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B Greater
. Hartford
Transit District

NOTICE
GREATER HARTFORD TRANSIT DISTRICT
INVITATION FOR BIDS
GHTD IFB #02-024
HVAC EQUIPMENT REPLACEMENT (UNION STATION)

The Greater Hartford Transit District (GHTD), Hartford, Connecticut, a municipal
corporation formed under Chapter 103a of the Connecticut General Statutes, Revision of
1958, as amended, is seeking bids from qualified firms for a licensed HVAC contractor to
provide replacement of the commercial-grade HVAC Equipment, deemed as having met
or nearing its useful life, at the Union Station Transportation Center Complex located at
One Union Place, Hartford, CT, 06103. All work details are indicated in the Bid
Documents. Bid documents including drawings and specifications will be available on or
after Tuesday, November 7, 2023. Bid documents will be available on the District’'s
website at: https://www.hartfordtransit.org/business-opportunities/ and on the State of
Connecticut DAS Contracting Portal at https://portal.ct.gov/DAS/CTSource/CTSource.

Bids shall be submitted to LaShaunda Drake, Greater Hartford Transit District, One
Union Place, First Floor North, Hartford, CT. 06103, on or before 10:00 a.m. local time
on Thursday, January 4, 2024. There will be a public bid opening at 10:10 a.m. local
time held via zoom. A Virtual Pre-Bid Conference will be held by the District on
Wednesday, November 15, 2023, 11:00 AM local time via Zoom, to provide an
opportunity to outline the requirements the District will expect of the Bidder, as well as to
provide the opportunity for questions and explanations. The Virtual Pre-Bid
Conference will be followed by an In-Person Site Visit Walk-Through on
Wednesday, November 15, 2023 at 2:00 pm. at the project site located at One Union
Place, Hartford, CT, 06103. Attendance at the Pre-Bid Conference and In-Person
Site Visit Walk-Through is mandatory and a condition for final award.

Questions concerning the bidding process should be submitted in writing to LaShaunda
Drake, Contract and Procurement Specialist, at Idrake@ghtd.org.

Bids received after the deadline will not be considered and will be returned to the bidder
unopened. Any changes, or any requests for changes in the specifications, will not be
recognized after sealed bids are submitted to the District.

Any contract resulting from this invitation for bids is subject to a financial assistance
contract between the District and the Federal Transit Administration and the District and
the State of Connecticut. All bidders will be required to certify that they are not on the
Comptroller General's list of ineligible contractors. Further, the contractor will be required
to comply with all applicable equal employment opportunity laws and regulations.
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The GHTD hereby notifies all bidders that in regard to any contract entered into pursuant
to this Invitation for Bids, advertisement or solicitation, disadvantaged business
enterprises will be afforded full opportunity to submit proposals in response, and will not
be subjected to discrimination on the basis of race, color, sex or national origin in
consideration for an award.

The GHTD reserves the right to reject any and all bids as submitted by this Invitation for
Bids, and to waive informalities and irregularities, as it deems in its best interest.
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IFB KEY INFORMATION SUMMARY SHEET

Invitation for Bids:

Solicitation Number:
IFB Issue Date:
IFB Issuing Office:

Procurement Officer:

Proposal to be sent to:

Virtual Pre-Bid Conference:
Participation Is Mandatory

Site Visit:
Participation Is Mandatory
Approved Equals Request Deadline:

Inquiries Deadline:

Bid Due Date and Time:

HVAC Equipment Replacement (Union Station)

IFB #02-024
November 7, 2023
Greater Hartford Transit District

LaShaunda Drake

Contract and Procurement Specialist
Greater Hartford Transit District

One Union Place

Hartford, CT 06103

Direct Phone: (860) 380-2012

Email: [drake@ghtd.org

Greater Hartford Transit District
One Union Place

Hartford, CT 06103

Attn: LaShaunda Drake

November 15, 2023 at 11:00 a.m. Local Time
Web Meeting via Zoom

https://us06web.zoom.us/|/83477258663?pwd
=EKZ4JcAmpGKgWVAPKnbL2YXTTaghs4.1

Meeting ID: 834 7725 8663
Passcode: 088204
To call in by phone: (929) 205 6099

November 15, 2023 at 2:00 p.m. Local Time
One Union Place
Hartford, CT 06103

November 28, 2023 at 12:00 p.m. Local Time
November 28, 2023 at 12:00 p.m. Local Time

January 4, 2024 at 10:00 a.m. Local Time

Bid opening promptly at 10:10 a.m. Local Time
Web Meeting via Zoom
https://usO6web.zoom.us/j/894290142417?pwd
=Y{IYUApMV5jlkWjojOUwa23WDbXzl4.1

Meeting ID: 894 2901 4241
Passcode: 402710
To call in by phone: (929) 205 6099
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SECTION | - GENERAL INFORMATION FOR BIDDERS

1. INTRODUCTION

The Greater Hartford Transit District (the “District”) is a quasi-municipal corporation
operating under the authority of Chapter 103a of the Connecticut General Statutes.
There are currently sixteen-member towns represented by appointees who collectively
form the Board of Directors, the policy making body of the District. The District has broad
powers to acquire, operate, finance, plan, develop, maintain and otherwise provide all
forms of land transportation and related services including the development or renewal
of transportation centers and parking facilities.

The District is eligible and authorized under state and local law to request, receive, and

manage grant funds and to execute and administer grant-funded projects. The District

provides a variety of services in support of public transportation in the Capitol Region of
Connecticut. The contract awarded as a result of this quote solicitation will be subject to
both State of Connecticut and Federal Contract Clauses.

The District is the owner and operator of Hartford’s Historic Union Station Transportation
Center Complex, an intermodal hub of transportation that currently serves Amtrak rail,
CTrail, intercity and intra city bus service, taxi services, and public parking. The
Complex includes the Spruce Street Parking Lot. The District is also the owner of the
Greater Hartford Transit District ADA Paratransit Operations and Maintenance Facility
(the “Facility”) located at 148 Roberts Street in East Hartford, CT.

The District, as the owner and operator of Hartford’s Union Station issues this formal
Invitation for Bids (IFB) from qualified firms for a licensed HVAC contractor to replace
existing HVAC equipment which has met or nearing its useful life, located at One Union
Place, Hartford, CT 06103. The scope of work for this project is based on, and is
expected to be performed in accordance with, the HVAC equipment replacement plan as
developed by the assigned Architectural and Engineering firm, Al Engineers, Inc.

The specifics of the services, and other documents relevant to this IFB, are set forth in the
Scope of Services and in the Exhibits attached hereto and made a part hereof.

2. SUBMISSION OF BIDS

In order to respond, the Candidate must supply the required information on and along with
the response forms. An officer or explicit agent of your organization must sign the
response form and any supplementary proposal document.

a) Date and Location for Submittal

Bids must be submitted to the District on or before Thursday, January 4, 2024 at 10:00
a.m. local time. There will be a public bid opening at 10:10 a.m. local time held via
Zoom.

To join the meeting:
https://us06web.zoom.us/j/89429014241?pwd=YfJYUApMV5jlkWjojOUwa23WDbXzl4.1
Meeting ID: 894 2901 4241
Passcode: 402710
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To call in by phone: (929) 205 6099

Each bid shall be enclosed in a sealed envelope and clearly marked “GHTD IFB #02-024
HVAC EQUIPMENT REPLACEMENT (UNION STATION)” on the front thereon. Bids
should be delivered to:

LaShaunda Drake

Contract and Procurement Specialist
Greater Hartford Transit District

One Union Place

Hartford, Connecticut 06103

(860) 380-2012

Late submissions will not be accepted. It is the responsibility of the Respondent
to ensure that its Proposal is delivered to the District by the date and time referred
to hereinabove. Delivery by facsimile or any other electronic means will not be
accepted.

All bids received prior to the bid opening date will be kept unopened until the time of the
bid opening. The person whose duty it is to open the bids will determine when the time
stated for opening has arrived. All bids will be opened in public at the bid opening. Any
person present shall have the right to have any part of the bids read aloud. The District
reserves the right to postpone the bid opening if it is determined to be in the best interest
of the District.

b) Form of Bid

One copy of the bid form shall be completed, signed and submitted. No other form of
bid or proposal will be acceptable.

Every designated space on the bid form shall be filled in or otherwise marked to show
the bidder’s intention clearly. Interlineations, alterations, erasures or any other change
must be clearly initialed by the bidder. All amounts shall be stated in figures. The bid
form is to be submitted along with the Certifications and other documents required by
this IFB. Any conditional or qualified bid will be rejected.

The bid form must be placed in the front of your bid packet submission prior to
sealing in the envelope for ease of navigation for the bid opening.

3. BID INQUIRIES

Communication by any bidder with any agent or employee of the District on the subject of
this IFB, or the pending process may result in the bidder being deemed ineligible with
regard to this IFB. All questions and requests for clarification regarding this IFB or this
process must be submitted in writing to LaShaunda Drake at Idrake@ghtd.org on or before
12:00 p.m. local time on Tuesday, November 28, 2023. Responses shall be in writing
and posted in the form of an addendum and will be distributed to all known recipients of the
IFB document.

The bids submitted for the work must be based upon the text of this document including the
General Information, Special Instructions, Specifications, all Addenda, and any referenced
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plans, and no oral or informal statement or representation by any representative or
employee of the District or the designer shall be considered an amendment to or waiver of
any statements in or requirement of such bidding or proposed contract documents and no
claim or right of action shall accrue in favor of any respondent as a result of or founded on
such oral or informal statements or representations. The District or its agents shall not be
responsible for any oral instructions or interpretations given to a Bidder.

4. PRE-BID CONFERENCE

A Mandatory Virtual Pre-Bid Conference will be held by the District via Zoom on
Wednesday, November 15, 2023 at 11:00 a.m. local time, for the purpose of outlining
the requirements and service standards that the District will expect of the Contractor, as
well as to provide the opportunity for questions and explanations. The Bidder may
submit any written requests for clarification as well as any questions regarding this
solicitation package prior to the pre-bid conference.

To join the meeting:
https://usO6web.zoom.us/|/83477258663?pwd=EKZ4JcAMpGKgWVAPKnbL2YXTTaghs4.1
Meeting ID: 834 7725 8663
Passcode: 088204
To call in by phone: (929) 205 6099

The District reserves the right to issue addenda to this IFB as a result of inquiries received,
or to make adjustments to its project schedule if it is deemed in the District’s best interest to
do so. The District further reserves the right to reject any and all Proposals resulting from
this RFP if the District deems that it is in the best interest of the District to do so.

5. SITE VISIT (IN-PERSON)

Information contained in these documents is provided in good faith only that all Proposers
may have access to the same information utilized by the District, and is not intended as a
substitute for personal investigations, interpretations and judgment of the Proposer.

A Mandatory In-Person Site Visit walk-through will be conducted on Wednesday,
November 25, 2023 at 2:00 pm. at the project site located at One Union Place, Hartford,
CT, 06103. Upon arrival, please check in with security and proceed to the first floor Great
Hall to await further instructions.

Attendance at the Pre-Bid Conference and Site Visit is mandatory and is a condition
for final award.

Submission of a bid shall be evidence that the Proposer has examined the site, compared it
with the drawings and specifications and satisfied itself of the conditions existing at the site,
the storage and handling of materials, and all other matters incidental to the work under this
contract. No additional compensation will be allowed for difficulties which the Proposer
could have discovered or reasonably anticipated prior to bidding.

6. COMMENCEMENT OF SERVICES

It is the intent of the District to execute an agreement with the successful bidder, and for work
to commence upon execution of contract. Work under this contractual agreement is expected
to be completed within 12 months. The Contractor is expected to immediately communicate
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with the District any delays experienced which may impede the anticipated project timeline.
The District will consider negotiations on the contract term if needed.

7. FUNDING

Any contract resulting from this Invitation for Bids is subject to a financial assistance
contract between the District and the Federal Transit Administration and between the
District and the State of Connecticut Department of Transportation. All firms will be
required to certify that they are not on the U.S. Department of Transportation’s list of
ineligible contractors. Further, the contractor will be required to comply with all
applicable equal employment opportunity laws and regulations.

No bids will be accepted from, or a Contract awarded to any person, firm, or corporation
that is in arrears or is in default to the State of Connecticut upon any debt or contract or
that is in default as a surety or in any other manner is in default of any obligation to the
State. Additionally, no Contract shall be awarded to any person, firm, or corporation that
has failed to perform on any prior or previous contract, agreement, or license with the
State. Nor will any Contract be awarded to any firm that is not registered with the
Secretary of State’s Office to conduct business in the State of Connecticut.

8. FEDERAL GRANT REQUIREMENTS

Exhibit A attached hereto and made a part hereof sets forth federal requirements placed
upon vendors who are participating in a project funded in whole or in part with Federal
grants. lts provisions are hereby included herein as an integral part of this IFB.

9. STATE OF CONNECTICUT GRANT REQUIREMENTS
Contractor must comply with State Grant Requirements (Exhibit B).

10. PROCUREMENT AND APPEALS PROCESS

The District’'s procurement procedures and appeals process are contained in Exhibit C
attached hereto and made a part hereof.

11. SPECIAL PROVISION

It is the policy of the District that Small Contractor and Small Contractor Minority Business
Enterprises ("SBE and MBE") be afforded the maximum opportunity to participate in the
performance of all contracts let by the District in accordance with Section 4a-60g of the
Connecticut General Statutes as revised. This participation may be in the form of prime
contracts, and/or sub-contracts, and/or direct or general overhead items procured from
SBE and/or MBEs allocated to the Services.

For the purpose of this “Special Provision”, the SBE/MBE named to satisfy this requirement
must be certified by the Department of Administrative Services of the State of Connecticut
(www.das.state.ct.us) as an SBE/MBE as defined by Section 4a-60g of the Connecticut
General Statutes as revised or with the U.S. Small Business Administration.

Proposer will submit a statement indicating its own SBE/MBE status and what subcontracts
and/or overhead purchases with amounts thereof under this project it will let. There is no
SBE/MBE contract goal for this contract, however the District does have an annual SBE
goal of 25%. See attached Certification for SBES. The use of SBE/MBE subcontractors is
encouraged if feasible.
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If the Contractor is unable to achieve the specified contract goals for the Special Provision,
the Contractor must submit written documentation to the District indicating his/her good
faith efforts to satisfy goal requirements.

12. DISADVANTAGED BUSINESS ENTERPRISE

It is the policy of the District that disadvantaged business enterprises ("DBE's") be afforded
the maximum opportunity to participate in the performance of all contracts let by the District.
This participation may be in the form of prime contracts, and/or sub-contracts, and/or direct
or general overhead items procured from DBEs allocated to the Services. The term
"disadvantaged business enterprise" means a business enterprise that is at least 51%
owned and controlled by one or more socially disadvantaged persons. Such disadvantage
may arise from cultural, racial, chronic economic circumstances or background, or other
similar cause. Such persons would include but not be limited to citizens of the United
States who are: African Americans (not of Hispanic origin); Hispanic Americans; Native
Americans; Asian-Pacific Americans; and, women regardless of race and ethnicity.
Proposers will submit a statement indicating its own DBE status and what subcontracts
and/or overhead purchases with amounts thereof under this project it will get to comply with
the District's DBE goal of 7%. DBEs must be certified with the CTDOT.

