, shall hold the Owner and Engineer harmless if the substituted item 
is an infringement of a patent held by the specified manufacturer. 
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1.15 CONTRACTOR SUPERVISION 

A. The Electrical Contractor shall assign one or more competent supervisors who shall: 
1. Have authority to accept and execute orders or instructions from the Engineer. Such orders or 

instructions shall constitute due notice when confirmed in writing. 
2. Cooperate with the other Contractors, subcontractors, the Engineer, and the Owner in all matters to 

avoid conflicts and delays. 
3. Make necessary decisions relating to all aspects of Division 26. 

1.16 TEMPORARY SERVICES 

A. Design for temporary services shall be the responsibility of the designated Contractors. The Engineer 
shall not be liable for any design or approval of temporary services. 

1.17 SLEEVES AND CHASES 

A. Provide sleeves for conduits, bus-ducts, and wireways passing through floors, walls, partitions, ceilings, 
and roofs of new or existing buildings, unless otherwise shown in the drawings. 

B. Circular sleeves in new construction shall be 22-gauge or heavier, galvanized iron or preformed plastic, 
filled with sand or other suitable material to maintain their shapes and prevent distortion during 
construction operations. 

C. Large square or rectangular openings shall be formed with lumber, plastic, or 22-gauge galvanized iron 
to the dimensions required. Forms shall be suitably braced or filled with sand to prevent distortion during 
construction operations. 

D. Provide cast iron sleeves with water step flanges when conduit or wireway is required to pass through 
walls or floors in contact with earth or water, except where below the lowest floor level. 

E. All sleeves, chases, and openings shall be located and sized by the Contractor whose work must penetrate 
the building elements, but shall not exceed a dimension of 1" beyond each side of the conduit, wireway, 
or bus-duct shown on the drawings. 

F. Sleeves shall be equal in length to the depth of construction. In waterproof floor construction, sleeves 
shall extend a maximum of 2" above finished floor level. 

1.18 PROTECTION OF MATERIALS AND EQUIPMENT 

A. All material and equipment is, and shall remain, the property of each Contractor or subcontractor until 
accepted by the Owner or approved for payment. Any loss or damages prior to that time shall be replaced 
or repaired at no cost to the Owner. 

B. Each Contractor and subcontractor shall diligently: 
1. Protect all material and equipment against loss or damage by corrosion, the weather, other trades, 

foreign matter, or theft. 
2. Keep his material and equipment stored in an orderly manner where it will not interfere with other 

work. 
3. Move his material or equipment to a new location at his own expense if its presence interferes with 

other work. 
C. Any material or equipment damaged or corroded may be rejected by the Engineer as unacceptable and 

shall be replaced at no cost to the Owner. 
1.19 SUPPORTS AND ANCHOR BOLTS 

A. After thoroughly investigating architectural, structural, mechanical, and electrical Contract drawings and 
shop drawings related to how and where equipment is to be supported, the Contractor shall provide: 
1. Necessary framing, bolts, inserts, stands, brackets, or other items required for proper support 
2. Supporting accessories, where required, whether shown or not 

B. Supports shall be rigid enough to prevent any movement of the mounted equipment and shall be 
acceptable to the Engineer. 

C. The use of wooden supports shall be unacceptable, unless prior approval of the Engineer is obtained. 
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D. Anchor bolts, where required, shall be the length and diameter as shown on the drawings. Anchor bolts 
shall be set or drilled into concrete pads or walls and shall be protected during construction to prevent 
damage to threads. The layout pattern of all anchors required for electrical equipment shall be the 
responsibility of this Contractor. Anchor bolts, washers, and nuts shall all be Type 304 stainless steel, 
unless otherwise approved by the Engineer. 

1.20 PAINTING 

A. It is the responsibility of this Contractor to provide painting for the following items: 
1. Touchup of factory finishes applied to equipment or devices furnished under this Contract. 
2. Prime painting of all hangers, rods, channels, supports, or anchors required to support electrical 

equipment or pipe. 
3. Exposed electrical items not provided with a factory finish such as conduits, access panels, and 

similar items. Paint to match adjacent finished surfaces, unless otherwise directed. Painting is not 
required for exposed items adjacent to architectural surfaces that are specified or scheduled to 
remain unfinished. 

4. Paint exposed rigid conduit. 
B. Wash exposed metal with solvent prior to applying primer. 
C. Prime painting shall be accomplished by painting the surface with modified alkyd rust-inhibitive primer 

similar to Tnemec 10-99 gray or approved equal. 
D. Finish coat shall be acrylic semigloss enamel, color by Engineer. 
E. Do NOT paint HVAC equipment, factory finishes, concealed pipings, equipment labels, fusible links, or 

identification labeling on pipes. 
F. Environmental Requirements: 

1. Comply with manufacturer's recommendations for environmental conditions under which paint and 
paint systems shall be applied. 

2. Ensure adequate ventilation during interior painting. 
3. Do not apply finish in areas in which open flames or welding are used, or where dust is being 

generated. 
4. Do not apply exterior paint in rain, fog or mist, or when temperature is below 45°F. 
5. Do not use spraying equipment inside existing occupied facilities without the Owner's written prior 

approval. When spraying is performed, provide adequate protection against damage to adjacent 
surfaces by over spray and fallout. 

G. Protection: Provide barriers and post signs as necessary to protect newly applied finishes. 
H. Submit Material Safety Data sheets for each type and manufacturer of paint to be used on this project. 

1.21 IDENTIFICATION 

A. Provide identification of equipment and systems in accordance with the following schedule: 
1. Panel boards - Identify all lighting or power panels on the interior surface of the door with an 

engraved plastic nameplate, fastened to the surface with two flat head sheet metal screws. 
Designation shall match that shown on the drawings. Install a typed directory of the breakers in the 
pocket provided. 

2. Transformers, contactors, disconnect switches - Identify with an engraved plastic nameplate 
fastened to the front of the device with two flat head sheet metal screws. 

3. Buried conduit - On the top of the sand bed, place a continuous fabric marker, made of plastic or 
other non-destructible material, with the words "CAUTION -ELECTRICAL WIRES". 

B. All nameplates shall be a minimum of 1" x 3" lamicoid signs, white with black letters, a minimum of 
1/4" high. Plates shall have mastic on the back and two screw holes for mounting hardware. 

1.22 TESTING 

A. Testing procedures for each piece of equipment, apparatus, or system shall be as stated in the technical 
sections of Division 26. 
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B. All costs associated with testing and verifying electrical equipment operation shall be borne by the 
Contractor, including water, power, independent agency fees, wages, and expenses of manufacturer 
representative, and standby labor. 

C. All tests shall be performed by the Contractor in the presence of the Engineer. A five-(5) day notice to 
the Engineer concerning scheduled tests shall be required of the Contractor. 

D. At the completion of each test, a written report or documentation shall be prepared by the Contractor or 
his agent and forwarded to the Engineer for this evaluation and acceptance. 

E. No system, equipment, or installation shall be accepted for use by the Owner until all specified testing 
has been accomplished to the satisfaction of the Engineer. 

1.23 CLEANING 

A. Prior to acceptance by the Owner, all new equipment, material, conduit, wireway, bus-duct, or other item 
provided under Division 26 shall be swept, vacuumed, or wiped clean by the Contractor and left in good 
condition. This shall include, but not be limited to, horizontal ledges, conduit, tops of bus-duct, tops of 
equipment, interiors of enclosures such as control cabinets or panel enclosures, transformers, control 
devices, disconnects, starters, motor control centers, and instruments. In addition, all light fixture lenses 
shall be cleaned on the inside and outside and left in spotless condition. 

B. Failure to perform this cleanup in a timely manner will result in the work being done by the Owner with 
the resultant cost deducted from the Contract amount. 

1.24 OPERATING INSTRUCTIONS 

A. At the time of occupancy by the Owner, whether partially or totally, the Contractor shall provide to the 
Engineer, three (3) copies of operating and maintenance data, bound into hard cover binders with the 
Contractor's name and project description affixed to the front cover. Manuals shall be divided into 
sections by equipment with each section identified by a tab index. 

B. For each piece of equipment provided under Division 26, the following data shall be included: 
1. Manufacturer's printed instructions for installation, operation, maintenance, and replacement parts 
2. Wiring diagrams 
3. Lubrication charts and instructions, including a list of oils and greases 
4. Equipment test reports 
5. Shop drawings, when required by the technical specifications 
6. Manufacturer's material or equipment guarantees, made out to the Owner 
7. Fuse sizes 
8. Inspection reports 
9. Copies of record submittals, when required by the specifications 

1.25 START-UP 

A. The Contractor shall be responsible to schedule all start- up of all electrical equipment and assume all 
associated costs, including wages and expenses of manufacturer's representatives. 

B. Where required by the technical specifications, the Manufacturer's authorized representative shall be 
present at the time of equipment start-up and shall be responsible for conducting all tests and certifying 
the results. 

C. After all systems have been started and checked out by the Contractor, the Engineer shall be notified by 
the Contractor that his tests are complete and the Engineer can begin his inspection and verification 
procedures. The Contractor shall provide whatever labor and material is necessary to aid the Engineer in 
completing this task. 