If the Contractor is unable to achieve the specified contract goals, the Contractor must
submit written documentation to the District indicating his/her good faith efforts to satisfy
goal requirements. The bidder must present information on DBEs proposed to meet the
goal as part of bid responsiveness (provided at the time of bid) or no later than five (5)
calendar days after bid opening as a matter of responsibility. An example of a good faith
effort includes whether the contractor provided written notice to a reasonable number of
DBEs with potential interest in the contract and with sufficient time to allow participation. It
is important to note that DBEs are certified to perform certain types of work. To receive
credit for good faith efforts and to count towards goal attainment, named DBEs must be
certified to do the scopes of work that they are contacted/contracted to perform.

The District is a part of the State of Connecticut Department of Transportation Unified
Certification Program (“UCP”) and any contractor and/or sub-contractor and/or vendor
utilized to meet the DBE Patrticipation requirements must be certified through that UCP. A
list of CTDOT Certified DBE vendors can be found at:
http://www.biznet.ct.gov/dot_dbe/dbesearch.aspx. Upon request, the District will provide
information related to the state certification process.

13. VALIDITY OF PROPOSALS

Bidders agree that their proposals remain valid for a period of one hundred eighty (180) days
after the above cited due date for submission of bids and may be extended beyond that time
by mutual agreement.

By responding to this IFB, the bidder implicitly states that the bid is not made in
connection with any competing firm submitting a separate response to this IFB, and is in
all respects fair and without collusion or fraud. It is further implied that the bidder did not
participate in the District’s IFB development process, had no knowledge of the specific
contents of this IFB prior to its issuance, and that no employee of the District participated
directly or indirectly in the firm’s bid preparation.
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Please note that the costs associated with the preparation of a Bid are the sole
responsibility of the applicable Bidder. Bidder shall not include any such expenses as
part of the price proposed in response to the IFB.

14. INFORMATION TO BIDDERS

(a) Discrepancy in Bid Documents

If a bidder becomes aware of any discrepancy, ambiguity, error or omission in this
solicitation package, he or she shall report it to the District’s representative, LaShaunda
Drake, |[drake@qghtd.org, Greater Hartford Transit District, One Union Place, Hartford,
CT 06103. The District will determine the necessity for clarification and may issue
addenda as a result.

Any interpretation, change, clarification or correction in the bid documents will be made
only by written instrument(s) issued by the District. Copies of such instrument(s) will be
emailed or delivered to each person, firm or corporation which has received this IFB
document.

(b) Brand Names

If present, brand, manufacturer or product names are indicated on the plans or in the

specifications only for the purpose of establishing identification and a general description
of the item(s) sought. Items of equal quality, not bearing such names, may be submitted
in the bid, provided however that prior approval for the item is obtained from the District.

(c) Requests for Clarification

Requests for clarification of plans or specifications and any protest thereof must be
received by the District, in writing, to LaShaunda Drake at Idrake@ghtd.org on or before
12:00 p.m. local time on Tuesday, November 28, 2023. Responses shall be in writing
and posted in the form of an addendum and will be distributed to all known recipients of the
IFB document.

Requests for Approved Equal Status

In all cases, materials must be furnished as specified. Where brand names or specific
items are used in the plans or specifications, consider the term "or approved equal” to
follow.

Any unapproved deviations, exceptions, substitutions, alternates or conditional
gualifications contained in a proposal may be cause for its rejection. If contractors
believe that their product is an equal to the product specified, they must

submit a written request to District in triplicate and this request will be approved or
rejected by the District at least fifteen (15) calendar days prior to the scheduled opening
of the bids. Requests for approved equals must be received by the District in writing by
12:00 p.m. local time on Tuesday, November 28, 2023.

Any request for an approved equal must be fully supported with catalog information,
specifications and illustrations or other pertinent information as evidence that the
substitute offered is equal to or better than the specification. Where an approved equal is
requested, the contractor must clearly demonstrate the equality of this product to the
District to determine whether the proposer’s product is or is not equal to that specified.
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An Approved Equal Form is included in Exhibit E. Further changes in the specifications
will be made by addendum.

(d) Obligations of the Proposer

At the time of the opening of proposals, each Proposer will be presumed to be
thoroughly familiar with the IFB requirements, and the objectives for each element of the
project, item, or service. A plea of mistake in the accepted response shall not be
available to the Proposer for the recovery of the bid surety or as a defense to any action
based upon an accepted response.

(e) Omission of Details

No advantage shall be taken by the Proposer in the omission of any part or detail which
is required to make the project complete and ready for service, even though such part of
detail is not mentioned explicitly in the specifications. All units or parts not herein
specified shall be manufacturer’s standard units and shall conform to the highest
standard in the industry.

(f) Qualification of Bidders

Contractor shall submit documentation of Qualifications to perform the work of this
contract. Qualifications at a minimum will include CT license, list of projects of similar
scope (subject and cost) for last five (5) years, references from past Owners for this kind
of work, and any other materials that will provide assurance that Contractor has
gualifications for the work. The District may make such investigations as deemed
necessary to determine the ability of the Candidate to perform the work and the degree
to which any Candidate meets the criteria for award listed herein. A Statement of
Bidders Qualification is included in Exhibit E.

(f) Determination of Successful Bidder

In determining the successful bidder, consideration will be given to price, financial
responsibility of the bidder, responsiveness to the specifications, warranty, suitability of
the product offered for use, past experience, financial ability to meet the contract,
facilities and equipment, availability of labor, delivery promise, terms of payment, and
other objective and accountable factors which are reasonable.

Award of any contract from this Invitation for Bids shall be made to the bidder quoting
the lowest total computed base bid items and/or add/deduct items, including delivery

charges, and payment terms, as described in the Bid (where applicable), provided the
bid is responsive in all respects to the procurement requirements.

All materials, parts and equipment furnished by the contractor shall be new, high grade
and free from defects. Materials and workmanship not conforming to the requirements
of the specifications shall be considered defective and will be subject to rejection.

If the contractor fails to replace any defective or damaged work or materials after
reasonable notice, the District may cause such work or materials to be replaced. The
replacement expenses shall be deducted from the amount to be paid to the contractor.

The District may inspect all material and workmanship at any time during the progress of
the work and shall have the right to reject all materials and workmanship which does not
conform to the specifications or which is not considered to be of adequate quality.
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(g) Disqualification of Bidders

Proposers may be disqualified and bids may be rejected for any of, but not limited to, the
following causes:

e Failure to use Bid Proposal Form furnished by the District

Lack of signature by an authorized representative on the Bid Proposal Form

Failure to properly complete the Bid Proposal form

Evidence of collusion among bidders

Unauthorized alteration of Bid Proposal Form

Failure to submit signed required certifications

The District reserves the right to waive any minor informality or irregularity.

15. QUANTITIES AND/OR USAGES

Quantities and/or usages are estimates only and in no way represent a commitment
and/or intent to purchase the estimated amount. Actual quantities and delivery locations
may vary. The District reserves the right to order all quantities that may be needed, at
the contract price, during the contract term regardless of the estimates provided in this
IFB.

16. SAMPLES

Samples are furnished free of charge and may be held for comparison with deliveries.
Proposers must arrange for their return if desired. Samples are assumed to meet, at a
minimum, District specifications for quality. All deliveries shall have at least the same
guality as the accepted proposal sample. Latent deficiencies will be remedied by the
contractor at no additional cost, or loss of service, to the District.

17. PAYMENT OF PREVAILING WAGES/DAVIS BACON WAGE RATES

The Proposer agrees that the contractor's laborers and mechanics and any
subcontractor's, of any tier, laborers and mechanics who work on this project and who
fall within any job classification established and published by the Connecticut
Department of Labor shall be paid, at a minimum, the prevailing wage rates as certified
by said Department. Each contractor and subcontractor of any tier performing work on
this project shall post on the project the applicable prevailing wage rates and hourly
basic rates of pay for the County or area within which the project is being performed,
including the effective date of any changes thereof, in at least one conspicuous place for
the information of the employees working on the project. The information so posted shall
include a breakdown of contributions for health and welfare benefits, vacation benefits,
pension benefits and any other economic benefit required to be paid. See Exhibit A:
Federal Requirements for more details. See Exhibit G for Prevailing Wage Rates.

18. BONDING REQUIREMENTS/PERMITTING

Each bid must be accompanied by Bid Security made payable to the District in an
amount of five percent (5%) of Bidder's maximum Bid Price and in the form of cash, a
certified or cashier’s check, or a Bid Bond, issued by a surety. The Bid Security shall be
sealed in a separate envelope containing the Bid.

In addition, a performance bond from a licensed bonding agent in the State of
Connecticut shall be required for the Contract amount (100%) for the faithful
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performance of the work. A payment bond equal to forty percent (40%) of the Contract
amount is also required from a licensed bonding agent in the State of Connecticut.

The Contractor is responsible for obtaining all permits for the project, including but not
limited permits for demolition, and street opening.

19. SINGLE BIDDER/SOLE SOURCE PROCUREMENT

In the event that a single bid is received, the District will conduct a price and/or cost
analysis and review and audit all business records and related documents of the Bidder
and any affiliated or parent company to determine the fairness and reasonableness of
the bid. A price analysis is the process of examining the bid and evaluating a
prospective price without evaluating separate cost elements. It should be recognized
that a price analysis through comparison to other similar procurements must be based
on an established or competitive price of the elements used in the comparisons. The
comparison must be made to a purchase of similar quantity and involving similar
specifications. Where a difference exists, a detailed analysis must be made of this
difference and costs attached thereto.

Where it is impossible to obtain a valid price analysis, it may be necessary for the District
to conduct a cost analysis of the bid price. The price and/or cost analysis shall be made
by competent and experienced auditors or price analysis; an engineer’s estimate or
comparison of the prices is insufficient.

The Federal Transit Administration (FTA) may be asked to lend support in obtaining the
services of the Defense Contract Audit Agency, if necessary. The District will submit to
FTA all data and analysis of determination prior to award of a sole source contract.

20. WITHDRAWAL OF BIDS

Bids may be withdrawn only by written request. For bids already submitted, written
request to withdraw must be delivered to the District prior to bid opening. All bids
opened will be considered to be valid offers and may not be withdrawn for a period of
one hundred eighty (180) business days following the opening of the bids, unless the
bidder is given written notice that its bid is not responsive to the specifications of this
IFB.

21. SUBCONTRACTING

If subcontractors are necessary to complete any functions of this requirement, the
Proposer must list the names and business locations of any proposed subcontractors,
using the Subcontractor Form. The District reserves the right to review and approve any
subcontractors proposed by the Respondent. Any approval of the subcontractor shall
not be construed as making the District party of such contract, giving the subcontractor
privities of contract with the District, or subjecting the District to liability of any kind to any
subcontractor.

22. CONTRACTING

The District reserves the right to require the successful candidate to execute a contract
in a format supplied by the District. The terms and conditions of the contract to be
signed upon the award of the IFB will supersede any inconsistent provisions of the IFB
documents.

GHTD IFB #02-024 HVAC Equipment Replacement (Union Station) 9



The award of any contract is subject to the following conditions and contingencies:

1. The approval of such governmental agencies as may be required by law.

2. The appropriation of adequate funds by the proper agencies.

3. Compliance with all applicable laws, regulations, ordinances and codes of the
United States and, the state of Connecticut.

4. The selected Proposer must be current in all tax or any other monetary obligation
owed to the State of Connecticut.

5. The selected Candidate must have a current EEO certification on file with the
State.

Contract Documents

The Contract Documents consist of the AIA Contract, this Invitation for Bids (IFB) and its
reference documents, drawings, any Addenda issued, the Contractor’s response to the
IFB, the Federal Requirements (Exhibit A), the State of CT Requirements (Exhibit B),
other documents listed in the Contract, and Modifications issued after execution of the
Contract. A Modification is (1) a written amendment to the Contract signed by the
parties, (2) a Change Order, (3) a Construction Change Directive or (4) a written order
for a Minor change in the Work issued by the Design Professional on behalf of the
District.

23. RETAINAGE

When progress payments are being made for items being built, the District will withhold
5% of the total project cost, or as otherwise specified in the contract for this project.

24. ASSIGNMENT

The contractor shall not assign, transfer, convey or otherwise dispose of the agreement
or his/her or its interest in the same, or any part thereof, without prior written approval of
the District.

25. REQUIRED CERTIFICATIONS

The required certifications must be submitted with the bid form for the proposal to be
considered responsive to the bid specifications. All certification forms are contained in
Exhibits D, E and F. Those bids which do not contain the required standard
certifications, complete and signed as appropriate, will be determined ineligible.

26. INSURANCE REQUIREMENTS

Contractor shall obtain and maintain throughout the term of this Contract (or such longer
period as may be specified below, if any) the following insurance:

A. Commercial General Liability

The Contractor shall carry Commercial General Liability Insurance, including a broad
form comprehensive general liability endorsement and coverage against claims for
personal injury, bodily injury, death or property damage, to be on the so-called
“occurrence” form with a combined limit of not less than Two Million Dollars ($2,000,000)
in the aggregate and One Million Dollars ($1,000,000) per occurrence, and to cover at
least the following hazards: (1) premises and operations; (2) products and completed
operations on an “if any” basis; (3) independent contractors; (4) blanket contractual
liability for all insured contracts; and (5) contractual liability covering the indemnities in
this Contract.
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B. Workers' Compensation Insurance

With respect to all services the Contractor performs and all those performed for the
Contractor by its subcontractors, the Contractor and its subcontractor(s) shall carry
Workers' Compensation Insurance and, as applicable, insurance required in accordance
with the U.S. Longshore and Harbor Workers' Compensation Act, in accordance with the
requirements of the laws of the State of Connecticut, and of the laws of the United
States, respectively.

C. Business Automobile Insurance

Business Automobile Liability Insurance, to cover the use of all owned, hired, and non-
owned vehicles, providing for the following minimum liability limits: One Million Dollars
($1,000,000) for all damages arising out of bodily injuries to or death of all persons in
any one accident or occurrence, and for all damages arising out of injury to or
destruction of property in any one accident or occurrence. In cases where the insurance
policy shows an aggregate limit as part of the automobile liability coverage, the
aggregate limit must be at least Two Million Dollars ($2,000,000).

D. Professional Liability Insurance

If the Contractor or any of its subcontractors are providing design, architectural or
engineering services with respect to this Contract, the Contractor and such
subcontractors shall carry Professional Liability Insurance Policy in an annual aggregate
amount not less than Two Million Dollars ($2,000,000), which coverage shall be
maintained in force for a period of not less than three (3) years after the completion of
the work under this Contract.

E. Contractors Pollution Liability Insurance

If the Work involves the transport, dissemination, use, or release of pollutants, the
Contractor shall procure Pollution Liability insurance, with policy limits of not less than
one million dollars ($1,000,000) per claim and two million dollars ($2,000,000) in the
aggregate.

F. Certificate of Insurance

All insurance provided for above shall be obtained under valid and enforceable policies,
and issued by financially sound and responsible insurance companies authorized to do
business in the State of Connecticut and having a general policy rating of A- or better
and a financial class of VIII or better, each as determined by AM Best Company, Inc.
Prior to commencing any work under this Contract and at least ten (10) days prior to the
expiration dates of any insurance required hereunder, Contractor shall deliver to the
District certificates of insurance evidencing such coverage and any renewal or successor
policies. If the Contractor engages any subcontractor to perform any of its obligations
under this Contract, the Contractor shall also deliver to the District certificates of
insurance from such subcontractor evidencing such coverage and any renewal or
successor policies. All policies of insurance required hereunder shall name the District
(and such other persons or entities designated by the District) as an additional insured
(except the workers’ compensation and Professional Liability insurance). For the
Workers' Compensation Insurance and, as applicable, U.S. Longshore and Harbor
Workers' Compensation Act coverage, the policy number(s) and term of the policy (ies)
shall be indicated on the certificate. With the exception of Professional Liability
Insurance, each insurance policy shall state that the insurance company agrees to
investigate and defend the insured against all claims for damages, even if groundless.
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All insurance policies provided for above shall contain clauses or endorsements to the
effect that: (i) no act or negligence of the Contractor, or anyone acting for the
Contractor, or failure to comply with the provisions of any policy, which might otherwise
result in a forfeiture of the insurance or any part thereof, shall in any way affect the
validity or enforceability of the insurance insofar as the District is concerned; (ii) no such
policies shall be canceled without at least thirty (30) days’ notice to the District (10 days
for non-payment of premium); (i) shall contain a waiver of subrogation in favor of the
District, and (iv) shall provide that such coverage is primary and non-contributory.

Such insurance shall protect the District against all claims, liabilities, suits, actions,
damages, or costs resulting from or arising out of the ownership, lease, operation,
maintenance, repairs, or use in any way of any project equipment for the purposes of the
program covered by this Contract and for any other purpose. No project equipment shall
be delivered to the Contractor, or operated by the Contractor until the Contractor has
delivered the certificate(s) of insurance required hereunder. Prior to the annual
renewal of a motor vehicle registration, the Contractor shall submit to the District a
certificate of insurance for the project equipment. This Section shall not prevent the
District from contracting for such required insurance coverage at any time, and in such
event the Contractor shall pay the District for all costs of such insurance.

Indemnification

To the fullest extent permitted by law, the Contractor shall indemnify, defend and hold
harmless the District and its officers, directors, employees and agents (collectively
“Indemnified Parties”) from and against all claims, damages, demands, losses,
expenses, fines, penalties, causes of action, suits or other liabilities (including all costs of
reasonable attorneys’ fees) arising out of, related to, in connection with or resulting from,
or alleged to arise out of or arise from the negligent acts or omissions, breach or failure
to perform under the Contract or the violation of any applicable law or regulation, by
Contractor, Contractor’s subcontractors or anyone directly or indirectly employed by
Contractor or by Contractor’s subcontractors or anyone for whose acts any of them may
be responsible or liable and whether such claim, damage, demand, loss, expense, fine,
penalty, cause of action, suit or other liability is attributable to bodily injury, personal
injury, sickness, disease or death, or to injury to or destruction of tangible property,
including the loss of use resulting therefrom. This indemnity shall be effective regardless
of whether or not such claim, damage, loss or expense is caused in part by any of the
Indemnified Parties (but the indemnity shall not cover liability to the extent resulting from
gross negligence or willful misconduct of the Indemnified Parties). Such indemnity
obligation shall not be in derogation or limitation of any other obligation or liability of the
Contractor or the rights of the District contained in this Contract or otherwise. This
indemnification shall not be limited in any way by any limitation on the amount or type of
damages, compensation or benefits payable by or for the Contractor under any workers’
compensation acts, disability benefit acts or other employee benefits acts and includes
any loss or injury suffered by an employee of Contractor. This indemnification shall
survive the completion of the Work or the termination of the Contract.

To the extent the foregoing Indemnity applies to any violation of federal, state or local
laws, ordinances or regulations, Contractor shall do and perform all work necessary to
correct such violation.
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27. NOTICE OF AWARD
The selected proposer will be provided with a written Notice of Award which shall be

contingent upon the submission by the respondent of all documents required including,

but not limited to, proper insurance certificates, performance and payment bonds,

verification of DBE percentage contribution to the work and execution of contract within

10 days of the notice of award.

28. ATTACHED EXHIBITS
The following attachments are included in this package:

EXHIBIT A
o Federally Required Contract Clauses

EXHIBIT B
o State of Connecticut Grant Requirements

EXHIBIT C
o Procurement Procedures and Appeals Process

EXHIBIT D
o Bid Proposal Form

EXHIBIT E

o Required Certifications

+ Affidavit
Certificate of Eligibility
Certificate of Non-Collusion.
Certificate of Restrictions on Lobbying
Contractor’s Statement on Sub-Contractors
Eligible Contractor’s Certificate
Certificate for Disadvantaged Business Enterprise
DBE Good Faith Efforts Documentation Form
DBE Letter of Intent
* Buy America Certification
* Approved Equal Form
+ Statement of Bidder’'s Qualifications

EXHIBIT F

o State of Connecticut Required Certifications
* Requirements of the State of Connecticut
* Small/Minority Business Enterprise (SBE/MBE) Certification
* SBE Letter of Intent
+ OPM Forms
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EXHIBIT G
o Connecticut Department of Labor Prevailing Wage Bid Package

EXHIBIT H
o Technical Specifications and Special Provisions
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EXHIBIT A
FEDERALLY REQUIRED CONTRACT CLAUSES
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FEDERALLY REQUIRED CONTRACT CLAUSES

Access to Records and Reports —

a. Record Retention. The Contractor will retain, and will require its subcontractors of all
tiers to retain, complete and readily accessible records related in whole or in part to the
contract, including, but not limited to, data, documents, reports, statistics, leases,
subcontracts, arrangements, other third-party Contracts of any type, and supporting
materials related to those records.

b. Retention Period. The Contractor agrees to comply with the record retention
requirements in accordance with 2 C.F.R. § 200.334. The Contractor shall maintain all
books, records, accounts and reports required under this Contract for a period of at not
less than three (3) years after the date of termination or expiration of this Contract,
except in the event of litigation or settlement of claims arising from the performance of
this Contract, in which case records shall be maintained until the disposition of all such
litigation, appeals, claims or exceptions related thereto.

c. Access to Records. The Contractor agrees to provide sufficient access to FTA and its
contractors to inspect and audit records and information related to performance of this
contract in accordance with 2 CFR 8§ 200.337.

d. Access to the Sites of Performance. The Contractor agrees to permit FTA and its
contractors access to the sites of performance under this contract in accordance with 2
CFR § 200.337.

Americans with Disabilities Act (ADA) —

The contractor agrees to comply with all applicable requirements of section 504 of the
Rehabilitation Act of 1973, as amended, 29 U.S.C. § 794, which prohibits discrimination
on the basis of handicaps, with the Americans with Disabilities Act of 1990 (ADA), as
amended, 42 U.S.C. 88 12101 et seq., which requires that accessible facilities and
services be made available to persons with disabilities, including any subsequent
amendments to that Act, and with the Architectural Barriers act of 1968, as amended, 42
U.S.C. 88 4151 et seq., which requires that buildings and public accommodations be
accessible to persons with disabilities, including any subsequent amendments to that
Act. In addition, the contractor agrees to comply with any and all applicable requirements
issued by the FTA, DOT, DOJ, U.S. GSA, U.S. EEOC, U.S. FCC, any subsequent
amendments thereto and any other nondiscrimination statute(s) that may apply to the
Project.

Bond Requirements —

For construction or facility improvement contracts or subcontracts exceeding the
Simplified Acquisition Threshold, the Federal awarding agency or pass-through entity
may accept the bonding policy and requirements of the non-Federal entity provided that
the Federal awarding agency or pass-through entity has made a determination that the
Federal interest is adequately protected. If such a determination has not been made, the
minimum requirements must be as follows:

(a) A bid guarantee from each bidder equivalent to five percent of the bid price. The “bid
guarantee” must consist of a firm commitment such as a bid bond, certified check, or
other negotiable instrument accompanying a bid as assurance that the bidder will, upon
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acceptance of the bid, execute such contractual documents as may be required within
the time specified.

(b) A performance bond on the part of the contractor for 100 percent of the contract
price. A “performance bond” is one executed in connection with a contract to secure
fulfillment of all the contractor's requirements under such contract.

(c) A payment bond on the part of the contractor for 100 percent of the contract price. A
“payment bond” is one executed in connection with a contract to assure payment as
required by law of all persons supplying labor and material in the execution of the work
provided for in the contract.

It is also understood and agreed that if the bidder should withdraw any part or all

of their bid within [90] days after the bid opening without the written consent of the
Agency, or refuse or be unable to enter into this Contract as provided above, or refuse or
be unable to furnish adequate and acceptable Performance and Payment Bonds, or
refuse or be unable to furnish adequate and acceptable insurance, as provided above, it
shall forfeit its bid guaranty to the extent Agency’s damages occasioned by such
withdrawal, or refusal, or inability to enter into a Contract, or provide adequate security
thereof.

It is further understood and agreed that to the extent the defaulting bidder's bid guaranty
shall prove inadequate to fully recompense Agency for the damages occasioned by
default, then the bidder agrees to indemnify Agency and pay over to Agency the
difference between the bid guarantee and Agency’s total damages so as to make
Agency whole.

The bidder understands that any material alteration of any of the above or any of the
material contained herein, other than that requested will render the bid unresponsive.

Performance Guarantee. A Performance Guarantee in the amount of 100% of the
Contract value is required by the Agency to ensure faithful performance of the Contract.
Either a Performance Bond or an Irrevocable Stand-By Letter of Credit shall be provided
by the Contractor and shall remain in full force for the term of the Contract. The
successful Bidder shall certify that it will provide the requisite Performance Guarantee to
the Agency within ten (10) business days from Contract execution. The Agency requires
all Performance Bonds to be provided by a fully qualified surety company acceptable to
the Agency and listed as a company currently authorized under 31 C.F.R. part 22 as
possessing a Certificate of Authority as described hereunder. Agency may require
additional performance bond protection when the contract price is increased. The
increase in protection shall generally equal 100 percent of the increase in contract price.
The Agency may secure additional protection by directing the Contractor to increase the
amount of the existing bond or to obtain an additional bond.

If the Bidder chooses to provide a Letter of Credit as its Performance Guarantee, the
Bidder shall furnish with its bid, certification that an Irrevocable Stand-By Letter of Credit
will be furnished should the Bidder become the successful Contractor. The Bidder shall
also provide a statement from the banking institution certifying that an Irrevocable Stand-
By Letter of Credit for the action will be provided if the Contract is awarded to the Bidder.
The Irrevocable Stand-By Letter of Credit will only be accepted by the Agency if:
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1. A bank in good standing issues it. The Agency will not accept a Letter of Credit
from an entity other than a bank.

2. Itis in writing and signed by the issuing bank.

3. It conspicuously states that it is an irrevocable, non-transferable, “standby”
Letter of Credit.

4. The Agency is identified as the Beneficiary.

5. Itis in an amount equal to 100% of the Contract value. This amount must be in
U.S. dollars.

6. The effective date of the Letter of Credit is the same as the effective date of
the Contract.

7. The expiration date of the Letter of Credit coincides with the term of the
contract.

8. It indicates that it is being issued in order to support the obligation of the
Contractor to perform under the Contract. It must specifically reference the
Contract between the Agency and the Contractor the work stipulated herein.

The issuing bank’s obligation to pay will arise upon the presentation of the original Letter
of Credit and a certificate and draft to the issuing bank’s representative at a location and
time to be determined by the parties. This documentation will indicate that the Contractor
is in default under the Contract.

Payment Bonds. A Labor and Materials Payment Bond equal to the full value of the
contract must be furnished by the contractor to Agency as security for payment by the
Contractor and subcontractors for labor, materials, and rental of equipment. The bond
may be issued by a fully qualified surety company acceptable to (Agency) and listed as a
company currently authorized under 31 C.F.R. part 223 as possessing a Certificate of
Authority as described thereunder.

Buy America —
The contractor agrees to comply with 49 U.S.C. 5323(j) and 49 C.F.R. part 661 and 2

CFR 8§ 200.322 Domestic preferences for procurements, which provide that Federal
funds may not be obligated unless all steel, iron, and manufactured products used in
FTA funded projects are produced in the United States, unless a waiver has been
granted by FTA or the product is subject to a general waiver. General waivers are listed
in 49 C.F.R. §661.7.

Construction materials used in the Project are subject to the domestic preference
requirement of the Build America, Buy America Act, Pub. L. 117-58, div. G, tit. IX, 88
70911 — 70927 (2021), as implemented by the U.S. Office of Management and Budget,
the U.S. Department of Transportation, and FTA. The Recipient acknowledges that this
agreement is neither a waiver of 8§ 70914(a) nor a finding under § 70914(b).

Separate requirements for rolling stock are set out at 49 U.S.C. 5323(j)(2)(C), 49 U.S.C.
§ 5323(u) and 49 C.F.R. § 661.11. Domestic preferences for procurements.

The bidder or offeror must submit to the Agency the appropriate Buy America
certification. Bids or offers that are not accompanied by a completed Buy America
certification will be rejected as nonresponsive. For more information, please see the
FTA’s Buy America webpage at: https://www.transit.dot.gov/buyamerica.
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Cargo Preference Requirements —

The contractor agrees:

a. to use privately owned United States-Flag commercial vessels to ship at least 50
percent of the gross tonnage (computed separately for dry bulk carriers, dry cargo liners,
and tankers) involved, whenever shipping any equipment, material, or commodities
pursuant to the underlying contract to the extent such vessels are available at fair and
reasonable rates for United States-Flag commercial vessels;

b. to furnish within 20 working days following the date of loading for shipments
originating within the United States or within 30 working days following the date of
loading for shipments originating outside the United States, a legible copy of a rated,
"on-board" commercial ocean bill-of-lading in English for each shipment of cargo
described in the preceding paragraph to the Division of National Cargo, Office of Market
Development, Maritime Administration, Washington, DC 20590 and to the FTA Recipient
(through the contractor in the case of a subcontractor's bill-of-lading.); and

c. to include these requirements in all subcontracts issued pursuant to this contract when
the subcontract may involve the transport of equipment, material, or commodities by
ocean vessel.

Civil Rights Laws and Requlations —

The following Federal Civil Rights laws and regulations apply to all contracts.

1 Federal Equal Employment Opportunity (EEO) Requirements. These include, but
are not limited to:

a) Nondiscrimination in Federal Public Transportation Programs. 49 U.S.C. § 5332,
covering projects, programs, and activities financed under 49 U.S.C. Chapter 53,
prohibits discrimination on the basis of race, color, religion, national origin, sex (including
sexual orientation and gender identity), disability, or age, and prohibits discrimination in
employment or business opportunity.

b) Prohibition against Employment Discrimination. Title VII of the Civil Rights Act of
1964, as amended, 42 U.S.C. § 2000e, and Executive Order No. 11246, “Equal
Employment Opportunity,” September 24, 1965, as amended, prohibit discrimination in
employment on the basis of race, color, religion, sex, or national origin.