D. After verification by the Engineer that the installation is acceptable and can be transferred to the Owner, 
the Contractor shall provide the services of qualified people to instruct the Owner's representative or 
custodial force in the operation of each partial or complete system or piece of equipment. Advance notice 
of at least 48 hours shall be given to the Owner and Engineer prior to the scheduling of this instruction 
period. The Engineer reserves the right to postpone acceptance of any equipment for which the Owner 
has not received instructions. 
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1.26 GUARANTEES 

A. The provision of Division 1, "General Requirements", shall apply to all items specified in Division 26. 
B. It is understood that the Contractor shall immediately respond to all calls from the Owner or Engineer to 

correct any deficiencies found during the guarantee period and shall immediately correct them at no cost 
to the Owner. 

C. It is also understood that certain maintenance items are not part of the guarantee and are the Owner's 
responsibility during the first year. These include but are not limited to: 
1. Lubrication of rotating parts 
2. Cleaning of light fixture lenses 
3. Adjustment of transformer taps 
4. Scheduling of operating times 
5. Replacement of blown fuses, unless associated with equipment failure during warranty period. 

D. If, in the opinion of the Engineer, a Contractor's callback is the result of lack of maintenance by the 
Owner or is due to actions of others beyond the Contractor's control, repair or correction will not be 
required, unless authorized by the Owner as work additional to the original Contract. In this case, a 
written decision will be rendered by the Engineer. 

1.27 RECORD DRAWINGS 

A. The Contractor shall comply with the provisions of Division 1, "General Requirements", with regard to 
maintaining and providing Record Drawings. 

B. In addition, any field changes to wiring diagrams, control sequences, or manufacturer's standard 
equipment shall be recorded in the published literature for that item and a copy placed with the apparatus 
in the field. 

1.28 EQUIPMENT FURNISHED BY OTHERS 

A. The Electrical Contractor shall complete all connections required to operate equipment shown on the 
drawings as furnished by other Contractors or by the Owner. Connection shall include terminations, 
hardware, wire, wire nuts, flexible conduit where required, and disconnect switch (when shown). 

B. Testing of equipment furnished by others is not part of this Contractor's responsibility, but he shall 
provide manpower as necessary to verify that all electrical connections made by him are proper during 
tests. 

END OF SECTION 
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SECTION 26 0501 
SUMMARY OF WORK - ELECTRICAL 

 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

 A. Provide the Work included in accordance with the Contract Documents. 
 

 B. Provide all labor, materials, equipment, tools, appliances, auxiliaries, services, hoisting, scaffolding, 
support, supervision, and Project Record Documents, and perform all operations for the furnishing and 
installing of the complete electrical system, including but not limited to the work described hereinafter. 
The work shall meet or exceed the latest codes, regulations and requirements required by the local 
Building Department (as mentioned in Division 01). 

 
 C. The electrical work is shown schematically on the Drawings to indicate the general system arrangement 

and configuration. The work of this Division shall include coordination with the work of other Divisions 
of the Specifications and the Contract Documents so as to provide a complete and operational system 
capable of being readily operated and maintained, including approved re-arrangement of the systems and 
equipment and re-routing of distribution services to enable the complete system to fit within the confines 
of the allotted electrical spaces, all to the satisfaction of the Architect/Engineer or as directed by the 
Architect/Engineer. 

 
 D. The work shall include but not limited to the following: 

 
 1. Panelboards 
 2. Feeder and branch circuits 
 3. Wiring devices 
 4. Lighting fixtures 
 5. Lighting controls 
 6. Equipment connections 
 7. Fire alarm system rework 
 8. Intercom/clock system rework 

 
1.2 SETTING OUT OF WORK 
 

 A. All equipment capacities, etc. are listed for job site operating conditions. All equipment sensitive to 
altitudes or ambient temperatures shall be derated and method of derating shown on the Shop Drawings. 

 
 B. Use mechanics skilled in their trade for all work. 

 
 C. Keep all items protected before and after installation. Clean up all debris. 

 
 D. Perform all tests required by local authorities in addition to tests specified herein, such as life safety 

systems. 
 
 E. Applicable equipment and materials shall be listed by Underwriters' Laboratories and manufactured in 

accordance with ASME, NEMA, ANSI or IEEE standards and as approved by local authorities having 
jurisdiction. 

 
 F. Before commencing work, examine all adjoining, underlying, etc., work on which this work is in any way 

dependent for perfect workmanship and report any condition which prevents performance of first class 
work. Become thoroughly familiar with actual existing conditions to which connections must be made or 
which must be changed or altered. 
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1.3 MECHANICAL EQUIPMENT WIRING 
 

 A. Provide all labor and materials required to complete electrical (power) wiring for plumbing, heating and 
ventilating, elevators, escalators and miscellaneous equipment, as called for in these specifications and/or 
shown on the Drawings. 

 
 B. Install and wire all single-phase motor protection switches and combination starters mounted within 

motor control centers, and disconnects as required for mechanical equipment unless otherwise 
specifically noted in these specifications or on the drawings. Remote starters will be provided by the trade 
providing the motor. 

 
 C. Confirm final connections, loads, and locations of motors prior to ordering of equipment and installation. 

 
 
PART 2 - PRODUCTS – NOT USED 
 
 
PART 3 - EXECUTION – NOT USED 
 

END OF SECTION�
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SECTION 26 0505 

SELECTIVE DEMOLITION FOR ELECTRICAL 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Electrical demolition. 
PART 2  PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 

A. Materials and equipment for patching and extending work:  As specified in individual sections. 
PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that abandoned wiring and equipment serve only abandoned facilities. 
B. Demolition drawings are based on casual field observation and existing record documents. 
C. Report discrepancies to Engineer before disturbing existing installation. 
D. Beginning of demolition means installer accepts existing conditions. 

3.02 PREPARATION 

A. Disconnect electrical systems in walls, floors, and ceilings to be removed. 
B. Coordinate utility service outages with utility company. 
C. Provide temporary wiring and connections to maintain existing systems in service during construction.  

When work must be performed on energized equipment or circuits, use personnel experienced in such 
operations. 

D. Existing Electrical Service:  Maintain existing system in service until new system is complete and ready 
for service.  Disable system only to make switchovers and connections.  Minimize outage duration. 
1. Obtain permission from Owner at least 24 hours before partially or completely disabling system. 
2. Make temporary connections to maintain service in areas adjacent to work area. 

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Perform work for removal and disposal of equipment and materials containing toxic substances regulated 
under the Federal Toxic Substances Control Act (TSCA) in accordance with applicable federal, state, and 
local regulations. Applicable equipment and materials include, but are not limited to: 
1. PCB-containing electrical equipment, including transformers, capacitors, and switches. 
2. PCB- and DEHP-containing lighting ballasts. 
3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge (HID), 

arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon, and 
incandescent. 

B. Remove, relocate, and extend existing installations to accommodate new construction. 
C. Remove abandoned wiring to source of supply. 
D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes.  Cut 

conduit flush with walls and floors, and patch surfaces. 
E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit servicing them 

is abandoned and removed.  Provide blank cover for abandoned outlets that are not removed. 
F. Disconnect and remove electrical devices and equipment serving utilization equipment that has been 

removed. 
G. Repair adjacent construction and finishes damaged during demolition and extension work. 
H. Maintain access to existing electrical installations that remain active.  Modify installation or provide 

access panel as appropriate. 
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3.04 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment that remain or that are to be reused. 
B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace damaged 

circuit breakers and provide closure plates for vacant positions.  Provide typed circuit directory showing 
revised circuiting arrangement. 

END OF SECTION 
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SECTION 26 0519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Underground feeder and branch-circuit cable. 

B. Service entrance cable. 

C. Metal-clad cable. 

D. Wiring connectors. 

1.02 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 

B. Section 26 0505 - Selective Demolition for Electrical:  Disconnection, removal, and/or extension of 
existing electrical conductors and cables. 

C. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for 
grounding conductors and grounding connectors. 

D. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements. 

1.03 REFERENCE STANDARDS 

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013. 

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-
Hard, or Soft; 2011. 

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 
Purposes; 2010 (Reapproved 2014). 

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 
Conductors for Subsequent Insulation; 2004 (Reapproved 2014). 

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic Pressure-
Sensitive Electrical Insulating Tape; 2010. 

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically Insulating 
Rubber Tapes; 2013. 

G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 

H. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 2012. 

I. NECA 121 - Standard for Installing Nonmetallic-Sheathed Cable (Type NM-B) and Underground Feeder 
and Branch-Circuit Cable (Type UF); 2007. 

J. NEMA WC 70 - Nonshielded Power Cable 2000 V or Less for the Distribution of Electrical Energy; 
2009. 

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

L. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions. 

M. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions. 

N. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Most Recent Edition, Including All 
Revisions. 

O. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions. 

P. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions. 
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Q. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions. 

R. UL 493 - Thermoplastic-Insulated Underground Feeder and Branch-Circuit Cables; Current Edition, 
Including All Revisions. 

S. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition, Including All 
Revisions. 

T. UL 854 - Service-Entrance Cables; Current Edition, Including All Revisions. 

U. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other sections with 

the actual conductors to be installed, including adjustments for conductor sizes increased for 
voltage drop. 

2. Coordinate the installation of direct burial cable with other trades to avoid conflicts with piping or 
other potential conflicts. 

3. Coordinate with electrical equipment installed under other sections to provide terminations suitable 
for use with the conductors to be installed. 

4. Notify Engineer of any conflicts with or deviations from Contract Documents.  Obtain direction 
before proceeding with work. 

1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors and cables, 
including detailed information on materials, construction, ratings, listings, and available sizes, 
configurations, and stranding. 

C. Field Quality Control Test Reports. 

D. Project Record Documents:  Record actual installed circuiting arrangements. Record actual routing. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution requirements. 