2 Nondiscrimination on the Basis of Sex. Title IX of the Education Amendments of
1972, as amended, 20 U.S.C. § 1681 et seq. and implementing Federal regulations,
“Nondiscrimination on the Basis of Sex in Education Programs or Activities Receiving
Federal Financial Assistance,” 49 C.F.R. part 25 prohibit discrimination on the basis of
sex.

3 Nondiscrimination on the Basis of Age. The “Age Discrimination Act of 1975,” as
amended, 42 U.S.C. § 6101 et seq., and Department of Health and Human Services
implementing regulations, “Nondiscrimination on the Basis of Age in Programs or
Activities Receiving Federal Financial Assistance,” 45 C.F.R. part 90, prohibit
discrimination by participants in federally assisted programs against individuals on the
basis of age. The Age Discrimination in Employment Act (ADEA), 29 U.S.C. § 621 et
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seq., and Equal Employment Opportunity Commission (EEOC) implementing
regulations, “Age Discrimination in Employment Act,” 29 C.F.R. part 1625, also prohibit
employment discrimination against individuals age 40 and over on the basis of age.

4 Federal Protections for Individuals with Disabilities. The Americans with
Disabilities Act of 1990, as amended (ADA), 42 U.S.C. § 12101 et seq., prohibits
discrimination against qualified individuals with disabilities in programs, activities, and
services, and imposes specific requirements on public and private entities. Third party
contractors must comply with their responsibilities under Titles I, II, 1ll, IV, and V of the
ADA in employment, public services, public accommodations, telecommunications, and
other provisions, many of which are subject to regulations issued by other Federal
agencies.

Civil Rights and Equal Opportunity

The Agency is an Equal Opportunity Employer. As such, the Agency agrees to comply
with all applicable Federal civil rights laws and implementing regulations. Apart from
inconsistent requirements imposed by Federal laws or regulations, the Agency agrees to
comply with the requirements of 49 U.S.C. § 5323(h) (3) by not using any Federal
assistance awarded by FTA to support procurements using exclusionary or
discriminatory specifications.

Under this Contract, the Contractor shall at all times comply with the following
requirements and shall include these requirements in each subcontract entered into as
part thereof.

1. Nondiscrimination. In accordance with Federal transit law at 49 U.S.C. § 5332, the
Contractor agrees that it will not discriminate against any employee or applicant for
employment because of race, color, religion, national origin, sex, disability, or age. In
addition, the Contractor agrees to comply with applicable Federal implementing
regulations and other implementing requirements FTA may issue.

2. Race, Color, Religion, National Origin, Sex. In accordance with Title VII of the Civil
Rights Act, as amended, 42 U.S.C. 8 2000e et seq., and Federal transit laws at 49
U.S.C. § 5332, the Contractor agrees to comply with all applicable equal employment
opportunity requirements of U.S. Department of Labor (U.S. DOL) regulations, "Office of
Federal Contract Compliance Programs, Equal Employment Opportunity, Department of
Labor," 41 C.F.R. chapter 60, and Executive Order No. 11246, "Equal Employment
Opportunity in Federal Employment," September 24, 1965, 42 U.S.C. § 2000e note, as
amended by any later Executive Order that amends or supersedes it, referenced in 42
U.S.C. § 2000e note. The Contractor agrees to take affirmative action to ensure that
applicants are employed, and that employees are treated during employment, without
regard to their race, color, religion, national origin, or sex (including sexual orientation
and gender identity). Such action shall include, but not be limited to, the following:
employment, promotion, demotion or transfer, recruitment or recruitment advertising,
layoff or termination; rates of pay or other forms of compensation; and selection for
training, including apprenticeship. In addition, the Contractor agrees to comply with any
implementing requirements FTA may issue.
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3. Age. In accordance with the Age Discrimination in Employment Act, 29 U.S.C. 88§
621-634, U.S. Equal Employment Opportunity Commission (U.S. EEOC) regulations,
“Age Discrimination in Employment Act,” 29 C.F.R. part 1625, the Age Discrimination Act
of 1975, as amended, 42 U.S.C. § 6101 et seq., U.S. Health and Human Services
regulations, “Nondiscrimination on the Basis of Age in Programs or Activities Receiving
Federal Financial Assistance,” 45 C.F.R. part 90, and Federal transit law at 49 U.S.C. §
5332, the Contractor agrees to refrain from discrimination against present and
prospective employees for reason of age. In addition, the Contractor agrees to comply
with any Implementing requirements FTA may issue.

4. Disabilities. In accordance with section 504 of the Rehabilitation Act of 1973, as
amended, 29 U.S.C. 8§ 794, the Americans with Disabilities Act of 1990, as amended, 42
U.S.C. § 12101 et seq., the Architectural Barriers Act of 1968, as amended, 42 U.S.C. §
4151 et seq., and Federal transit law at 49 U.S.C. § 5332, the Contractor agrees that it
will not discriminate against individuals on the basis of disability. In addition, the
Contractor agrees to comply with any implementing requirements FTA may issue.

5. Promoting Free Speech and Religious Liberty. The Contractor shall ensure that
Federal funding is expended in full accordance with the U.S. Constitution, Federal Law,
and statutory and public policy requirements: including, but not limited to, those
protecting free speech, religious liberty, public welfare, the environment, and prohibiting
discrimination.

Clean Air Act and Federal Water Pollution Control Act —

The Contractor agrees to comply with all applicable standards, orders, or regulations
issued pursuant to the Clean Air Act (42 U.S.C. § 7401-7671q) and the Federal Water
Pollution Control Act as amended (33 U.S.C. § 1251-1387). Violations must be reported
to FTA and the Regional Office of the Environmental Protection Agency. The following
applies for contracts of amounts in excess of $150,000:

Clean Air Act

(1) The contractor agrees to comply with all applicable standards, orders or
regulations issued pursuant to the Clean Air Act, as amended, 42 U.S.C. § 7401
et seq.

(2) The contractor agrees to report each violation to the Agency and understands
and agrees that the Agency will, in turn, report each violation as required to
assure notification to the Agency, Federal Emergency Management Agency, and
the appropriate Environmental Protection Agency Regional Office.

(3) The contractor agrees to include these requirements in each subcontract
exceeding $150,000 financed in whole or in part with Federal assistance
provided by FTA.

Federal Water Pollution Control Act
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(1) The contractor agrees to comply with all applicable standards, orders or
regulations issued pursuant to the Federal Water Pollution Control Act, as
amended, 33 U.S.C. 1251 et seq.

(2) The contractor agrees to report each violation to the Agency and understands
and agrees that the Agency will, in turn, report each violation as required to
assure notification to the Agency, Federal Emergency Management Agency, and
the appropriate Environmental Protection Agency Regional Office.

(3) The contractor agrees to include these requirements in each subcontract
exceeding $150,000 financed in whole or in part with Federal assistance
provided by FTA.”

Contract Work Hours and Safety Standards Act —

a. Applicability: This requirement applies to all FTA grant and cooperative agreement
programs.

b. Where applicable (see 40 U.S.C. § 3701), all contracts awarded by the non-Federal
entity in excess of $100,000 that involve the employment of mechanics or laborers must
include a provision for compliance with 40 U.S.C. 88 3702 and 3704, as supplemented
by Department of Labor regulations at 29 C.F.R. Part 5. See 2 C.F.R. Part 200,
Appendix II.

c. Under 40 U.S.C. § 3702, each contractor must be required to compute the wages of
every mechanic and laborer on the basis of a standard work week of 40 hours. Work in
excess of the standard work week is permissible provided that the worker is
compensated at a rate of not less than one and a half times the basic rate of pay for all
hours worked in excess of 40 hours in the work week.

d. The requirements of 40 U.S.C. § 3704 are applicable to construction work and provide
that no laborer or mechanic must be required to work in surroundings or under working
conditions which are unsanitary, hazardous or dangerous. These requirements do not
apply to the purchases of supplies or materials or articles ordinarily available on the
open market, or contracts for transportation or transmission of intelligence.

e. The regulation at 29 C.F.R. 8§ 5.5(b) provides the required contract clause concerning
compliance with the Contract Work Hours and Safety Standards Act:

Compliance with the Contract Work Hours and Safety Standards Act.

(1) Overtime requirements. No contractor or subcontractor contracting for any part of
the contract work which may require or involve the employment of laborers or
mechanics shall require or permit any such laborer or mechanic in any workweek
in which he or she is employed on such work to work in excess of forty hours in
such workweek unless such laborer or mechanic receives compensation at a rate
not less than one and one-half times the basic rate of pay for all hours worked in
excess of forty hours in such workweek.

(2) Violation; liability for unpaid wages; liquidated damages. In the event of any
violation of the clause set forth in paragraph (1) of this section the contractor and
any subcontractor responsible therefor shall be liable for the unpaid wages. In
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addition, such contractor and subcontractor shall be liable to the United States (in
the case of work done under contract for the District of Columbia or a territory, to
such District or to such territory), for liquidated damages. Such liquidated
damages shall be computed with respect to each individual laborer or mechanic,
including watchmen and guards, employed in violation of the clause set forth in
paragraph (1) of this section, in the sum of $10 for each calendar day on which
such individual was required or permitted to work in excess of the standard
workweek of forty hours without payment of the overtime wages required by the
clause set forth in paragraph (1) of this section.

(3) Withholding for unpaid wages and liquidated damages. The agency shall upon its
own action or upon written request of an authorized representative of the
Department of Labor withhold or cause to be withheld, from any moneys payable
on account of work performed by the contractor or subcontractor under any such
contract or any other Federal contract with the same prime contractor, or any
other federally-assisted contract subject to the Contract Work Hours and Safety
Standards Act, which is held by the same prime contractor, such sums as may
be determined to be necessary to satisfy any liabilities of such contractor or
subcontractor for unpaid wages and liquidated damages as provided in the
clause set forth in paragraph (2) of this section.

(4) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the
clauses set forth in paragraph (1) through (4) of this section and also a clause
requiring the subcontractors to include these clauses in any lower tier
subcontracts. The prime contractor shall be responsible for compliance by any
subcontractor or lower tier subcontractor with the clauses set forth in paragraphs
(1) through (4) of this section.”

Davis Bacon Act and Copeland Anti-Kickback Act —

For all prime construction, alteration or repair contracts in excess of $2,000 awarded by
FTA, the Contractor shall comply with the Davis-Bacon Act and the Copeland “Anti-
Kickback” Act. Under 49 U.S.C. § 5333(a), prevailing wage protections apply to laborers
and mechanics employed on FTA assisted construction, alteration, or repair projects.
The Contractor will comply with the Davis-Bacon Act, 40 U.S.C. §§ 3141-3144, and
3146-3148 as supplemented by DOL regulations at 29 C.F.R. part 5, “Labor Standards
Provisions Applicable to Contracts Governing Federally Financed and Assisted
Construction.” In accordance with the statute, the Contractor shall pay wages to laborers
and mechanics at a rate not less than the prevailing wages specified in a wage
determination made by the Secretary of Labor. In addition, the Contractor agrees to pay
wages not less than once a week. The Contractor shall also comply with the Copeland
“Anti-Kickback” Act (40 U.S.C. § 3145), as supplemented by DOL regulations at 29
C.F.R. part 3, “Contractors and Subcontractors on Public Building or Public Work
Financed in Whole or in part by Loans or Grants from the United States.” The Contractor
is prohibited from inducing, by any means, any person employed in the construction,
completion, or repair of public work, to give up any part of the compensation to which he
or she is otherwise entitled.
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Debarment and Suspension—

The Contractor shall comply and facilitate compliance with U.S. DOT regulations, “Non-
procurement Suspension and Debarment,” 2 C.F.R. part 1200, which adopts and
supplements the U.S. Office of Management and Budget (U.S. OMB) “Guidelines to
Agencies on Governmentwide Debarment and Suspension (Non-procurement),” 2
C.F.R. part 180. These provisions apply to each contract at any tier of $25,000 or more,
and to each contract at any tier for a federally required audit (irrespective of the contract
amount), and to each contract at any tier that must be approved by an FTA official
irrespective of the contract amount. As such, the Contractor shall verify that its
principals, affiliates, and subcontractors are eligible to participate in this federally funded
contract and are not presently declared by any Federal department or agency to be:

a) Debarred from participation in any federally assisted Award,;

b) Suspended from patrticipation in any federally assisted Award,;

c¢) Proposed for debarment from participation in any federally assisted Award;

d) Declared ineligible to participate in any federally assisted Award;

e) Voluntarily excluded from patrticipation in any federally assisted Award; or

f) Disqualified from participation in ay federally assisted Award.
By signing and submitting its bid or proposal, the bidder or proposer certifies as follows:
The certification in this clause is a material representation of fact relied upon by the
AGENCY. If it is later determined by the AGENCY that the bidder or proposer knowingly
rendered an erroneous certification, in addition to remedies available to the AGENCY,
the Federal Government may pursue available remedies, including but not limited to
suspension and/or debarment. The bidder or proposer agrees to comply with the
requirements of 2 C.F.R. part 180, subpart C, as supplemented by 2 C.F.R. part 1200,
while this offer is valid and throughout the period of any contract that may arise from this
offer. The bidder or proposer further agrees to include a provision requiring such
compliance in its lower tier covered transactions.

Disadvantaged Business Enterprises -—

It is the policy of the Agency and the United States Department of Transportation
(“DOT”) that Disadvantaged Business Enterprises (‘DBE’s”), as defined herein and in
the Federal regulations published at 49 C.F.R. part 26, shall have an equal opportunity
to participate in DOT-assisted contracts.

The contractor or subcontractor shall not discriminate on the basis of race, color,
national origin, or sex in the performance of this contract. The contractor shall carry out
applicable requirements of 49 C.F.R. part 26 in the award and administration of DOT-
assisted contracts. Failure by the contractor to carry out these requirements is a material
breach of this contract, which may result in the termination of this contract or such other
remedy as the Agency deems appropriate, which may include, but is not limited to:

(1) Withholding monthly progress payments;

(2) Assessing sanctions;

(3) Liquidated damages; and/or

(4) Disqualifying the contractor from future bidding as non-responsible. 49 C.F.R. §
26.13(b).
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Prime contractors are required to pay subcontractors for satisfactory performance of
their contracts no later than 30 days from receipt of each payment the Agency makes to
the prime contractor. 49 C.F.R. § 26.29(a).

Finally, for contracts with defined DBE contract goals, each FTA Recipient must include
in each prime contract a provision stating that the contractor shall utilize the specific
DBEs listed unless the contractor obtains the Agency’s written consent; and that, unless
the Agency’s consent is provided, the contractor shall not be entitled to any payment for
work or material unless it is performed or supplied by the listed DBE. 49 C.F.R. §
26.53(f) (1).