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this 
section with minimum three years documented experience. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.01 CONDUCTOR AND CABLE APPLICATIONS 

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and product 
listing. 

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 
permitted, or required. 

C. Nonmetallic-sheathed cable is not permitted. 

D. Metal-clad cable is permitted only as follows: 
1. Where not otherwise restricted, may be used: 

a. Where concealed above accessible ceilings for final connections from junction boxes to 
luminaires. 
1) Maximum Length:  6 feet. 
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b. Where concealed in hollow stud walls, above accessible ceilings, and under raised floors for 
branch circuits up to 20 A. 

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 

A. Provide products that comply with requirements of NFPA 70. 

B. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, etc. 
as required for a complete operating system. 

C. Comply with NEMA WC 70. 

D. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83. 

E. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44. 

F. Conductors for Grounding and Bonding:  Also comply with Section 26 0526. 

G. Conductor Material: 
1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. 

Conductor sizes indicated are based on copper. 
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper conductors 

complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise indicated. 
3. Tinned Copper Conductors:  Comply with ASTM B33. 

H. Minimum Conductor Size: 
1. Branch Circuits:  12 AWG. 

a. Exceptions: 
2. Control Circuits:  14 AWG. 

I. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

J. Conductor Color Coding: 
1. Color code conductors as indicated unless otherwise required by the authority having jurisdiction.  

Maintain consistent color coding throughout project. 

2.03 UNDERGROUND FEEDER AND BRANCH-CIRCUIT CABLE 

A. Description:  NFPA 70, Type UF multiple-conductor cable listed and labeled as complying with UL 493, 
Type UF-B. 

B. Provide equipment grounding conductor unless otherwise indicated. 

C. Conductor Stranding: 
1. Size 10 AWG and Smaller:  Solid. 
2. Size 8 AWG and Larger:  Stranded. 

D. Insulation Voltage Rating:  600 V. 

E. Cable Jacket:  Listed and labeled as sunlight resistant. 

2.04 SERVICE ENTRANCE CABLE 

A. Service Entrance Cable for Above-Ground Use:  NFPA 70, Type SE multiple-conductor cable listed and 
labeled as complying with UL 854, Style R. 

B. Conductor Stranding:  Stranded. 

C. Insulation Voltage Rating:  600 V. 

2.05 METAL-CLAD CABLE 

A. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed for use 
in classified firestop systems to be used. 

B. Conductor Stranding: 
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1. Size 10 AWG and Smaller:  Solid. 
2. Size 8 AWG and Larger:  Stranded. 

C. Insulation Voltage Rating:  600 V. 

D. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2. 

E. Grounding:  Full-size integral equipment grounding conductor. 
1. Provide additional isolated/insulated grounding conductor where indicated or required. 

F. Armor:  Steel, interlocked tape. 

G. Provide PVC jacket applied over cable armor where indicated or required for environment of installed 
location. 

2.06 WIRING CONNECTORS 

A. Description:  Wiring connectors appropriate for the application, suitable for use with the conductors to be 
connected, and listed as complying with UL 486A-486B or UL 486C as applicable. 

B. Do not use insulation-piercing or insulation-displacement connectors designed for use with conductors 
without stripping insulation. 

C. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors. 

2.07 ACCESSORIES 

A. Electrical Tape: 
1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed as 

complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight; 
suitable for continuous temperature environment up to 221 degrees F. 

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with UL 
510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight; conformable for 
application down to 0 degrees F and suitable for continuous temperature environment up to 221 
degrees F. 

B. Wire Pulling Lubricant: 
1. Listed and labeled as complying with UL 267. 
2. Suitable for use with conductors/cables and associated insulation/jackets to be installed. 
3. Suitable for use at installation temperature. 

C. Cable Ties:  Material and tensile strength rating suitable for application. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that work likely to damage wire and cable has been completed. 

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 
accommodate conductors and cables in accordance with NFPA 70. 

D. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 PREPARATION 

A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables. 

3.03 INSTALLATION 

A. Circuiting Requirements: 
1. Unless dimensioned, circuit routing indicated is diagrammatic. 
2. When circuit destination is indicated without specific routing, determine exact routing required. 
3. Arrange circuiting to minimize splices. 
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4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-limited 
circuits in accordance with NFPA 70. 

5. Maintain separation of wiring for emergency systems in accordance with NFPA 70. 

B. Install products in accordance with manufacturer's instructions. 

C. Perform work in accordance with NECA 1 (general workmanship). 

D. Install underground feeder and branch-circuit cable (Type UF-B) in accordance with NECA 121. 

E. Install metal-clad cable (Type MC) in accordance with NECA 120. 

F. Installation in Raceway: 
1. Tape ends of conductors and cables to prevent infiltration of moisture and other contaminants. 
2. Pull all conductors and cables together into raceway at same time. 
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum pulling 

tension and sidewall pressure. 
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not recommended by 

the manufacturer. 

G. Paralleled Conductors:  Install conductors of the same length and terminate in the same manner. 

H. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports and 
methods approved by the authority having jurisdiction.  Provide independent support from building 
structure.  Do not provide support from raceways, piping, ductwork, or other systems. 
1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do 

not provide support from ceiling grid or allow conductors and cables to lay on ceiling tiles. 
2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds permissible limits. 

I. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment enclosures. 

J. Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors inside 
enclosures in accordance with NFPA 70. 

K. Make wiring connections using specified wiring connectors. 
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make splices 

in conduit bodies or wiring gutters. 
2. Remove appropriate amount of conductor insulation for making connections without cutting, 

nicking or damaging conductors. 
3. Do not remove conductor strands to facilitate insertion into connector. 
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides, and 

other contaminates. Do not use wire brush on plated connector surfaces. 

L. Insulate splices and taps that are made with uninsulated connectors using methods suitable for the 
application, with insulation and mechanical strength at least equivalent to unspliced conductors. 
1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical tape, or 

heat shrink tubing. 
a. For taped connections, first apply adequate amount of rubber splicing electrical tape or 

electrical filler tape, followed by outer covering of vinyl insulating electrical tape. 
2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical tape, or 

heat shrink tubing. 
a. For connections with insulating covers, apply outer covering of moisture sealing electrical 

tape. 
b. For taped connections, follow same procedure as for dry locations but apply outer covering of 

moisture sealing electrical tape. 
3. Wet Locations:  Use heat shrink tubing. 

M. Insulate ends of spare conductors using vinyl insulating electrical tape. 
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N. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally 
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of tape at 
each termination and at each location conductors are accessible. 

O. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and 
methods specified in Section 07 8400. 

P. Unless specifically indicated to be excluded, provide final connections to all equipment and devices, 
including those furnished by others, as required for a complete operating system. 

END OF SECTION 
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SECTION 26 0526 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

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. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional requirements for 
conductors for grounding and bonding, including conductor color coding. 

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements. 
1.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007. 
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. Verify exact locations of underground metal water service pipe entrances to building. 
2. Notify Engineer 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 3000 - Administrative Requirements for submittals procedures. 
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding and bonding 

system components. 
C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by product 

testing agency.  Include instructions for storage, handling, protection, examination, preparation, and 
installation of product. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 
PART 2  PRODUCTS 

2.01 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 for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits: 
1. Provide grounding electrode system for each separate building or structure. 
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2. Provide equipment grounding conductor routed with supply conductors. 
3. For each disconnecting means, provide grounding electrode conductor to connect equipment 

ground bus to grounding electrode system. 
4. Do not make any connections and remove any factory-installed jumpers between neutral 

(grounded) conductors and ground. 
2.02 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 0526: 
1. Use insulated copper conductors unless otherwise indicated. 

a. Exceptions: 
1) Use bare copper conductors where installed underground in direct contact with earth. 

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. 
2. Unless otherwise indicated, use mechanical connectors, compression connectors, or exothermic 

welded connections for accessible connections. 
D. Ground Rod Electrodes: 

1. Comply with NEMA GR 1. 
2. Material:  Copper-bonded (copper-clad) steel. 
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that work likely to damage grounding and bonding system components has been completed. 
B. 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. 
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below finished 

grade. 
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. Mechanical Connectors:  Secure connections according to manufacturer's recommended torque 
settings. 

END OF SECTION 
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SECTION 26 0529 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Support and attachment requirements and components for equipment, conduit, cable, boxes, and other 
electrical work. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0533.13 - Conduit for Electrical Systems:  Additional support and attachment requirements 
for conduits. 

B. Section 26 0533.16 - Boxes for Electrical Systems:  Additional support and attachment requirements for 
boxes. 

1.03 REFERENCE STANDARDS 

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products; 2015. 

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 
2009. 

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 2013. 
D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements. 
1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Coordinate sizes and arrangement of supports and bases with actual equipment and components to 

be installed. 
2. Coordinate work to provide additional framing and materials required for installation. 
3. Coordinate compatibility of support and attachment components with mounting surfaces at 

installed locations. 
1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel/strut framing 

systems, nonpenetrating rooftop supports, and post-installed concrete/masonry anchors. 
C. Shop Drawings:  Include details for fabricated hangers and supports where materials or methods other 

than those indicated are proposed for substitution. 
D. Installer's qualification statement. 

1.06 QUALITY ASSURANCE 

A. Comply with NFPA 70. 
B. Comply with applicable building code. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 
PART 2  PRODUCTS 

2.01 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements: 
1. Comply with the following. Where requirements differ, comply with most stringent. 

a. NFPA 70. 
b. Requirements of authorities having jurisdiction. 
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2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and hardware as 
necessary for complete installation of electrical work. 

3. Provide products listed, classified, and labeled as suitable for purpose intended, where applicable. 
4. Do not use products for applications other than as permitted by NFPA 70 and product listing. 
5. Steel Components:  Use corrosion-resistant materials suitable for environment where installed. 

a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633. 
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M. 
B. Conduit and Cable Supports:  Straps and clamps suitable for conduit or cable to be supported. 

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron. 
2. Conduit Clamps:  Bolted type unless otherwise indicated. 

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported. 
D. Metal Channel/Strut Framing Systems: 

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated fittings, 
accessories, and hardware required for field assembly of supports. 

2. Comply with MFMA-4. 
3. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch. 
4. Minimum Channel Dimensions:  1-5/8 inch wide by 13/16 inch high. 

E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated. 
1. Minimum Size, Unless Otherwise Indicated or Required: 

a. Equipment Supports:  1/2-inch diameter. 
b. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch diameter. 

F. Anchors and Fasteners: 
1. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener types 

indicated for specified applications. 
2. Powder-actuated fasteners are not permitted. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that mounting surfaces are ready to receive support and attachment components. 
B. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 
B. Install hangers and supports in accordance with NECA 1. 
C. Do not penetrate or otherwise notch or cut structural members without approval of Structural Engineer. 
D. Conduit Support and Attachment:  See Section 26 0533.13 for additional requirements. 
E. Secure fasteners in accordance with manufacturer's recommended torque settings. 

3.03 FIELD QUALITY CONTROL 

A. Inspect support and attachment components for damage and defects. 
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer. 

Replace components that exhibit signs of corrosion. 
C. Correct deficiencies and replace damaged or defective support and attachment components. 

END OF SECTION 
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SECTION 26 0533.13 

CONDUIT FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Stainless steel rigid metal conduit (RMC). 
B. Galvanized steel intermediate metal conduit (IMC). 
C. Stainless steel intermediate metal conduit (IMC). 
D. Galvanized steel electrical metallic tubing (EMT). 
E. Stainless steel electrical metallic tubing (EMT). 
F. Conduit fittings. 
G. Accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 
B. Section 26 0529 - Hangers and Supports for Electrical Systems. 
C. Section 26 0533.16 - Boxes for Electrical Systems. 

1.03 REFERENCE STANDARDS 

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005. 
B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005. 
C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC); 2005. 
D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 
E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013. 
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, 

and Cable; 2012. 
G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and 

Intermediate Metal Conduit; 2005. 
H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements. 
I. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions. 
J. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions. 
K. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current Edition, 

Including All Revisions. 
L. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions. 
M. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions. 
N. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel; Current Edition, Including All 

Revisions. 
O. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous 

(Classified) Locations; Current Edition, Including All Revisions. 
P. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions. 
Q. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds; Current 

Edition, Including All Revisions. 
1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
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1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be installed, 
including adjustments for conductor sizes increased for voltage drop. 

2. Coordinate arrangement of conduits with structural members, ductwork, piping, equipment, and 
other potential conflicts. 

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment. 
1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittals procedures. 
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and fittings. 

1.06 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 
B. Documents at Project Site:  Maintain at project site one copy of manufacturer's instructions and shop 

drawings. 
PART 2  PRODUCTS 

2.01 CONDUIT APPLICATIONS 

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70, 
manufacturer's instructions, and product listing. 

B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for specified 
applications. Where more than one listed application applies, comply with most restrictive requirements. 
Where conduit type for particular application is not specified, use galvanized steel rigid metal conduit. 

C. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit (RMC), stainless steel 
rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless steel 
intermediate metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or stainless steel 
electrical metallic tubing (EMT). 

D. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit (RMC), stainless steel 
rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless steel 
intermediate metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or stainless steel 
electrical metallic tubing (EMT). 

E. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit (RMC), stainless steel rigid 
metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless steel intermediate 
metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or stainless steel electrical 
metallic tubing (EMT). 

F. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit (RMC), 
stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless 
steel intermediate metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or stainless 
steel electrical metallic tubing (EMT). 

G. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit (RMC), 
stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless 
steel intermediate metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or stainless 
steel electrical metallic tubing (EMT). 

2.02 CONDUIT - GENERAL REQUIREMENTS 

A. Comply with NFPA 70. 
B. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only where they 

comply with specified requirements, are free from corrosion, and integrity is verified by pulling mandrel 
through them. 

C. Provide conduit, fittings, supports, and accessories required for complete raceway system. 
D. Provide products listed, classified, and labeled as suitable for purpose intended. 
E. Minimum Conduit Size, Unless Otherwise Indicated: 

1. Branch Circuits:  3/4-inch trade size. 
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2. Control Circuits:  1/2-inch trade size. 
F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable minimum 

size requirements specified. 
2.03 STAINLESS STEEL RIGID METAL CONDUIT (RMC) 

A. Description:  NFPA 70, Type RMC stainless steel rigid metal conduit complying with ANSI C80.1 and 
listed and labeled as complying with UL 6A. 

B. Fittings: 
1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as 

complying with UL 514B or UL 6A. 
2. Material:  Use stainless steel with corrosion resistance equivalent to conduit. 
3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including set screw 

and compression/gland types, are not permitted. 
2.04 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC) 

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with ANSI 
C80.6 and listed and labeled as complying with UL 1242. 

B. Fittings: 
1. Manufacturers: 

a. Substitutions:  See Section 01 6000 - Product Requirements. 
2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as 

complying with UL 514B or UL 1242. 
3. Hazardous/Classified Locations:  Use fittings listed and labeled as complying with UL 1203 for 

classification of installed location. 
4. Material:  Use steel or malleable iron. 

a. Do not use die cast zinc fittings. 
5. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including set screw 

and compression/gland types, are not permitted. 
2.05 STAINLESS STEEL INTERMEDIATE METAL CONDUIT (IMC) 

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with ANSI 
C80.6 and listed and labeled as complying with UL 1242. 

B. Fittings: 
1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as 

complying with UL 514B or UL 1242. 
2.06 FLEXIBLE METAL CONDUIT (FMC) 

A. Description:  NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled as 
complying with UL 1, and listed for use in classified firestop systems. 

B. Fittings: 
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 

514B. 
2. Material:  Use steel or malleable iron. 

a. Do not use die cast zinc fittings. 
2.07 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT) 

A. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with ANSI 
C80.3 and listed and labeled as complying with UL 797. 

B. Fittings: 
1. Manufacturers: 
2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 

514B. 
3. Material:  Use steel or malleable iron. 

a. Do not use die cast zinc fittings. 
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4. Connectors and Couplings:  Use compression/gland or set-screw type. 
a. Do not use indenter type connectors and couplings. 

5. Damp or Wet Locations, Where Permitted:  Use fittings listed for use in wet locations. 
6. Embedded Within Concrete, Where Permitted:  Use fittings listed as concrete-tight. Fittings that 

require taping to be concrete-tight are acceptable. 
2.08 STAINLESS STEEL ELECTRICAL METALLIC TUBING (EMT) 

A. Description:  NFPA 70, Type EMT stainless steel electrical metallic tubing complying with ANSI C80.3 
and listed and labeled as complying with UL 797A. 

B. Fittings: 
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 

514B. 
2. Connectors and Couplings:  Use compression/gland or set-screw type. 

2.09 ACCESSORIES 

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil, 0.020 inch. 
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive compound listed as complying 

with UL 2419; suitable for use with conduit to be installed. 
C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit and fittings 

to be installed. 
D. Sealing Compound for Hazardous/Classified Location Sealing Fittings:  Listed for use with particular 

fittings to be installed. 
E. Sealing Systems for Concrete Penetrations: 

1. Sleeves:  Provide water stop ring or cement coating that bonds to concrete to prevent water 
infiltration. 

2. Rate for minimum of 40 psig; suitable for sealing around conduits to be installed. 
3. Product:  __________. 
4. Substitutions:  See Section 01 6000 - Product Requirements. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that mounting surfaces are ready to receive conduits. 
B. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 
B. Install conduit in accordance with NECA 1. 
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101. 
D. Install intermediate metal conduit (IMC) in accordance with NECA 101. 
E. Conduit Routing: 

1. Unless dimensioned, conduit routing indicated is diagrammatic. 
2. When conduit destination is indicated without specific routing, determine exact routing required. 
3. Conceal conduits unless specifically indicated to be exposed. 
4. Conduits in the following areas may be exposed, unless otherwise indicated: 

a. Electrical rooms. 
b. Mechanical equipment rooms. 
c. Within joists in areas with no ceiling. 

5. Unless otherwise approved, do not route exposed conduits: 
a. Across floors. 
b. Across roofs. 
c. Across top of parapet walls. 
d. Across building exterior surfaces. 
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6. Conduits installed underground or embedded in concrete may be routed in shortest possible manner 
unless otherwise indicated. Route other conduits parallel or perpendicular to building structure and 
surfaces, following surface contours where practical. 

7. Arrange conduit to maintain adequate headroom, clearances, and access. 
8. Arrange conduit to provide no more than the equivalent of three 90 degree bends between pull 

points. 
9. Arrange conduit to provide no more than 150 feet between pull points. 
10. Route conduits above water and drain piping where possible. 
11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing fittings 

where moisture may collect. 
12. Maintain minimum clearance of 6 inches between conduits and piping for other systems. 
13. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This includes, but is 

not limited to: 
a. Heaters. 
b. Hot water piping. 
c. Flues. 