Energy Conservation —

The contractor agrees to comply with mandatory standards and policies relating to
energy efficiency, which are contained in the state energy conservation plan issued in
compliance with the Energy Policy and Conservation Act (42 U.S.C.8§ 6201).

Equal Employment Opportunity—

During the performance of this contract, the contractor agrees as follows:

(1) The contractor will not discriminate against any employee or applicant for
employment because of race, color, religion, sex, sexual orientation, gender identity, or
national origin. The contractor will take affirmative action to ensure that applicants are
employed, and that employees are treated during employment, without regard to their
race, color, religion, sex, sexual orientation, gender identity, or national origin. Such
action shall include, but not be limited to the following: Employment, upgrading,
demoaotion, or transfer, recruitment or recruitment advertising; layoff or termination; rates
of pay or other forms of compensation; and selection for training, including
apprenticeship. The contractor agrees to post in conspicuous places, available to
employees and applicants for employment, notices to be provided by the contracting
officer setting forth the provisions of this nondiscrimination clause.

(2) The contractor will, in all solicitations or advertisements for employees placed by or
on behalf of the contractor, state that all qualified applicants will receive consideration for
employment without regard to race, color, religion, sex, sexual orientation, gender
identity, or national origin.

(3) The contractor will not discharge or in any other manner discriminate against any
employee or applicant for employment because such employee or applicant has inquired
about, discussed, or disclosed the compensation of the employee or applicant or another
employee or applicant. This provision shall not apply to instances in which an employee
who has access to the compensation information of other employees or applicants as a
part of such employee's essential job functions discloses the compensation of such other
employees or applicants to individuals who do not otherwise have access to such
information, unless such disclosure is in response to a formal complaint or charge, in
furtherance of an investigation, proceeding, hearing, or action, including an investigation
conducted by the employer, or is consistent with the contractor's legal duty to furnish
information.

(4) The contractor will send to each labor union or representative of workers with which it
has a collective bargaining agreement or other contract or understanding, a notice to be
provided by the agency contracting officer, advising the labor union or workers'
representative of the contractor's commitments under section 202 of Executive Order
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11246 of September 24, 1965, and shall post copies of the notice in conspicuous places
available to employees and applicants for employment.

(5) The contractor will comply with all provisions of Executive Order 11246 of September
24, 1965, and of the rules, regulations, and relevant orders of the Secretary of Labor.

(6) The contractor will furnish all information and reports required by Executive Order
11246 of September 24, 1965, and by the rules, regulations, and orders of the Secretary
of Labor, or pursuant thereto, and will permit access to his books, records, and accounts
by the contracting agency and the Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and orders.

(7) In the event of the contractor's non-compliance with the nondiscrimination clauses of
this contract or with any of such rules, regulations, or orders, this contract may be
canceled, terminated or suspended in whole or in part and the contractor may be
declared ineligible for further Government contracts in accordance with procedures
authorized in Executive Order 11246 of September 24, 1965, and such other sanctions
may be imposed and remedies invoked as provided in Executive Order 11246 of
September 24, 1965, or by rule, regulation, or order of the Secretary of Labor, or as
otherwise provided by law.

(8) The contractor will include the provisions of paragraphs (1) through (8) in every
subcontract or purchase order unless exempted by rules, regulations, or orders of the
Secretary of Labor issued pursuant to section 204 of Executive Order 11246 of
September 24, 1965, so that such provisions will be binding upon each subcontractor or
vendor. The contractor will take such action with respect to any subcontract or purchase
order as may be directed by the Secretary of Labor as a means of enforcing such
provisions including sanctions for noncompliance: Provided, however, that in the event
the contractor becomes involved in, or is threatened with, litigation with a subcontractor
or vendor as a result of such direction, the contractor may request the United States to
enter into such litigation to protect the interests of the United States.

Notice to Third Party Participants —

Federal requirements that apply to the Recipient or the Award, the accompanying
Underlying Agreement, and any Amendments thereto may change due to changes in
federal law, regulation, other requirements, or guidance, or changes in the Recipient’s
Underlying Agreement including any information incorporated by reference and made
part of that Underlying Agreement; and

Applicable changes to those federal requirements will apply to each Third-Party
Agreement and parties thereto at any tier.

Federal Tax Liability and Recent Felony Convictions —

(1) The contractor certifies that it:

(a) Does not have any unpaid Federal tax liability that has been assessed, for
which all judicial and administrative remedies have been exhausted or have
lapsed, and that is not being paid in a timely manner pursuant to an agreement
with the authority responsible for collecting the tax liability; and

(b) Was not convicted of the felony criminal violation under any Federal law
within the preceding 24 months.
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If the contractor cannot so certify, the Recipient will refer the matter to FTA and
not enter into any Third-Party Agreement with the Third-Party Participant without
FTA’s written approval.

(2) Flow-Down. The Recipient agrees to require the contractor to flow this requirement
down to participants at all lower tiers, without regard to the value of any sub-agreement.

Fly America Requirements —
a) Definitions. As used in this clause—

1) “International air transportation” means transportation by air between a place
in the United States and a place outside the United States or between two places
both of which are outside the United States.

2) “United States” means the 50 States, the District of Columbia, and outlying
areas.

3) “U.S.-flag air carrier” means an air carrier holding a certificate under 49 U.S.C.
Chapter 411.

b) When Federal funds are used to fund travel, Section 5 of the International Air
Transportation Fair Competitive Practices Act of 1974 (49 U.S.C. 40118) (Fly America
Act) requires contractors, Agencies, and others use U.S.-flag air carriers for U.S.
Government-financed international air transportation of personnel (and their personal
effects) or property, to the extent that service by those carriers is available. It requires
the Comptroller General of the United States, in the absence of satisfactory proof of the
necessity for foreign-flag air transportation, to disallow expenditures from funds,
appropriated or otherwise established for the account of the United States, for
international air transportation secured aboard a foreign-flag air carrier if a U.S.-flag air
carrier is available to provide such services.

c) If available, the Contractor, in performing work under this contract, shall use U.S.-flag
carriers for international air transportation of personnel (and their personal effects) or

property.

d) In the event that the Contractor selects a carrier other than a U.S.-flag air carrier for
international air transportation, the Contractor shall include a statement on vouchers
involving such transportation essentially as follows:

Statement of Unavailability of U.S.-Flag Air Carriers

International air transportation of persons (and their personal effects) or property by
U.S.-flag air carrier was not available or it was necessary to use foreign-flag air carrier
service for the following reasons. See FAR § 47.403. [State reasons]:

e) Contractor shall include the substance of this clause, including this paragraph (e), in
each subcontract or purchase under this contract that may involve international air
transportation.

Incorporation of Federal Transit Administration (FTA) Terms —

The provisions within include, in part, certain Standard Terms and Conditions required
under the Uniform Administrative Requirements, Cost Principles, and Audit
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Requirements for Federal Awards (2 CFR § 200), whether or not expressly set forth in
the preceding contract provisions. All contractual provisions required by DOT, detailed in
2 CFR 8 200 or as amended by 2 CFR § 1201, or the most recent version of FTA
Circular 4220.1 are hereby incorporated by reference. Anything to the contrary herein
notwithstanding, all mandated terms shall be deemed to control in the event of a conflict
with other provisions contained in this Contract. The Contractor shall not perform any
act, fail to perform any act, or refuse to comply with any request which would cause a
violation of the FTA terms and conditions.

No Government Obligation to Third Parties —

The Recipient and Contractor acknowledge and agree that, notwithstanding any
concurrence by the Federal Government in or approval of the solicitation or award of the
underlying Contract, absent the express written consent by the Federal Government, the
Federal Government is not a party to this Contract and shall not be subject to any
obligations or liabilities to the Recipient, Contractor or any other party (whether or not a
party to that contract) pertaining to any matter resulting from the underlying Contract.
The Contractor agrees to include the above clause in each subcontract financed in
whole or in part with Federal assistance provided by the FTA. It is further agreed that the
clause shall not be modified, except to identify the subcontractor who will be subject to
its provisions.

Notification to FTA —

If a current or prospective legal matter that may affect the Federal Government emerges,
the Recipient must promptly notify the FTA Chief Counsel and FTA Regional Counsel for
the Region in which the Recipient is located. The Recipient must include a similar
notification requirement in its Third-Party Agreements and must require each Third-Party
Participant to include an equivalent provision in its sub-agreements at every tier, for any
agreement that is a “covered transaction” according to 2 C.F.R. §§ 180.220 and
1200.220.

(1) The types of legal matters that require notification include, but are not limited to, a
major dispute, breach, default, litigation, or naming the Federal Government as a party
to litigation or a legal disagreement in any forum for any reason.

(2) Matters that may affect the Federal Government include, but are not limited to, the
Federal Government’s interests in the Award, the accompanying Underlying Agreement,
and any Amendments thereto, or the Federal Government’s administration or
enforcement of federal laws, regulations, and requirements.

(3) The Recipient must promptly notify the U.S. DOT Inspector General in addition to the
FTA Chief Counsel or Regional Counsel for the Region in which the Recipient is located,
if the Recipient has knowledge of potential fraud, waste, or abuse occurring on a Project
receiving assistance from FTA. The notification provision applies if a person has or may
have submitted a false claim under the False Claims Act, 31 U.S.C. § 3729 et seq., or
has or may have committed a criminal or civil violation of law pertaining to such matters
as fraud, conflict of interest, bribery, gratuity, or similar misconduct. This responsibility
occurs whether the Project is subject to this Agreement or another agreement between
the Recipient and FTA, or an agreement involving a principal, officer, employee, agent,
or Third-Party Participant of the Recipient. It also applies to subcontractors at any tier.
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Knowledge, as used in this paragraph, includes, but is not limited to, knowledge of a
criminal or civil investigation by a Federal, state, or local law enforcement or other
investigative agency, a criminal indictment or civil complaint, or probable cause that
could support a criminal indictment, or any other credible information in the possession
of the Recipient.

Program Fraud and False or Fraudulent Statements and Related Acts —

The Contractor acknowledges that the provisions of the Program Fraud Civil Remedies
Act of 1986, as amended, 31 U.S.C. § 3801 et seq. and U.S. DOT regulations, "Program
Fraud Civil Remedies," 49 C.F.R. part 31, apply to its actions pertaining to this Project.
Upon execution of the underlying contract, the Contractor certifies or affirms the
truthfulness and accuracy of any statement it has made, it makes, it may make, or
causes to be made, pertaining to the underlying contract or the FTA assisted project for
which this contract work is being performed. In addition to other penalties that may be
applicable, the Contractor further acknowledges that if it makes, or causes to be made, a
false, fictitious, or fraudulent claim, statement, submission, or certification, the Federal
Government reserves the right to impose the penalties of the Program Fraud Civil
Remedies Act of 1986 on the Contractor to the extent the Federal Government deems
appropriate.

The Contractor also acknowledges that if it makes, or causes to be made, a false,
fictitious, or fraudulent claim, statement, submission, or certification to the Federal
Government under a contract connected with a project that is financed in whole or in part
with Federal assistance originally awarded by FTA under the authority of 49 U.S.C.
chapter 53, the Government reserves the right to impose the penalties of 18 U.S.C. §
1001 and 49 U.S.C. § 5323(I) on the Contractor, to the extent the Federal Government
deems appropriate.

The Contractor agrees to include the above two clauses in each subcontract financed in
whole or in part with Federal assistance provided by FTA. It is further agreed that the
clauses shall not be modified, except to identify the subcontractor who will be subject to
the provisions.

Prompt Payment —

The contractor is required to pay its subcontractors performing work related to this
contract for satisfactory performance of that work no later than 30 days after the
contractor’s receipt of payment for that work. In addition, the contractor is required to
return any retainage payments to those subcontractors within 30 days after the
subcontractor's work related to this contract is satisfactorily completed.

The contractor must promptly notify the Agency, whenever a DBE subcontractor
performing work related to this contract is terminated or fails to complete its work and
must make good faith efforts to engage another DBE subcontractor to perform at least
the same amount of work. The contractor may not terminate any DBE subcontractor and
perform that work through its own forces or those of an affiliate without prior written
consent of the Agency.

Restrictions on Lobbying —

Conditions on use of funds.
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(a) No appropriated funds may be expended by the recipient of a Federal contract, grant,
loan, or cooperative agreement to pay any person for influencing or attempting to
influence an officer or employee of any agency, a Member of Congress, an officer or
employee of Congress, or an employee of a Member of Congress in connection with any
of the following covered Federal actions: the awarding of any Federal contract, the
making of any Federal grant, the making of any Federal loan, the entering into of any
cooperative agreement, and the extension, continuation, renewal, amendment, or
modification of any Federal contract, grant, loan, or cooperative agreement.

(b) Each person who requests or receives from an agency a Federal contract, grant,
loan, or cooperative agreement shall file with that agency a certification, that the person
has not made, and will not make, any payment prohibited by paragraph (a) of this
section.

(c) Each person who requests or receives from an agency a Federal contract, grant,
loan, or a cooperative agreement shall file with that agency a disclosure form if such
person has made or has agreed to make any payment using non-appropriated funds (to
include profits from any covered Federal action), which would be prohibited under
paragraph (a) of this section if paid for with appropriated funds.

(d) Each person who requests or receives from an agency a commitment providing for
the United States to insure or guarantee a loan shall file with that agency a statement,
whether that person has made or has agreed to make any payment to influence or
attempt to influence an officer or employee of any agency, a Member of Congress, an
officer or employee of Congress, or an employee of a Member of Congress in
connection with that loan insurance or guarantee.

(e) Each person who requests or receives from an agency a commitment providing for
the United States to insure or guarantee a loan shall file with that agency a disclosure
form if that person has made or has agreed to make any payment to influence or attempt
to influence an officer or employee of any agency, a Member of Congress, an officer or
employee of Congress, or an employee of a Member of Congress in connection with that
loan insurance or guarantee.