F. Conduit Support: 
1. Secure and support conduits in accordance with NFPA 70 using suitable supports and methods 

approved by authorities having jurisdiction; see Section 26 0529. 
2. Provide independent support from building structure. Do not provide support from piping, 

ductwork, or other systems. 
G. Connections and Terminations: 

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized steel 
conduits prior to making connections. 

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece couplings 
or split couplings. Do not use running threads. 

3. Use suitable adapters where required to transition from one type of conduit to another. 
4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock nuts for 

dry locations and raintight hubs for wet locations. 
5. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded edges at 

conduit terminations to protect conductors. 
6. Secure joints and connections to provide mechanical strength and electrical continuity. 

H. Penetrations: 
1. Do not penetrate or otherwise notch or cut structural members, including footings and grade beams, 

without approval of Structural Engineer. 
2. Make penetrations perpendicular to surfaces unless otherwise indicated. 
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set sleeves 

flush with exposed surfaces unless otherwise indicated or required. 
4. Conceal bends for conduit risers emerging above ground. 
5. Seal interior of conduits entering the building from underground at first accessible point to prevent 

entry of moisture and gases. 
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 

membrane. 
7. Install firestopping to preserve fire resistance rating of partitions and other elements; see Section 07 

8400. 
I. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion and 

expansion/deflection fittings to prevent damage to enclosed conductors or connected equipment. This 
includes, but is not limited to: 
1. Where conduits cross structural joints intended for expansion, contraction, or deflection. 
2. Where conduits are subject to earth movement by settlement or frost. 

J. Conduit Sealing: 
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1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not limited 
to: 
a. Where conduits enter building from outside. 
b. Where service conduits enter building from underground distribution system. 
c. Where conduits enter building from underground. 
d. Where conduits may transport moisture to contact live parts. 

2. Where conduits cross barriers between areas of potential substantial temperature differential, use 
foam conduit sealant at accessible point near penetration to prevent condensation. This includes, 
but is not limited to: 
a. Where conduits pass from outdoors into conditioned interior spaces. 
b. Where conduits pass from unconditioned interior spaces into conditioned interior spaces. 

K. Condensation Prevention:  Where conduits cross barriers between areas of potential substantial 
temperature differential, provide sealing fitting or approved sealing compound at an accessible point near 
the penetration to prevent condensation. This includes, but is not limited to: 
1. Where conduits pass from outdoors into conditioned interior spaces. 
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces. 

3.03 FIELD QUALITY CONTROL 

A. Correct deficiencies and replace damaged or defective conduits. 
3.04 CLEANING 

A. Clean interior of conduits to remove moisture and foreign matter. 
3.05 PROTECTION 

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection from 
entry of moisture and foreign material and do not remove until ready for installation of conductors. 

END OF SECTION 
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SECTION 26 0533.16 

BOXES FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull boxes. 

1.02 RELATED REQUIREMENTS 

A. Section 07 8400 - Firestopping. 

B. Section 26 0529 - Hangers and Supports for Electrical Systems. 

C. Section 26 0533.13 - Conduit for Electrical Systems: 
1. Conduit bodies and other fittings. 

D. Section 26 2726 - Wiring Devices: 
1. Wall plates. 

1.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010. 

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, 
and Cable; 2012. 

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013. 

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014. 

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition, 
Including All Revisions. 

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

I. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions. 

J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other 

potential obstructions within the dedicated equipment spaces and working clearances for electrical 
equipment required by NFPA 70. 

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of 
the actual equipment to be installed. 

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, clamps, 
support fittings, and devices, calculated according to NFPA 70. 

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected 
conduits, calculated according to NFPA 70. 

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed 
under other sections or by others. 

6. Coordinate the work with other trades to preserve insulation integrity. 
7. Coordinate the work with other trades to provide walls suitable for installation of flush-mounted 

boxes where indicated. 

1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets and enclosures, 
boxes for hazardous (classified) locations, floor boxes, and underground boxes/enclosures. 

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated 
by product testing agency.  Include instructions for storage, handling, protection, examination, 
preparation, and installation of product. 

D. Project Record Documents:  Record actual locations for outlet and device boxes, pull boxes, cabinets and 
enclosures, floor boxes, and underground boxes/enclosures. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.01 BOXES 

A. General Requirements: 
1. Do not use boxes and associated accessories for applications other than as permitted by NFPA 70 

and product listing. 
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway system and to 

accommodate devices and equipment to be installed. 
3. Provide products listed, classified, and labeled as suitable for the purpose intended. 
4. Provide grounding terminals within boxes where equipment grounding conductors terminate. 

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull Boxes: 
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required. 
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise indicated or 

required; furnish with compatible weatherproof gasketed covers. 
3. Use nonmetallic boxes where exposed rigid PVC conduit is used. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that mounting surfaces are ready to receive boxes. 

B. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 130, 
including mounting heights specified in those standards where mounting heights are not indicated. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and 
NFPA 70. 

D. Box Locations: 
1. Unless dimensioned, box locations indicated are approximate. 
2. Locate boxes as required for devices installed under other sections or by others. 
3. Locate boxes so that wall plates do not span different building finishes. 
4. Locate boxes so that wall plates do not cross masonry joints. 

E. Box Supports: 
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using suitable supports 

and methods approved by the authority having jurisdiction. 
2. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling support 

system. 

F. Install boxes plumb and level. 
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G. Install boxes as required to preserve insulation integrity. 

H. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and 
methods specified in Section 07 8400. 

I. Close unused box openings. 

3.03 CLEANING 

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 

3.04 PROTECTION 

A. Immediately after installation, protect boxes from entry of moisture and foreign material until ready for 
installation of conductors. 

END OF SECTION 
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SECTION 26 0553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Electrical identification requirements.  

B. Identification nameplates and labels. 

C. Wire and cable markers. 

D. Underground warning tape. 

E. Warning signs and labels. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for power 
conductors and cables 600 V and less; vinyl color coding electrical tape. 

1.03 REFERENCE STANDARDS 

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011. 

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011. 

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Verify final designations for equipment, systems, and components to be identified prior to 

fabrication of identification products. 

B. Sequencing: 
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until 

identification products have been installed. 
2. Do not install identification products until final surface finishes and painting are complete. 

1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittals procedures. 

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each product. 

C. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations, materials, 
legends, and formats. 

D. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by product 
testing agency.  Include instructions for storage, handling, protection, examination, preparation and 
installation of product. 

PART 2  PRODUCTS 

2.01 IDENTIFICATION REQUIREMENTS 

A. Identification for Equipment: 
1. Use identification nameplate to identify each piece of electrical distribution and control equipment 

and associated sections, compartments, and components. 
a. Panelboards: 

1) Identify ampere rating. 
2) Identify voltage and phase. 
3) Identify power source and circuit number. Include location when not within sight of 

equipment. 
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4) Use typewritten circuit directory to identify load(s) served for panelboards with a door. 
Identify spares and spaces using pencil. 

5) For power panelboards without a door, use identification nameplate to identify load(s) 
served for each branch device. Do not identify spares and spaces. 

b. Enclosed switches, circuit breakers, and motor controllers: 
1) Identify voltage and phase. 
2) Identify power source and circuit number. Include location when not within sight of 

equipment. 
3) Identify load(s) served. Include location when not within sight of equipment. 

2. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for electrical 
equipment, such as switchboards, panelboards, industrial control panels, meter socket enclosures, 
and motor control centers that are likely to require examination, adjustment, servicing, or 
maintenance while energized. 

B. Identification for Conductors and Cables: 
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 0519. 
2. Use identification nameplate or identification label to identify color code for ungrounded and 

grounded power conductors inside door or enclosure at each piece of feeder or branch-circuit 
distribution equipment when premises has feeders or branch circuits served by more than one 
nominal voltage system. 

2.02 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 
1. Materials: 

a. Indoor Clean, Dry Locations:  Use plastic nameplates. 
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for exterior 

use. 
2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-conductive 

phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text. 
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is greater than 4 

inches. 
3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched text. 
4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-etched text. 
5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch high; 

Four, located at corners for larger sizes. 

B. Identification Labels: 
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and abrasion 

resistant. 
a. Use only for indoor locations. 

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless 
otherwise indicated. 

2.03 WIRE AND CABLE MARKERS 

A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around self-
adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split sleeve type 
markers suitable for the conductor or cable to be identified. 

2.04 UNDERGROUND WARNING TAPE 

A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise 
indicated. 

B. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil. 

C. Legend:  Type of service, continuously repeated over full length of tape. 

D. Color: 
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1. Tape for Buried Power Lines:  Black text on red background. 
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange background. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Clean surfaces to receive adhesive products according to manufacturer's instructions. 

3.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install identification products to be plainly visible for examination, adjustment, servicing, and 
maintenance. Unless otherwise indicated, locate products as follows: 
1. Surface-Mounted Equipment:  Enclosure front. 
2. Flush-Mounted Equipment:  Inside of equipment door. 
3. Interior Components:  Legible from the point of access. 
4. Conductors and Cables:  Legible from the point of access. 

C. Install identification products centered, level, and parallel with lines of item being identified. 

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior surfaces 
using self-adhesive backing or epoxy cement. 

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or wrinkles and 
edges properly sealed. 