Certification and disclosure.
(a) Each person shall file a certification, and a disclosure form, if required, with each
submission that initiates agency consideration of such person for:
(1) Award of a Federal contract, grant, or cooperative agreement exceeding
$100,000; or
(2) An award of a Federal loan or a commitment providing for the United States
to insure or guarantee a loan exceeding $150,000.
(b) Each person shall file a certification, and a disclosure form, if required, upon receipt
by such person of:
(1) A Federal contract, grant, or cooperative agreement exceeding $100,000; or
(2) A Federal loan or a commitment providing for the United States to insure or
guarantee a loan exceeding $150,000,
Unless such person previously filed a certification, and a disclosure form, if required,
under paragraph (a) of this section.
(c) Each person shall file a disclosure form at the end of each calendar quarter in which
there occurs any event that requires disclosure or that materially affects the accuracy of
the information contained in any disclosure form previously filed by such person under
paragraphs (a) or (b) of this section. An event that materially affects the accuracy of the
information reported includes:
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(1) A cumulative increase of $25,000 or more in the amount paid or expected to
be paid for influencing or attempting to influence a covered Federal action; or
(2) A change in the person(s) or individual(s) influencing or attempting to
influence a covered Federal action; or,
(3) A change in the officer(s), employee(s), or Member(s) contacted to influence
or attempt to influence a covered Federal action.
(d) Any person who requests or receives from a person referred to in paragraphs (a) or
(b) of this section:
(1) A subcontract exceeding $100,000 at any tier under a Federal contract;
(2) A subgrant, contract, or subcontract exceeding $100,000 at any tier under a
Federal grant;
(3) A contract or subcontract exceeding $100,000 at any tier under a Federal
loan exceeding $150,000; or,
(4) A contract or subcontract exceeding $100,000 at any tier under a Federal
cooperative agreement,
Shall file a certification, and a disclosure form, if required, to the next tier above.
(e) All disclosure forms, but not certifications, shall be forwarded from tier to tier until
received by the person referred to in paragraphs (a) or (b) of this section. That person
shall forward all disclosure forms to the agency.
(f) Any certification or disclosure form filed under paragraph (e) of this section shall be
treated as a material representation of fact upon which all receiving tiers shall rely. All
liability arising from an erroneous representation shall be borne solely by the tier filing
that representation and shall not be shared by any tier to which the erroneous
representation is forwarded. Submitting an erroneous certification or disclosure
constitutes a failure to file the required certification or disclosure, respectively. If a
person fails to file a required certification or disclosure, the United States may pursue all
available remedies, including those authorized by section 1352, title 31, U.S. Code.
(g) For awards and commitments in process prior to December 23, 1989, but not made
before that date, certifications shall be required at award or commitment, covering
activities occurring between December 23, 1989, and the date of award or commitment.
However, for awards and commitments in process prior to the December 23, 1989
effective date of these provisions, but not made before December 23, 1989, disclosure
forms shall not be required at time of award or commitment but shall be filed within 30
days.
(h) No reporting is required for an activity paid for with appropriated funds if that activity
is allowable under either subpart B or C.

Seismic Safety—

The contractor agrees that any new building or addition to an existing building will be
designed and constructed in accordance with the standards for Seismic Safety required
in Department of Transportation (DOT) Seismic Safety Regulations 49 C.F.R. part 41
and will certify to compliance to the extent required by the regulation. The contractor also
agrees to ensure that all work performed under this contract, including work performed
by a subcontractor, is in compliance with the standards required by the Seismic Safety
regulations and the certification of compliance issued on the project.

Severability —

The Contractor agrees that if any provision of this agreement or any amendment thereto
is determined to be invalid, then the remaining provisions thereof that conform to federal
laws, regulations, requirements, and guidance will continue in effect.
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Simplified Acquisition Threshold —

Contracts for more than the simplified acquisition threshold, which is the inflation
adjusted amount determined by the Civilian Agency Acquisition Council and the Defense
Acquisition Regulations Council (Councils) as authorized by 41 U.S.C. § 1908, or
otherwise set by law, must address administrative, contractual, or legal remedies in
instances where contractors violate or breach contract terms, and provide for such
sanctions and penalties as appropriate. (Note that the simplified acquisition threshold
determines the procurement procedures that must be employed pursuant to 2 C.F.R. 88§
200.317-200.327. The simplified acquisition threshold does not exempt a procurement
from other eligibility or processes requirements that may apply. For example, Buy
America’s eligibility and process requirements apply to any procurement in excess of
$150,000. 49 U.S.C. § 5323(j)(13).)

Solid Wastes —

A Recipient that is a state agency or agency of a political subdivision of a state and its
contractors must comply with section 6002 of the Solid Waste Disposal Act, as amended
by the Resource Conservation and Recovery Act. The requirements of Section 6002
include procuring only items designated in guidelines of the Environmental Protection
Agency (EPA) at 40 CFR Part 247 that contain the highest percentage of recovered
materials practicable, consistent with maintaining a satisfactory level of competition,
where the purchase price of the item exceeds $10,000 or the value of the quantity
acquired during the preceding fiscal year exceeded $10,000; procuring solid waste
management services in a manner that maximizes energy and resource recovery; and
establishing an affirmative procurement program for procurement of recovered materials
identified in the EPA guidelines.

Special DOL EEO Clause —

During the performance of this contract, the contractor agrees as follows:

(1) The contractor will not discriminate against any employee or applicant for
employment because of race, color, religion, sex, sexual orientation, gender identity, or
national origin. The contractor will take affirmative action to ensure that applicants are
employed, and that employees are treated during employment without regard to their
race, color, religion, sex, sexual orientation, gender identity, or national origin. Such
action shall include, but not be limited to the following:

Employment, upgrading, demotion, or transfer; recruitment or recruitment advertising;
layoff or termination; rates of pay or other forms of compensation; and selection for
training, including apprenticeship. The contractor agrees to post in conspicuous places,
available to employees and applicants for employment, notices to be provided setting
forth the provisions of this nondiscrimination clause.

(2) The contractor will, in all solicitations or advertisements for employees placed by or
on behalf of the contractor, state that all qualified applicants will receive consideration for
employment without regard to race, color, religion, sex, sexual orientation, gender
identity, or national origin.
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(3) The contractor will not discharge or in any other manner discriminate against any
employee or applicant for employment because such employee or applicant has inquired
about, discussed, or disclosed the compensation of the employee or applicant or another
employee or applicant. This provision shall not apply to instances in which an employee
who has access to the compensation information of other employees or applicants as a
part of such employee's essential job functions discloses the compensation of such other
employees or applicants to individuals who do not otherwise have access to such
information, unless such disclosure is in response to a formal complaint or charge, in
furtherance of an investigation, proceeding, hearing, or action, including an investigation
conducted by the employer, or is consistent with the contractor's legal duty to furnish
information.

(4) The contractor will send to each labor union or representative of workers with which
he has a collective bargaining agreement or other contract or understanding, a notice to
be provided advising the said labor union or workers' representatives of the contractor's
commitments under this section, and shall post copies of the notice in conspicuous
places available to employees and applicants for employment.

(5) The contractor will comply with all provisions of Executive Order 11246 of September
24, 1965, and of the rules, regulations, and relevant orders of the Secretary of Labor.

(6) The contractor will furnish all information and reports required by Executive Order
11246 of September 24, 1965, and by rules, regulations, and orders of the Secretary of
Labor, or pursuant thereto, and will permit access to his books, records, and accounts by
the administering agency and the Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and orders.

(7) In the event of the contractor's noncompliance with the nondiscrimination clauses of
this contract or with any of the said rules, regulations, or orders, this contract may be
canceled, terminated, or suspended in whole or in part and the contractor may be
declared ineligible for further Government contracts or federally assisted construction
contracts in accordance with procedures authorized in Executive Order 11246 of
September 24, 1965, and such other sanctions may be imposed and remedies invoked
as provided in Executive Order 11246 of September 24, 1965, or by rule, regulation, or
order of the Secretary of Labor, or as otherwise provided by law.

(8) The contractor will include the portion of the sentence immediately preceding
paragraph (1) and the provisions of paragraphs (1) through (8) in every subcontract or
purchase order unless exempted by rules, regulations, or orders of the Secretary of
Labor issued pursuant to section 204 of Executive Order 11246 of September 24, 1965,
so that such provisions will be binding upon each subcontractor or vendor. The
contractor will take such action with respect to any subcontract or purchase order as the
administering agency may direct as a means of enforcing such provisions, including
sanctions for noncompliance:

Provided, however, that in the event a contractor becomes involved in, or is threatened
with, litigation with a subcontractor or vendor as a result of such direction by the
administering agency, the contractor may request the United States to enter into such
litigation to protect the interests of the United States.
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The applicant further agrees that it will be bound by the above equal opportunity clause
with respect to its own employment practices when it participates in federally assisted
construction work: Provided, that if the applicant so participating is a State or local
government, the above equal opportunity clause is not applicable to any agency,
instrumentality or subdivision of such government which does not participate in work on
or under the contract.

Termination —

Termination for Convenience (General Provision)

The Agency may terminate this contract, in whole or in part, at any time by written notice
to the Contractor when it is in the Agency’s best interest. The Contractor shall be paid its
costs, including contract close-out costs, and profit on work performed up to the time of
termination.

The Contractor shall promptly submit its termination claim to Agency to be paid the
Contractor. If the Contractor has any property in its possession belonging to Agency, the
Contractor will account for the same, and dispose of it in the manner Agency directs.

Termination for Default [Breach or Cause] (General Provision)

If the Contractor does not deliver supplies in accordance with the contract delivery
schedule, or if the contract is for services, the Contractor fails to perform in the manner
called for in the contract, or if the Contractor fails to comply with any other provisions of
the contract, the Agency may terminate this contract for default. Termination shall be
affected by serving a Notice of Termination on the Contractor setting forth the manner in
which the Contractor is in default. The Contractor will be paid only the contract price for
supplies delivered and accepted, or services performed in accordance with the manner
of performance set forth in the contract. If it is later determined by the Agency that the
Contractor had an excusable reason for not performing, such as a strike, fire, or flood,
events which are not the fault of or are beyond the control of the Contractor, the Agency,
after setting up a new delivery of performance schedule, may allow the Contractor to
continue work, or treat the termination as a Termination for Convenience.

Opportunity to Cure (General Provision)

The Agency, in its sole discretion may, in the case of a termination for breach or default,
allow the Contractor [an appropriately short period of time] in which to cure the defect. In
such case, the Notice of Termination will state the time period in which cure is permitted
and other appropriate conditions

If Contractor fails to remedy to Agency's satisfaction the breach or default of any of the
terms, covenants, or conditions of this Contract within [10 days] after receipt by
Contractor of written notice from Agency setting forth the nature of said breach or
default, Agency shall have the right to terminate the contract without any further
obligation to Contractor. Any such termination for default shall not in any way operate to
preclude Agency from also pursuing all available remedies against Contractor and its
sureties for said breach or default.

Waiver of Remedies for any Breach

In the event that Agency elects to waive its remedies for any breach by Contractor of any
covenant, term or condition of this contract, such waiver by Agency shall not limit
Agency’s remedies for any succeeding breach of that or of any other covenant, term, or
condition of this contract.
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Termination for Convenience (Professional or Transit Service Contracts)

The Agency, by written notice, may terminate this contract, in whole or in part, when it is
in the Agency’s interest. If this contract is terminated, the Agency shall be liable only for
payment under the payment provisions of this contract for services rendered before the
effective date of termination.

Termination for Default (Supplies and Service)

If the Contractor fails to deliver supplies or to perform the services within the time
specified in this contract or any extension, or if the Contractor fails to comply with any
other provisions of this contract, the Agency may terminate this contract for default. The
Agency shall terminate by delivering to the Contractor a Notice of Termination specifying
the nature of the default. The Contractor will only be paid the contract price for supplies
delivered and accepted, or services performed in accordance with the manner or
performance set forth in this contract.

If, after termination for failure to fulfill contract obligations, it is determined that the
Contractor was not in default, the rights and obligations of the parties shall be the same
as if the termination had been issued for the convenience of the Agency.

Termination for Default (Transportation Services)

If the Contractor fails to pick up the commodities or to perform the services, including
delivery services, within the time specified in this contract or any extension, or if the
Contractor fails to comply with any other provisions of this contract, the Agency may
terminate this contract for default. The Agency shall terminate by delivering to the
Contractor a Notice of Termination specifying the nature of default. The Contractor will
only be paid the contract price for services performed in accordance with the manner of
performance set forth in this contract.

If this contract is terminated while the Contractor has possession of Agency goods, the
Contractor shall, upon direction of the Agency, protect and preserve the goods until
surrendered to the Agency or its agent. The Contractor and Agency shall agree on
payment for the preservation and protection of goods. Failure to agree on an amount will
be resolved under the Dispute clause.

If, after termination for failure to fulfill contract obligations, it is determined that the
Contractor was not in default, the rights and obligations of the parties shall be the same
as if the termination had been issued for the convenience of the Agency.

Tracking In Persons —

The contractor agrees that it and its employees that participate in the Recipient’s Award,
may not:
’ (a) Engage in severe forms of trafficking in persons during the period of time that

the Recipient’s Award is in effect;
(b) Procure a commercial sex act during the period of time that the Recipient’s
Award is in effect; or
(c) Use forced labor in the performance of the Recipient’s Award or sub-
agreements thereunder.
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Veterans Hiring Preference —

Veterans Employment - Recipients and subrecipients of Federal financial assistance
shall ensure that contractors working on a capital project funded using such assistance
give a hiring preference, to the extent practicable, to veterans (as defined in section
2108 of title 5) who have the requisite skills and abilities to perform the construction work
required under the contract. This subsection shall not be understood, construed or
enforced in any manner that would require an employer to give a preference to any
veteran over any equally qualified applicant who is a member of any racial or ethnic
minority, female, an individual with a disability, or a former employee.

Violation and Breach of Contract —

Disputes:

Disputes arising in the performance of this Contract that are not resolved by agreement
of the parties shall be decided in writing by the authorized representative of the agency.
This decision shall be final and conclusive unless within [10] days from the date of
receipt of its copy, the Contractor mails or otherwise furnishes a written appeal to the
agencies authorized representative. In connection with any such appeal, the Contractor
shall be afforded an opportunity to be heard and to offer evidence in support of its
position. The decision of the agencies authorized representative shall be binding upon
the Contractor and the Contractor shall abide be the decision.

Performance During Dispute:
Unless otherwise directed by the agencies authorized representative, contractor shall
continue performance under this contract while matters in dispute are being resolved.

Claims for Damages:

Should either party to the contract suffer injury or damage to person or property because
of any act or omission of the party or of any of his employees, agents or others for
whose acts he is legally liable, a claim for damages therefore shall be made in writing to
such other party within a reasonable time after the first observance of such injury or
damage.

Remedies:

Unless this contract provides otherwise, all claims, counterclaims, disputes and other
matters in question between the agencies authorized representative and contractor
arising out of or relating to this agreement or its breach will be decided by arbitration if
the parties mutually agree, or in a court of competent jurisdiction within the State in
which the Agency is located.

Rights and Remedies:

Duties and obligations imposed by the contract documents and the rights and remedies
available thereunder shall be in addition to and not a limitation of any duties, obligations,
rights and remedies otherwise imposed or available by law. No action or failure to act by
the Agency or contractor shall constitute a waiver of any right or duty afforded any of
them under the contract, nor shall any such action or failure to act constitute an approval
of or acquiescence in any breach thereunder, except as may be specifically agreed in
writing.
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EXHIBIT B
STATE OF CONNECTICUT
GRANT REQUIREMENTS
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STATE OF CONNECTICUT GRANT REQUIREMENTS

Small Business Enterprises. In connection with the performance of this Agreement, the
Consultant shall cooperate with the District in meeting its commitments and goals with
regard to the maximum utilization of small business enterprises ("SBEs"), as defined in
Section 4a-60 of the Connecticut General Statutes, and will use its best efforts to insure
that SBEs shall have the maximum practicable opportunity to compete for any sub-
contract work under this Agreement.

The District has agreed with the Connecticut Department of Transportation to include in
the Agreement the Special Provisions Requirements of Section 46a-68j-30(9) of the
Contract Compliance Regulations.

The Contractor agrees to ensure that small business enterprises as defined in Section 4a-
60 of the Connecticut General Statutes have the maximum opportunity to participate in the
performance of contracts and subcontracts financed in whole or in part with State funds
provided under this agreement. In this regard all recipients or contractors shall take
necessary and reasonable steps in accordance with Section 4a-60 of the Connecticut
General Statutes to ensure that small business enterprises have the maximum opportunity
to compete and perform contracts. Recipients and their contractors shall not discriminate
on the basis of race, creed, color, national origin, age or sex in the award of federal
assisted contracts.

Failure by the contractor to carry out these requirements is a material breach of this
contract, which may result in the termination of this contract or such other remedy as the
recipient (the District) deems appropriate.

Non-Discrimination in Employment and Affirmative Action. In connection with the
carrying out of the Project the Consultant shall not discriminate against any employee or
applicant for employment because of race, color, religion, sex or national origin. The
Consultant shall take affirmative action to ensure that applicants are employed, and that
employees are treated during their pre-employment, without regard to their race, color,
religion, sex or national origin. Such action shall include, but not be limited to the following:
employment, upgrading, demotion, or transfer; recruitment or recruitment advertising;
layoff, or termination; rates of pay, or other forms of compensation; and selection for
training, including apprenticeship. The provisions of Executive Order No. 11246 of
September 21, 1965, as amended, and all rules, regulations and orders of the Federal
government issued pursuant thereto are incorporated herein by reference and made a
part hereof. The Consultant agrees to comply with Title VI of the Civil Rights Act of 1964
(42 U.S.C. 82000d-4) and all requirements imposed by Title 49 C.F.R. part 21 and other
pertinent directives of the federal government to the end that no person shall on the
grounds of race, color, sex or national origin be excluded from participation in, or be denied
the benefits of, or be otherwise subjected to discrimination under the Project.

The District has agreed with the Connecticut Department of Transportation ("CTDOT") to
include in this Agreement the following Sections from the Agreement between the District
and CTDOT:
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Section 32 Civil Rights. (b)(1) The Second Party (the "District and its
Operator") agrees and warrants that in the performance of the contract
such Second Party will not discriminate or permit discrimination against any
person or group of persons on the grounds of race, color, religious creed,
age, marital status, national origin, ancestry, sex, mental retardation or
physical disability, including, but not limited to, blindness, unless shown by
such Second Party that such disability prevents performance of the work
involved, in any manner prohibited by the laws of the United States or of
the State of Connecticut. The Second Party further agrees to take
affirmative action to insure that applicants with job related qualifications are
employed and that employees are treated when employed without regard
to their race, color, religious creed, age, marital status, national origin,
ancestry, sex, mental retardation, or physical disability, including, but not
limited to, blindness, unless shown by such Second Party that such
disability prevents performance of the work involved; (2) the Second Party
agrees, in all solicitations or advertisements for employees placed by or on
behalf of the Second Party, to state that it is an "affirmative action-equal
opportunity employer" in accordance with regulations adopted by the
Commission (on Human Rights and Opportunities of the State of
Connecticut); (3) the Second Party agrees to provide each labor union or
representative of workers with which such Second Party has a collective
bargaining agreement or other contract or understanding and each vendor
with which such Second Party has a contract or understanding, a notice to
be provided by the Commission advising the labor union or workers'
representative of the Second Party's commitments under this section, and
to post copies of the notice in conspicuous places available to employees
and applicants for employment; (4) the Second Party agrees to comply
with each provision of this section and Conn. Gen. Stat. 88 46a-68e and
46a-68f and with each regulation or relevant order issued by said
Commission pursuant to Conn. Gen. Stat. 88 46a-56, 46a-68e, and 46a-
68f; (5) the Second Party agrees to provide the Commission on Human
Rights and Opportunities with such information requested by the
Commission, and permit access to pertinent books, records and accounts,
concerning the employment practices and procedures of the Second Party
as they relate to the provisions of this section and § 46a-56.

Section 33. Nondiscrimination (Sexual Orientation). (a) Pursuant to §
4a.60 of the Connecticut General Statutes, (1) the Second Party agrees
and warrants that in the performance of the contract such Second Party sill
not discriminate or permit discrimination against any person or group of
persons on the grounds of sexual orientation, in any manner prohibited by
the laws of the United States or of the State of Connecticut, and that
employees are treated when employed without regard to their sexual
orientation; (2) the Second Party agrees to provide each labor union or
representative of workers with which such Second Party has a collective
bargaining agreement or other contract or understanding and each vendor
with which such Second Party has a contract or understanding, a notice to
be provided by the Commission advising the labor union or workers'
representative of the Second Party's commitments under this section, and
to post copies of the notice in conspicuous places available to employees
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and applicants for employment; (3) the Second Party agrees to comply
with each provision of this section and with each regulation or relevant
order issued by said Commission pursuant to § 46a-56 of the general
statutes; (4) the Second Party agrees to provide the Commission on
Human Rights and Opportunities with such information requested by the
Commission, and permit access to pertinent books, records and accounts,
concerning the employment practices and procedures of the Second Party
as they relate to the provisions of this section and § 46a-56.

Non-Discrimination on the Basis of Disability. The Consultant shall insure that all fixed
facility construction or alteration and all new equipment purchased to provide the Services
comply with applicable regulations regarding Non-Discrimination on the Basis of Handicap
in Programs and Activities Receiving or Benefitting from Federal Financial Assistance, set
forth at Title 49, Code of Federal Regulations, Part 27, and any amendments thereto.

The Agreement shall be deemed to include the CONNECTICUT REQUIRED
CONTRACT/AGREEMENT PROVISIONS including but not limited to Equal Employment
Opportunity Responsibilities, Policy on SBEs, and Code of Ethics, incorporated herein by
reference, and all requirements upon consultants and contractors of the "Second Party"
(the "District") set forth in said PROVISIONS shall be deemed requirements upon the
Consultant hereunder. In any event, the Consultant shall do nothing which would cause
the District to be in violation of the requirements upon it, as the "Second Party" under said
PROVISIONS.
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EXECUTIVE ORDERS

This Agreement is subject to the provisions of Executive Order No 7C of Governor M.
Jodi Rell, promulgated July 13, 2006, concerning contracting reforms, Executive Order
No. Three of Governor Thomas J. Meskill, promulgated June 16, 1971, concerning labor
employment practices, Executive Order No. Seventeen of Governor Thomas J. Meskill,
promulgated February 15, 1973, concerning the listing of employment openings and
Executive Order No. Sixteen of Governor John G Rowland promulgated August 4, 1999,
concerning violence in the workplace, all of which are incorporated into and are made a
part of this agreement as if they had been fully set forth in it. For complete text of said
documents, please go to:
https://portal.ct.gov/Office-of-the-Governor/Governors-Actions/Executive-Orders

Environmental Law Compliance

The Proposer shall be responsible to comply with all federal and state environmental
laws and regulations pertaining to the operation of transit motor buses and/or facilities
managed by the Second Party, including but not limited to, pollutants emissions control,
storage and/or disposal of waste, fluids, fuels, oil, and chemicals in general. The Second
Party shall be responsible to comply with OSHA regulations. The Second Party will hold
the State and CTTRANSIT harmless of any lawsuits and/or fines with respect to any
environmental and/or OSHA regulations violations.

Publication of Reports

The ownership of all data and material collected under this Agreement shall be vested in
the Proposer and the State. All reports shall be submitted to District for review prior to
publication. The following statement should appear on the cover or title page of any
published report prepared under the terms of this Agreement:

“Prepared in cooperation with the U.S. Department of Transportation (including its
participating agencies), Connecticut Department of Transportation and the Greater
Hartford Transit District. The opinions, findings and conclusions expressed in this
publication are those of the Second Party and do not necessarily reflect the official views
or policies of the District, Connecticut Department of Transportation and/or the U.S.
Department of Transportation.”

Jurisdiction and Forum Language

This Agreement shall be governed, interpreted and construed under and in accordance
with the laws of the State of Connecticut, whether or not its conflict of laws principles
would dictate otherwise. This Agreement shall be deemed to have been made in
Hartford, Connecticut.

The Proposer irrevocably consents with respect to any claims or remedies at law or in
equity, arising out of or in connection with this Agreement to the jurisdiction of the
Connecticut Superior Court (except as otherwise required by law or that Agreement),
and, with respect to any claim between the Parties, to venue in Judicial District of
Hartford-New Britain at Hartford or the United States Federal Court, District of
Connecticut, and irrevocably waives any objections that it may have to such jurisdiction
on the grounds of lack of personal jurisdiction of such court or the laying of venue of
such court or on the basis of forum non convenience or otherwise. Nothing herein shall
be construed to waive any of the States or the District’s immunities.

GHTD IFB #02-024 HVAC Equipment Replacement (Union Station)
Exhibit B


https://portal.ct.gov/Office-of-the-Governor/Governors-Actions/Executive-Orders

Litigation

The Proposer agrees that the sole and exclusive means for the presentation of any claim
against the State arising from or in connection with this Agreement shall be in
accordance with Chapter 53 of the Connecticut General Statutes (Claims against the
State) and the Proposer further agrees not to initiate legal proceedings in any State or
Federal Court in addition to, or in lieu of, said Chapter 53 proceedings.

FREEDOM OF INFORMATION ACT

The State is entitled to receive a copy of records and files related to the performance of
the Proposer under this Agreement, and such records and files may be subject to the
Freedom of Information Act and may be disclosed by the Sate pursuant to the Freedom
of Information Act. No request to inspect or copy such records or files shall be valid
unless the request is made to the State in accordance with the Freedom of Information
Act. Any complaint by a person who is denied the right to inspect or copy such records
or files shall be brought to the Freedom of Information Commission in accordance with
the provisions of Sections 1-205 and 1-206 of the Connecticut General Statutes.

RIGHT TO INSPECT RECORDS

By way of its agreement with the Connecticut Department of Transportation, the District
agrees to include in all its subcontracts a provision to the effect the subcontractor agrees
that the State, the U.S. Department of Transportation and the Comptroller General of the
United States or any of their duly authorized representatives, shall, until the expiration of
three (3) years after the final payment under the subcontract, have access to and the
right to examine any directly pertinent books, documents, papers, and records of such
subcontractor, involving transactions related to the subcontractor. The term
“subcontractor” as used in this clause excludes work not exceeding $25,000.00.

The period of access and examination described above, for records which relate to (1)
appeals for disputes, (2) litigation of the settlement of claims arising out of the
performance of this contract, or (3) costs and expenses in relation to the performance of
this contract to which exception has been taken by the State, the Comptroller General or
any of their duly authorized representatives, shall continue until such appeals, litigation,
claims or exceptions have been disposed of.
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PROVISIONS DATED MARCH 6, 1998
“SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES”

1. General

A.

Equal employment Opportunity Requirements not to discriminate and to take
affirmative action to assure equal employment opportunity as required by
Executive Order 11246, Executive Order 11375, the Railroad Revitalization and
Regulatory Reform Act of 1976 and other U.S. Department of Transportation
nondiscrimination legislation are set forth in this Required Contract/Agreement
Provision. The requirements set forth in these special provisions shall constitute
the specific affirmative action requirements for project activities under this
contract (or agreement) and supplement the equal employment opportunity
requirements set forth in other related contract provisions.

“Company” refers to any entity doing business with the Connecticut Department
of Transportation and includes but is not limited to the following:

Contractors Vendors (where applicable)
Subcontractors Suppliers of Materials (where applicable)
Consultants Municipalities (where applicable)
Subconsultants Utilities (where applicable)

The Company will work with the Connecticut Department of Transportation and
the federal government in carrying out equal employment opportunity obligations
and in their review of his/her activities under the contract or agreement.

The Company and all their subcontractors or subconsultants holding
subcontracts or subagreements of $10,000 or more on federally assisted projects
and $5,000 or more on state funded projects, will comply with the following
minimum specific requirement activities of equal employment opportunity. The
Company will physically include these requirements in every subcontract or
subagreement meeting the monetary criteria above with such modification or
language as is necessary to make them binding on the subcontractor or
subconsultant.

These Required Contract Provisions apply to all state funded and/or federally
assisted projects. activities and programs in all facets of the Connecticut
Department of Transportation operations resulting in contracts or agreements.

2. Equal Employment Opportunity Policy

The Company will develop, accept and adopt as its operating policy and Affirmative
Action Plan utilizing as a guide the Connecticut Department of Transportation
Affirmative Action Plan Guideline.

3. Equal Employment Opportunity Officer
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The Company will designate and make known to the State Department of
Transportation contracting officers an equal employment opportunity officer
(hereinafter referred to as the EEO Officer) who will have the responsibility for and
must be capable of effectively administering and promoting an active program of
equal employment opportunity and who must be assigned adequate authority and
responsibility to do so.

4. Dissemination of Policy

A. All members of the Company’s staff who are authorized to hire, supervise,
promote, and discharge employees, or who recommend such action, or who are
substantially involved in such action, will be made fully cognizant of, and will
implement, the Company’s equal employment opportunity policy and contractual
responsibilities to provide equal employment opportunity in each grade and
classification of employment. To ensure that the above agreement will be met,
the following actions will be taken as a minimum:

(1) Periodic meetings of supervisory and personnel office employees will
be conducted before the start of work and then not less than once
every six (6) months thereafter, at which time the Company’s equal
employment opportunity policy and its implementation will be
reviewed and explained. The meetings will be conducted by the EEO
Officer or other knowledgeable Company Official.

(2) All new supervisory or personnel office employees will be given a
thorough indoctrination by the EEO Officer or other knowledgeable
Company official covering all major aspects of the Company’s equal
employment opportunity obligations within thirty (30) days following
their reporting for duty with the Company.

(3) All personnel who are engaged in direct recruitment for the project will
be instructed by the EEO Officer or appropriate Company official in
the Company’s procedures for locating and hiring protected class
group employees.

B. In order to make the Company’s equal employment opportunity policy known to
all employees, prospective employees and potential sources of employees, i.e.,
schools, employment agencies, labor unions (where appropriate), college
placement officers, etc., the Company will take the following actions:

(1) Notices and posters setting forth the Company’s equal employment
opportunity policy will be placed in areas readily accessible to
employees, applicants for employment and potential employees.

(2) The Company’s equal employment opportunity policy and the
procedures to implement such policy will be brought to the attention
of employees by means of meetings, employee handbooks, or other
appropriate means.
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5. Recruitment

A. When advertising for employees, the Company will include in all advertisements
for employees the notation: “An Equal Opportunity Employer”. All such
advertisements will be published in newspapers or other publications having a
large circulation among minority groups in the area from which the project work
force would normally be derived.

B. The Company will, unless precluded by a valid bargaining agreement, conduct
systematic and direct recruitment through public and private employee referral
sources likely to yield qualified minority group applicants, including, but not
limited to, State employment agencies, schools, colleges and minority group
organizations. To meet this requirement, the Company will, through its EEO
Officer, identify sources of potential minority group employees, and establish with
such identified sources procedures whereby minority group applicants may be
referred to the Company for employment consideration.