F. Install underground warning tape above buried lines with one tape per trench at 3 inches below finished 
grade. 

G. Mark all handwritten text, where permitted, to be neat and legible. 

3.03 FIELD QUALITY CONTROL 

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of 
improper adhesion. 

END OF SECTION 

 





 ELMSFORD UFSD 
HVAC UPGRADES 

ALICE E. GRADY ELEMENTARY SCHOOL 
 WIRING CONNECTIONS 

 

  
Fuller and D'Angelo, P.C.

Architects and Planners
 

26 0583 - 1 of 2 
 

SECTION 26 0583 

WIRING CONNECTIONS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Electrical connections to equipment. 
1.02 RELATED REQUIREMENTS 

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables. 
B. Section 26 0533.13 - Conduit for Electrical Systems. 
C. Section 26 0533.16 - Boxes for Electrical Systems. 
D. Section 26 2816.16 - Enclosed Switches. 

1.03 REFERENCE STANDARDS 

A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010). 
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012. 
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements. 
1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and 

manufacturer's instructions for equipment furnished under other sections. 
2. Determine connection locations and requirements. 

B. Sequencing: 
1. Install rough-in of electrical connections before installation of equipment is required. 
2. Make electrical connections before required start-up of equipment. 

1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions, 

configurations, and construction. 
1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 
PART 2  PRODUCTS 

2.01 MATERIALS 

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for equipment. 
1. Colors:  Comply with NEMA WD 1. 
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified equipment 

grounding conductor, suitable for use in damp locations. 
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit 

overcurrent protection. 
B. Disconnect Switches:  As specified in Section 26 2816.16 and in individual equipment sections. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that equipment is ready for electrical connection, wiring, and energization. 
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3.02 ELECTRICAL CONNECTIONS 

A. Make electrical connections in accordance with equipment manufacturer's instructions. 
B. Make conduit connections to equipment using flexible conduit.  Use liquid tight flexible conduit with 

watertight connectors in damp or wet locations. 
C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures 

encountered. 
D. Install disconnect switches, controllers, control stations, and control devices to complete equipment 

wiring requirements. 
E. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring 

requirements. 
END OF SECTION 
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SECTION 26 2416 

PANELBOARDS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Power distribution panelboards. 

B. Lighting and appliance panelboards. 

C. Overcurrent protective devices for panelboards. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0526 - Grounding and Bonding for Electrical Systems. 

B. Section 26 0529 - Hangers and Supports for Electrical Systems. 

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements. 

1.03 REFERENCE STANDARDS 

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; 
Revision E, 2013. 

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 

C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2009. 

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014. 

E. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013. 

F. NEMA PB 1 - Panelboards; 2011. 

G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of Panelboards 
Rated 600 Volts or Less; 2013. 

H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 2013. 

I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

J. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition, 
Including All Revisions. 

K. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

L. UL 67 - Panelboards; Current Edition, Including All Revisions. 

M. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions. 

N. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; Current 
Edition, Including All Revisions. 

O. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other 

potential obstructions within the dedicated equipment spaces and working clearances for electrical 
equipment required by NFPA 70. 

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of 
the actual equipment to be installed. 

3. Coordinate the work with other trades to provide walls suitable for installation of flush-mounted 
panelboards where indicated. 

4. Verify with manufacturer that conductor terminations are suitable for use with the conductors to be 
installed. 

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work. 
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1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for panelboards, 
enclosures, overcurrent protective devices, and other installed components and accessories. 

C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, overcurrent 
protective device arrangement and sizes, short circuit current ratings, conduit entry locations, conductor 
terminal information, and installed features and accessories. 
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment with all 

required clearances indicated. 
2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where acceptable, 

series rated systems. 

D. Maintenance Data:  Include information on replacement parts and recommended maintenance procedures 
and intervals. 

1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions and 
NECA 407. 

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy 
plastic cover to protect units from dirt, water, construction debris, and traffic. 

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to panelboard 
internal components, enclosure, and finish. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. General Electric Company:  www.geindustrial.com. 

B. Schneider Electric; Square D Products:  www.schneider-electric.us. 

C. Siemens Industry, Inc:  www.usa.siemens.com. 

D. Or approved equal. 

E. Source Limitations:  Furnish panelboards and associated components produced by the same manufacturer 
as the other electrical distribution equipment used for this project and obtained from a single supplier. 

2.02 PANELBOARDS - GENERAL REQUIREMENTS 

A. Provide products listed, classified, and labeled as suitable for the purpose intended. 

B. Unless otherwise indicated, provide products suitable for continuous operation under the following 
service conditions: 
1. Altitude:  Less than 6,600 feet. 
2. Ambient Temperature: 

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F. 

C. Short Circuit Current Rating: 
1. Provide panelboards with listed short circuit current rating not less than the available fault current 

at the installed location as indicated on the drawings. 
2. Listed series ratings are acceptable, except where not permitted by motor contribution according to 

NFPA 70. 
3. Label equipment utilizing series ratings as required by NFPA 70. 

D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service equipment 
according to UL 869A. 

E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation. 

F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices. 
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G. Bussing:  Sized in accordance with UL 67 temperature rise requirements. 
1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each feeder or 

branch circuit requiring a neutral connection. 
2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for each 

feeder and branch circuit equipment grounding conductor. 

H. Conductor Terminations:  Suitable for use with the conductors to be installed. 

I. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations: 
a. Indoor Clean, Dry Locations:  Type 1. 
b. Outdoor Locations:  Type 3R. 

2. Boxes:  Galvanized steel unless otherwise indicated. 
a. Provide wiring gutters sized to accommodate the conductors to be installed. 
b. Provide removable end walls for NEMA Type 1 enclosures. 

3. Fronts: 
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes. 
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough opening. 

4. Lockable Doors:  All locks keyed alike unless otherwise indicated. 

J. Future Provisions:  Prepare all unused spaces for future installation of devices including bussing, 
connectors, mounting hardware and all other required provisions. 

2.03 POWER DISTRIBUTION PANELBOARDS 

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type, circuit 
breaker type, and listed and labeled as complying with UL 67; ratings, configurations and features as 
indicated on the drawings. 

B. Conductor Terminations: 
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 

conductors. 
2. Main and Neutral Lug Type:  Mechanical. 

C. Bussing: 
1. Phase and Neutral Bus Material:  Aluminum. 
2. Ground Bus Material:  Aluminum. 

D. Circuit Breakers: 
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints. 
2. Provide thermal magnetic circuit breakers unless otherwise indicated. 

E. Enclosures: 
1. Provide surface-mounted enclosures unless otherwise indicated. 
2. Fronts:  Provide lockable hinged door with concealed hinges for access to overcurrent protective 

device handles without exposing live parts. 
3. Provide clear plastic circuit directory holder mounted on inside of door. 

2.04 LIGHTING AND APPLIANCE PANELBOARDS 

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit type, 
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and features 
as indicated on the drawings. 

B. Conductor Terminations: 
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 

conductors. 
2. Main and Neutral Lug Type:  Mechanical. 

C. Bussing: 
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective devices. 
2. Phase and Neutral Bus Material:  Aluminum. 
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3. Ground Bus Material:  Aluminum. 

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated. 

E. Enclosures: 
1. Provide surface-mounted or flush-mounted enclosures as indicated. 
2. Fronts:  Provide lockable hinged door with concealed hinges for access to overcurrent protective 

device handles without exposing live parts. 
3. Provide clear plastic circuit directory holder mounted on inside of door. 

2.05 OVERCURRENT PROTECTIVE DEVICES 

A. Molded Case Circuit Breakers: 
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit breakers 

listed and labeled as complying with UL 489, and complying with FS W-C-375 where applicable; 
ratings, configurations, and features as indicated on the drawings. 

2. Interrupting Capacity: 
a. Provide circuit breakers with interrupting capacity as required to provide the short circuit 

current rating indicated, but not less than: 
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the 

short circuit current rating indicated. 
c. Series Rated Systems:  Provide circuit breakers listed in combination with upstream devices to 

provide interrupting rating not less than the short circuit current rating indicated. 
3. Conductor Terminations: 

a. Provide mechanical lugs unless otherwise indicated. 
b. Provide compression lugs where indicated. 
c. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors. 

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping element 
for overload protection and magnetic instantaneous tripping element for short circuit protection. 

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles. 

2.06 SOURCE QUALITY CONTROL 

A. Factory test panelboards according to NEMA PB 1. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that the ratings and configurations of the panelboards and associated components are consistent 
with the indicated requirements. 

B. Verify that mounting surfaces are ready to receive panelboards. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 INSTALLATION 

A. Perform work in accordance with NECA 1 (general workmanship). 

B. Install products in accordance with manufacturer's instructions. 

C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1. 

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and 
NFPA 70. 

E. Provide required support and attachment in accordance with Section 26 0529. 

F. Install panelboards plumb. 

G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and rough 
opening completely covered. 

H. Mount panelboards such that the highest position of any operating handle for circuit breakers or switches 
does not exceed 79 inches above the floor or working platform. 

I. Provide grounding and bonding in accordance with Section 26 0526. 

J. Install all field-installed branch devices, components, and accessories. 
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K. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the panelboard as 
required by NFPA 70. 

L. Provide filler plates to cover unused spaces in panelboards. 

3.03 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as required by 
NFPA 70. 

C. Test GFCI circuit breakers to verify proper operation. 

D. Test AFCI circuit breakers to verify proper operation. 

E. Correct deficiencies and replace damaged or defective panelboards or associated components. 

3.04 ADJUSTING 

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque 
settings. 

B. Adjust alignment of panelboard fronts. 

C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each measured 
steady state phase load does not exceed 20 percent and adjust circuit directories accordingly.  Maintain 
proper phasing for multi-wire branch circuits. 

3.05 CLEANING 

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's 
instructions. 

B. Repair scratched or marred exterior surfaces to match original factory finish. 

END OF SECTION 
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SECTION 26 2726 

WIRING DEVICES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Wall switches. 
B. Receptacles. 
C. Wall plates. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0526 - Grounding and Bonding for Electrical Systems. 
B. Section 26 0533.16 - Boxes for Electrical Systems. 
C. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements. 

1.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010. 
C. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010). 
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements. 
E. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions. 
F. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions. 
G. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All Revisions. 
H. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions. 
I. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 
1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed under 

other sections or by others. 
2. Coordinate wiring device ratings and configurations with the electrical requirements of actual 

equipment to be installed. 
3. Coordinate the installation and preparation of uneven surfaces, such as split face block, to provide 

suitable surface for installation of wiring devices. 
4. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction prior to 

proceeding with work. 
1.05 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and 

configurations. 
C. Certificates for Surge Protection Receptacles:  Manufacturer's documentation of listing for compliance 

with UL 1449. 
D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated 

by product testing agency. Include instructions for storage, handling, protection, examination, 
preparation, and installation of product. 

E. Operation and Maintenance Data: 
1. GFCI Receptacles:  Include information on status indicators. 
2. Surge Protection Receptacles:  Include information on status indicators. 

F. Project Record Documents:  Record actual installed locations of wiring devices. 
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1.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 
B. Products:  Listed, classified, and labeled as suitable for the purpose intended. 

1.07 DELIVERY, STORAGE, AND PROTECTION 

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation. 
PART 2  PRODUCTS 

2.01 WIRING DEVICE APPLICATIONS 

A. Provide wiring devices suitable for intended use and with ratings adequate for load served. 
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere rating not 

less than that of the branch circuit. 
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles installed 

outdoors or in damp or wet locations. 
D. Provide GFCI protection for receptacles installed within 6 feet of sinks. 
E. Provide GFCI protection for receptacles installed in kitchens. 

2.02 WIRING DEVICE FINISHES 

A. Provide wiring device finishes as described below unless otherwise indicated. 
B. Wiring Devices, Unless Otherwise Indicated:  White with white nylon wall plate. 
C. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof cover. 

2.03 WALL SWITCHES 

A. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches with silver 
alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20 and 
where applicable, FS W-S-896; types as indicated on the drawings. 
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for back 

wiring with separate ground terminal screw. 
B. Pilot Light Wall Switches:  Industrial specification grade, 20 A, 120/277 V with red illuminated standard 

toggle type switch actuator and maintained contacts; illuminated with load on; single pole single throw, 
double pole single throw, three way, or four way as indicated on the drawings. 

2.04 RECEPTACLES 

A. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA WD 6, 
and listed as complying with UL 498, and where applicable, FS W-C-596; types as indicated on the 
drawings. 
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for back 

wiring with separate ground terminal screw. 
2. NEMA configurations specified are according to NEMA WD 6. 

B. Convenience Receptacles: 
1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA 5-20R; 

single or duplex as indicated on the drawings. 
C. GFCI Receptacles: 

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and light to 
indicate ground fault tripped condition and loss of protection; listed as complying with UL 943, 
class A. 
a. Provide test and reset buttons of same color as device. 

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA 5-20R, 
rectangular decorator style. 

3. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA 5-
20R, rectangular decorator style, listed and labeled as weather resistant type complying with UL 
498 Supplement SD suitable for installation in damp or wet locations. 
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4. Tamper Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA 5-
20R, rectangular decorator style, listed and labeled as tamper resistant type. 

5. Tamper Resistant and Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 
20A, 125V, NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type 
and as weather resistant type complying with UL 498 Supplement SD suitable for installation in 
damp or wet locations. 

2.05 WALL PLATES 

A. Wall Plates:  Comply with UL 514D. 
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring devices. 
2. Size:  Standard. 
3. Screws:  Metal with slotted heads finished to match wall plate finish. 

B. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant screws. 
C. Weatherproof Covers for Damp Locations:  Gasketed, cast aluminum, with self-closing hinged cover and 

corrosion-resistant screws; listed as suitable for use in wet locations with cover closed. 
D. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, with hinged lockable cover and 

corrosion-resistant screws; listed as suitable for use in wet locations while in use with attachment plugs 
connected and identified as extra-duty type. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly 
sized to accommodate devices and conductors in accordance with NFPA 70. 

B. Verify that wall openings are neatly cut and will be completely covered by wall plates. 
C. Verify that final surface finishes are complete, including painting. 
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring 

devices. 
E. Verify that conditions are satisfactory for installation prior to starting work. 

3.02 PREPARATION 

A. Provide extension rings to bring outlet boxes flush with finished surface. 
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

3.03 INSTALLATION 

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA 130, 
including mounting heights specified in those standards unless otherwise indicated. 

B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for installation of 
wiring devices provided under this section. 

C. Install wiring devices in accordance with manufacturer's instructions. 
D. Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds 

300 V. 
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not connect more 

than one conductor to wiring device terminals. 
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and tightening 

to proper torque specified by the manufacturer. Where present, do not use push-in pressure terminals that 
do not rely on screw-actuated binding. 

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment 
grounding conductor and to outlet box with bonding jumper. 

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use feed-
through wiring to protect downstream devices. 

I. Install wiring devices plumb and level with mounting yoke held rigidly in place. 
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J. Install wall switches with OFF position down. 
K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted receptacles 

with grounding pole on left. 
L. Install wall plates to fit completely flush to wall with no gaps and rough opening completely covered 

without strain on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized 
rough openings. Do not use oversized wall plates in lieu of meeting this requirement. 

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or 
designated for future use. 

3.04 FIELD QUALITY CONTROL 

A. Inspect each wiring device for damage and defects. 
B. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify proper 

operation. 
C. Test each receptacle to verify operation and proper polarity. 
D. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions. 
E. Correct wiring deficiencies and replace damaged or defective wiring devices. 

3.05 ADJUSTING 

A. Adjust devices and wall plates to be flush and level. 
3.06 CLEANING 

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original 
factory finish. 

END OF SECTION 
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SECTION 26 2816.16 

ENCLOSED SWITCHES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Enclosed safety switches. 

1.02 RELATED REQUIREMENTS 

A. Section 26 0526 - Grounding and Bonding for Electrical Systems. 

B. Section 26 0529 - Hangers and Supports for Electrical Systems. 

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements. 

1.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014. 

C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013. 

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

E. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition, 
Including All Revisions. 

F. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions. 

G. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed switches and 
other installed components and accessories. 

C. Field Quality Control Test Reports. 

1.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Eaton Corporation:  www.eaton.com. 

B. General Electric Company:  www.geindustrial.com. 

C. Schneider Electric; Square D Products:  www.schneider-electric.us. 

D. Siemens Industry, Inc:  www.usa.siemens.com. 

E. or approved equal. 

F. Source Limitations:  Furnish enclosed switches and associated components produced by the same 
manufacturer as the other electrical distribution equipment used for this project and obtained from a 
single supplier. 

2.02 ENCLOSED SAFETY SWITCHES 

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying with UL 
98; heavy duty; ratings, configurations, and features as indicated on the drawings. 

B. Provide products listed, classified, and labeled as suitable for the purpose intended. 

C. Unless otherwise indicated, provide products suitable for continuous operation under the following 
service conditions: 
1. Altitude:  Less than 6,600 feet. 
2. Ambient Temperature: Between -22 degrees F and 104 degrees F. 
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D. Horsepower Rating:  Suitable for connected load. 

E. Voltage Rating:  Suitable for circuit voltage. 

F. Short Circuit Current Rating: 
1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent protective 

devices to be installed, with listed short circuit current rating not less than the available fault 
current at the installed location as indicated on the drawings. 

G. Enclosed Safety Switches Used for Service Entrance:  Listed and labeled as suitable for use as service 
equipment according to UL 869A. 

H. Provide with switch blade contact position that is visible when the cover is open. 

I. Conductor Terminations:  Suitable for use with the conductors to be installed. 

J. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug for 
terminating each equipment grounding conductor. 

K. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations: 
a. Indoor Clean, Dry Locations:  Type 1. 
b. Outdoor Locations:  Type 3R. 

L. Provide safety interlock to prevent opening the cover with the switch in the ON position with capability 
of overriding interlock for testing purposes. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that the ratings of the enclosed switches are consistent with the indicated requirements. 

B. Verify that mounting surfaces are ready to receive enclosed safety switches. 

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. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and 
NFPA 70. 

D. Provide required support and attachment in accordance with Section 26 0529. 

E. Install enclosed switches plumb. 

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed switches 
such that the highest position of the operating handle does not exceed 79 inches above the floor or 
working platform. 

G. Provide grounding and bonding in accordance with Section 26 0526. 

3.03 FIELD QUALITY CONTROL 

A. Correct deficiencies and replace damaged or defective enclosed safety switches or associated 
components. 

3.04 ADJUSTING 

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque 
settings. 

3.05 CLEANING 

A. Clean dirt and debris from switch enclosures and components according to manufacturer's instructions. 

B. Repair scratched or marred exterior surfaces to match original factory finish. 

END OF SECTION 
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SECTION 28 4600 

FIRE DETECTION AND ALARM 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Fire alarm system design and installation, including all components, wiring, and conduit. 
B. Transmitters for communication with supervising station.  
C. Replacement and removal of existing fire alarm system components, wiring, and conduit indicated. 

1.02 RELATED REQUIREMENTS 

A. Section 23 3300 - Air Duct Accessories:  Smoke dampers monitored and controlled by fire alarm system. 
1.03 REFERENCE STANDARDS 

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

B. NFPA 72 - National Fire Alarm and Signaling Code; 2016. 
C. NFPA 101 - Life Safety Code; 2015. 

1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Design Documents:  Submit all information required for plan review and permitting by authorities having 

jurisdiction, including but not limited to floor plans, riser diagrams, and description of operation: 
1. Copy (if any) of list of data required by authority having jurisdiction. 
2. NFPA 72 "Record of Completion", filled out to the extent known at the time. 
3. Clear and concise description of operation, with input/output matrix similar to that shown in NFPA 

72 Appendix A-7-5-2.2(9), and complete listing of software required. 
4. System zone boundaries and interfaces to fire safety systems. 
5. Location of all components, circuits, and raceways; mark components with identifiers used in 

control unit programming. 
6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill calculations; spare 

capacity calculations; notification appliance circuit voltage drop calculations. 
7. List of all devices on each signaling line circuit, with spare capacity indicated. 
8. Manufacturer's detailed data sheet for each component, including wiring diagrams, installation 

instructions, and circuit length limitations. 
9. Description of power supplies; if secondary power is by battery include calculations demonstrating 

adequate battery power. 
10. Certification by either the manufacturer of the control unit or by the manufacturer of each other 

component that the components are compatible with the control unit. 
11. Certification by the manufacturer of the control unit that the system design complies with Contract 

Documents. 
12. Certification by Contractor that the system design complies with Contract Documents. 
13. Do not show existing components to be removed. 

C. Evidence of installer qualifications. 
D. Inspection and Test Reports: 

1. Submit inspection and test plan prior to closeout demonstration. 
2. Submit documentation of satisfactory inspections and tests. 
3. Submit NFPA 72 "Inspection and Test Form," filled out. 

E. Operating and Maintenance Data:  See Section 01 7800 for additional requirements; revise and resubmit 
until acceptable; have one set available during closeout demonstration: 
1. Complete set of specified design documents, as approved by authority having jurisdiction. 
2. Additional printed set of project record documents and closeout documents, bound or filed in same 

manuals. 
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3. Contact information for firm that will be providing contract maintenance and trouble call-back 
service. 

4. List of recommended spare parts, tools, and instruments for testing. 
5. Replacement parts list with current prices, and source of supply. 
6. Detailed troubleshooting guide and large scale input/output matrix. 
7. Preventive maintenance, inspection, and testing schedule complying with NFPA 72; provide 

printed copy and computer format acceptable to Owner. 
8. Detailed but easy to read explanation of procedures to be taken by non-technical administrative 

personnel in the event of system trouble, when routine testing is being conducted, for fire drills, and 
when entering into contracts for remodeling. 

F. Project Record Documents:  See Section 01 7800 for additional requirements; have one set available 
during closeout demonstration: 
1. Complete set of floor plans showing actual installed locations of components, conduit, and zones. 
2. "As installed" wiring and schematic diagrams, with final terminal identifications. 
3. "As programmed" operating sequences, including control events by device, updated input/output 

chart, and voice messages by event. 
G. Closeout Documents: 

1. Certification by manufacturer that the system has been installed in compliance with manufacturer's 
installation requirements, is complete, and is in satisfactory operating condition. 

2. NFPA 72 "Record of Completion", filled out completely and signed by installer and authorized 
representative of authority having jurisdiction. 

1.05 QUALITY ASSURANCE 

A. Copies of Design Criteria Documents:  Maintain at the project site for the duration of the project, bound 
together, an original copy of NFPA 72, the relevant portions of applicable codes, and instructions and 
guidelines of authorities having jurisdiction; deliver to Owner upon completion. 

B. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or registered fire 
protection engineer, employed by fire alarm control panel manufacturer, Contractor, or installer, with 
experience designing fire alarm systems in the jurisdictional area of the authorities having jurisdiction. 

C. Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm 
systems of the specified type and providing contract maintenance service as a regular part of their 
business. 
1. Authorized representative of control unit manufacturer; submit manufacturer's certification that 

installer is authorized; include name and title of manufacturer's representative making certification. 
2. Installer Personnel:  At least 2 years of experience installing fire alarm systems. 
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and 

address. 
PART 2  PRODUCTS 

2.01 FIRE ALARM SYSTEM 

A. Fire Alarm System:  Provide modifications and extensions to the existing automatic fire detection and 
alarm system: 
1. Provide all components necessary, regardless of whether shown in Contract Documents or not. 
2. Protected Premises:  Entire building shown on drawings. 
3. Comply with the following; where requirements conflict, order of precedence of requirements is as 

listed: 
a. ADA Standards. 
b. The requirements of the local authority having jurisdiction. 
c. Applicable local codes. 
d. Contract Documents (drawings and specifications). 
e. NFPA 72; where the word "should" is used consider that provision mandatory; where conflicts 

between requirements require deviation from NFPA 72, identify deviations clearly on design 
documents. 
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4. Evacuation Alarm:  Multiple smoke zones; allow for evacuation notification of any individual zone 
or combination of zones, in addition to general evacuation of entire premises. 

5. Voice Notification:  Provide emergency voice/alarm communications with multichannel capability; 
digital. 

6. General Evacuation Zones:  Each smoke zone is considered a general evacuation zone unless 
otherwise indicated, with alarm notification in all zones on the same floor, on the floor above, and 
the floor below. 

7. Program notification zones and voice messages as directed by Owner. 
8. Fire Command Center:  Location indicated on drawings. 
9. Fire Alarm Control Unit:  New, located at fire command center. 

B. Circuits: 
1. Initiating Device Circuits (IDC): Class B, Style A. 
2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5. 
3. Notification Appliance Circuits (NAC):  Class B, Style W. 

C. Power Sources: 
1. Primary:  Dedicated branch circuits of the facility power distribution system. 
2. Secondary:  Storage batteries. 
3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72. 
4. Each Computer System:  Provide uninterruptible power supply (UPS). 

2.02 EXISTING COMPONENTS 

A. Existing Fire Alarm System:  Remove existing components indicated and incorporate remaining 
components into new system, under warranty as if they were new; do not take existing portions of system 
out of service until new portions are fully operational, tested, and connected to existing system. 

B. Clearly label components that are "Not In Service." 
C. Remove unused existing components and materials from site and dispose of properly. 

2.03 FIRE SAFETY SYSTEMS INTERFACES 

A. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following: 
1. Duct smoke detectors. 

B. HVAC: 
1. Duct Smoke Detectors:  Close dampers indicated; shut down air handlers indicated. 

2.04 COMPONENTS 

A. General: 
1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface mounted 

unit are acceptable. 
2. Provide legible, permanent labels for each control device, using identification used in operation and 

maintenance data. 
B. Fire Alarm Control Units:  Analog, addressable type; listed, classified, and labeled as suitable for the 

purpose intended. 
C. Initiating Devices: 

1. Addressable Systems: 
a. Addressable Devices:  Individually identifiable by addressable fire alarm control unit. 
b. Provide suitable addressable interface modules as indicated or as required for connection to 

conventional (non-addressable) devices and other components that provide a dry closure 
output. 

2. Duct Smoke Detectors. 
D. Circuit Conductors:  Copper or optical fiber; provide 200 feet extra; color code and label. 
E. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and NFPA 70; 

except for optical fiber conductors. 
F. Locks and Keys:  Deliver keys to Owner. 
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G. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a signal is 
received (normal, alarm, supervisory, and trouble); easily readable from normal operator's station. 
1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover. 
2. Provide one for each control unit where operations are to be performed. 
3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner. 
4. Provide extra copy with operation and maintenance data submittal. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents. 
B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas. 
C. Obtain Owner's approval of locations of devices, before installation. 

3.02 INSPECTION AND TESTING FOR COMPLETION 

A. Notify Owner 7 days prior to beginning completion inspections and tests. 
B. Notify authorities having jurisdiction and comply with their requirements for scheduling inspections and 

tests and for observation by their personnel. 
C. Provide the services of the installer's supervisor or person with equivalent qualifications to supervise 

inspection and testing, correction, and adjustments. 
D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests as 

required. 
E. Provide all tools, software, and supplies required to accomplish inspection and testing. 
F. Perform inspection and testing in accordance with NFPA 72 and requirements of local authorities; 

document each inspection and test. 
G. Correct defective work, adjust for proper operation, and retest until entire system complies with Contract 

Documents. 
3.03 CLOSEOUT 

A. Closeout Demonstration:  Demonstrate proper operation of all functions to Owner. 
1. Be prepared to conduct any of the required tests. 
2. Have at least one copy of operation and maintenance data, preliminary copy of project record 

drawings, input/output matrix, and operator instruction chart(s) available during demonstration. 
3. Have authorized technical representative of control unit manufacturer present during 

demonstration. 
4. Demonstration may be combined with inspection and testing required by authority having 

jurisdiction; notify authority having jurisdiction in time to schedule demonstration. 
5. Repeat demonstration until successful. 

END OF SECTION 
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