In the event the Company has a valid bargaining agreement providing for exclusive
hiring of all referrals, the Company is expected to observe the provisions of that
agreement to the extent that the system permits the Company’s compliance with equal
employment opportunity contract provisions. (The U.S. Department of Labor has held
that where implementation of such agreements have the effect of discriminating against
minorities or women, or obligates the Company to do the same, such implementation
violates Executive Order 11246, as amended.)

C. The Company will encourage its present employees to refer minority group
applicants for employment by posting appropriate notices or bulletins in the areas
accessible to all such employees. In addition, information and procedures with
regard to referring minority group applicants will be discussed with employees.

6. Personnel Actions

Wages, working conditions, and employee benefits shall be established and
administered, and personnel actions of every type, including hiring, upgrading,
promotion, transfer, demotion, layoffs, and termination, shall be taken without regard
to race, color, religion, sex, or national origin, etc. The following procedures shall be
followed:

A. The Company will conduct periodic inspections of project sites to insure that
working conditions and employee facilities do not indicate discriminatory
treatment of project site personnel.

B. The Company will periodically evaluate the spread of wages paid within each
classification to determine any evidence of discriminatory wage practice.

C. The Company will periodically review selected personnel actions in depth to
determine whether there is evidence of discrimination. Where evidence is found,
the Company will promptly take corrective action. If the review indicates that the
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discrimination may extend beyond the actions reviewed, such corrective actions
shall include all affected persons.

D. The Company will promptly investigate all complaints of alleged discrimination
made to the Company in connection with his obligations under this contract, will
attempt to resolve such complaints, and will take appropriate corrective action
within a reasonable time. If the investigation indicates that the discrimination
may affect persons other than the complainant, such corrective action shall
include such other persons. Upon completion of each investigation, the
Company will inform every complainant of all of his avenues of appeal.

E. The general contact provision entitled A(76) Affirmative Action Requirements is
made part of this document by reference. In conjunction with this contract
provision, only the job categories will change in order to be comparable with the
job categories utilized by the Company proposing to do business with the
Connecticut Department of Transportation. The goals and timetables will remain
the same throughout the contract provision.

7. Training and Promotion

A. The Company will assist in locating, qualifying, and increasing the skills of
minority group and women employees, and applicants for employment.

B. Consistent with the Company’s work force requirements and as permissible
under Federal and State regulations, the Company shall make full use of training
programs, i.e., apprenticeship, and on-the-job training programs for the
geographical area of contact performance. Where feasible, 25 percent of
apprentices of trainees in each occupation shall be in their first year of
apprenticeship of training. In the event the Training Special Provision is provided
under this contract, this subparagraph will be superseded.

C. The Company will advise employees and applicants for employment of available
training programs and entrance requirements for each.

D. The Company will periodically review the training and promotion potential of
minority group and women employees and will encourage eligible employees to
apply for such training and promaotion.

8. Unions

If the Company relies in whole or in part upon unions as a source of employees, it
will use its best efforts to obtain the cooperation of such unions to increase
opportunities for minority groups and women within the unions, and to effect referrals
by such unions of minority and female employees. Actions by the Company either
directly or through an association acting as agent will include the procedures set
forth below:

A. The Company will use its best efforts to develop, in cooperation with the unions,
joint training programs aimed toward qualifying more minority group members
and women for membership in the unions and increasing the skills of minority
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group employees and women so that they may qualify for higher paying
employment.

B. The Company will use its best efforts to incorporate an equal employment
opportunity clause into each union agreement to the end that such union will be
contractually bound to refer applicants without regard to their race, color, religion,
sex, or national origin, etc.

C. The Company is to obtain information as to the referral practices and policies of
the labor union except that to the extent such information is within the exclusive
possession of the labor union and such labor union refuses to furnish such
information to the Company, the Company shall so certify to the Connecticut
Department of Transportation and shall set forth what efforts have been made to
obtain such information.

D. Inthe event the union is unable to provide the Company with a reasonable flow
of minority and women referrals within the time limit set forth in the collective
bargaining agreement, the Company will, through independent recruitment
efforts, fill the employment vacancies without regard to race, color, religion, sex
or national origin, etc. making full efforts to obtain qualified and/or qualifiable
minority group persons and women. (The U.S. Department of Labor has held
that there shall be no excuse that the union with which the Company has a
collective bargaining agreement providing for exclusive referral failed to refer
minority employees). In the event the union referral practice prevents the
Company from meeting the obligations pursuant to Executive Order 11246, as
amended, and these provisions, such Company shall immediately notify the
Connecticut Department of Transportation.

9. Subcontracting

A. The Company will use its best efforts to solicit Bids from and to utilize minority
group subcontractors, or subcontractors with meaningful minority group and
female representation among their employees. Companies shall obtain a list of
applicable Disadvantaged Business Enterprise firms from the Division of Contract
Compliance.

B. The Company will use its best efforts to ensure subcontractor compliance with
their equal employment opportunity obligations.

C. The General Contract Provisions entitled “Minority Business Enterprises as
Subcontractors” is made part of this document by reference and its requirements
are applicable to all entities proposing to do business with the Connecticut
Department of Transportation.

10. Records and Reports

For the duration of the project, the company will maintain records as are necessary
to determine compliance with the Company’s equal employment opportunity
obligations and Affirmative Action requirements. Additionally, the company will
submit all requested reports in the manner required by the contracting agency.
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A. The number of minority and non-minority group members and women employed
in each work classification on the project.

B. The progress and efforts being made in cooperation with unions to increase
employment opportunities for minorities and women (applicable only to
Companies which rely on whole or in part on unions as a source of their work
force).

C. The progress and efforts being made in locating, hiring, training, qualifying, and
upgrading minority and female employees, and

D. The progress and efforts being made in securing the services of minority and
female owned businesses.

(1) All such records must be retained for a period of three (3) years
following completion of the contract work and shall be available at
reasonable times and places for inspection by authorized
representatives of the State Department of Transportation and the
U.S. Department of Transportation including consultant firms.

(2) If on-the-job training is being required by the “Training Special
Provision”, the Company will be required to furnish a Monthly Training
Report and Supplement Report (1409) for each trainee.

11. Affirmative Action Plan

A. Contractors, subcontractors, Vendors, suppliers, and all other Companies
with contracts, agreements or purchase orders completely state funded will
submit an Affirmative Action Plan if the contract value is $5,000 or over.

B. Contractors, subcontractors, Vendors, suppliers, and all other Companies
with federally assisted contracts, agreements, or purchase orders valued at
$10,000 or more will submit an Affirmative Action Plan.

C. Companies with contracts, agreements, or purchase orders with total dollar
value under that which is stipulated in A and B above shall be exempt from
the required submission of an Affirmative Action Plan unless otherwise
directed by the Division of Contract Compliance.
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EXHIBIT C
PROCUREMENT AND APPEALS PROCESS
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GHTD Procedures and Appeals Process

It is the policy of the Greater Hartford Transit District that it is responsible for resolving all Pre-
Bid, Pre-Award and Post-Award Procurement Protest disputes arising out of third party
procurements using good administrative practices and sound business judgment. It is the
District’s intention that its procurement process provides for fair and open competition in
compliance with federal and state laws and District Policies.

The District has established these pre-bid, pre-award, and post-award procurement
protest policy and procedures so that all procurement protests/disputes are filed,
processed and resolved in a manner consistent with the requirements of the Federal
Transit Administration.

1. Pre-Bid

A pre-bid or solicitation phase protest is received prior to the bid opening or
proposal due date. Pre-bid protests are those based on the content of the
initial notice and/or solicitation published by the District requesting bids or
proposals from vendors or other interested parties.

2. Pre-award

A pre-award protest is a protest against making an award and is received
after receipt of proposals or bids, but before award of a contract.

3. Post-Award

A post-award protest is a protest received after award of a contract. A post-
award protest must be received within 5 business days of the notification of
the award. A post-award protest generally alleges a violation of applicable
federal or state law and/or District policy or procedures relative to the seeking,
evaluating and/or awarding of the contract. Each Proposer will be notified by
first class mail of the decision of the District as to the selection of firm under
this procurement. Included in that notification will be a proposed effective
date of engagement which will be no less than 15 days following the date of
notification of award.

It is the policy of the District not to proceed with the award phase of any procurement if there
is a pending protest.

All Protests must be filed in writing to:

Vicki L. Shotland, Executive Director
Greater Hartford Transit District
One Union Place

Hartford, CT 06103

A Protest must be in writing and set forth the specific grounds of the dispute and shall be fully
supported with technical data, test results, or other pertinent information related to the subject
being protested. The Protest shall include the name and contact information of the Protester,
solicitation number or description, and what remedy the Protester is seeking. The Protester
is responsible for adhering to this regulation

Greater Hartford Transit District, Vicki L. Shotland, Executive Director or designee shall make
a determination on the Protest generally within ten (10) working days from receipt of the
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Protest. The Decision of the Executive Director or Designee must be in writing and shall
include a response to each substantive issue raised in the Protest. The Executive Director’s
decision shall constitute the District’s final administrative determination.

If the District postpones the date of Bid submission because of a Protest or Appeal of the
solicitation specifications, addenda, dates or any other issue relating to the procurement, the
District will notify, via addendum, all parties who are on record as having obtained a copy of
the solicitation documents that a Protest/Appeal has been filed and the due date for Bid
submission shall be postponed until the District has issued its final decision.

The Protester may withdraw its Protest or Appeal at any time before a final decision is issued.

A Protester must exhaust all administrative remedies with the District before pursuing a
protest with the Federal Transit Administration (FTA). Reviews of protests by the FTA will be
limited to (1) failure to have or to follow the District’s protest procedures or failure to review a
complaint or Protest or (2) violations of Federal law or regulation.

A Protest Appeal to FTA must be received within five (5) working days of the date of the final
decision by the Greater Hartford Transit District is rendered. The appeal must be in writing
and must include the name and address of the protestor, cite the District as the grantee, the
number of the solicitation, a statement of the grounds for protest and any supporing
documentation, including a copy of the local Protest filed with the District and a copy of the
District’s decision, if any. Protest appeals should be filed with:

Federal Transit Administration Region 1 Office,
Kendall Square

Attention: Procurement Appeal

55 Broadway, Suite 920

Cambridge, MA 02142-1093

Upon receipt of a notice that an appeal has been submitted to FTA prior to the award of a
contract, the District will immediately contact the appropriate FTA official to determine if the
Response Date should be postponed. If the Response Date is postponed, the District will
contact all Proposers or firms who have been furnished a copy of the RFP that an appeal
has been filed and that the Response Date is postponed until FTA has issued its decision.
Appropriate addenda will be issued rescheduling the Response Date.

Any appeal to FTA may be withdrawn at any time before FTA has issued its decision.
FTA's decision on any appeal will be final. No further appeals will be considered by FTA.
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EXHIBIT D
BID PROPOSAL FORM AND EQUIPMENT LISTS
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BID PROPOSAL FORM

1.1 BID INFORMATION

A. Bidder:

B. Project Name: GREATER HARTFORD TRANSIT DISTRICT
HVAC EQUIPMENT REPLACEMENT (UNION STATION)
ONE UNION PLACE
HARTFORD, CT 06103

C. Project Location: One Union Place, Hartford, CT 06103.

D. Owner: Greater Hartford Transit District.

E. Owner Project Number: IFB #02-024 HVAC Equipment Replacement (Union Station)

F. Architect/Engineers: Al Engineers, Inc.

1.2 CERTIFICATIONS AND BASE BID
Base Bid, Single-Prime (All Trades) Contract:

MECHANICAL

A. Base bid shall include replacement of the following equipment and controls:

1. (4) air handler units: AHU-9L, AHU-9R, AHU-11L, AHU-11R.
2. (3) package units: PK1, PK2 and PK3.

3. (4) air handler units AHU-14L-1, AHU-14L-2, AHU-14L-3, AHU-14L-5, serving Propark (South

wing).
4. (1) make up air unit MAU-1 in Transportation Center.

ELECTRICAL

B. Base bid shall include:

1. New overcurrent protective device (in existing source panel or switchboard), feeder, conduit, local

fused disconnect switch for:
a. (4) air handler units: AHU-9L, AHU-9R, AHU-11L, AHU-11R.
b. (3) package units: PK1, PK2 and PK3.
c. (4) air handler units AHU-14L-1, AHU-14L-2, AHU-14L-3, AHU-14L-5, serving Propark
(South wing).
d. (1) make up air unit MAU-1 in Transportation Center.

2. New duct smoke detectors (with remote test switches) for local fan shutdown, wired to existing fire

alarm control panel.

The undersigned Bidder, having carefully examined the Procurement and Contracting Requirements,
Conditions of the Contract, Drawings, Specifications, and all subsequent Addenda, as prepared by Al
Engineers, Inc., having visited the site, and being familiar with all conditions and requirements of the
Work, hereby agrees to furnish all material, labor, equipment and services, including all scheduled
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allowances, necessary to complete the construction of the above-named project, according to the
requirements of the Procurement and Contracting Documents, for the stipulated sum of:

1. Dollars ($ ).

1.3 BID GUARANTEE

A. The undersigned Bidder agrees to execute a contract for this Work in the above amount and to furnish a Bid
Security made payable to the Greater Hartford Transit District as specified in the Invitation to Bid. If Bidder
fails to execute a contract for this Work 10 days after receiving a written Notice of Award, he will forfeit to
Owner the enclosed cash, certified check, cashier's check, or Bid Bond issued by a surety, as liquidated
damages for such failure, in the following amount constituting five percent (5%) of the Base Bid Amount
above:

1. Dollars ($ ).

B. In the event Owner does not offer Notice of Award within 120 days after receipt of Bid, Owner
will return to the undersigned the cash, cashier's check, certified check, U.S. money order, or
bid bond.

1.4 ADD ALTERNATES: Hartford’s Union Station is a 24 hour/7 days a week operational facility. In order
to continue its operation proposed are Add Alternates.
The add alternates for project:
Greater Hartford Transit District
HVAC Equipment Replacement
One Union Place
Hartford, CT 06103
are limited to:

ADD Alternate #1

Mechanical Scope of Work shall_include replacement of the following equipment and controls:

1. (7) air handler units AHU-2, AHU-3, AHU-4, AHU-5, AHU-6, AHU-7 and AHU-8, located in the
attic.

2. (7) air exhaust fans EX-2, EX-3, EX-4, EX-5, EX-6, EX-7, EX-8, located in the attic.

3. Building Management System (BMS). The BMS shall be provided as detailed in specification 230923.
The equipment to be integrated into the BMS shall include at minimum:

a. All HVAC equipment (including existing air handling equipment and fans not part of project)
b. All air cooled chillers (including existing air cooled chillers not part of project)

c. All pumps

d. All boilers

The BMS shall have in addition to the status of equipment a minimum of 20 additional points to be defined by
the owner at no cost. The BMS shall be expandable to allow for future expansion.

The price shall include cost for all equipment, programming, wiring, design, installation, functional test, and
commissioning.

Electrical Scope of Work shall include:

1. New overcurrent protective device (in existing source panel or switchboard), feeder, conduit, local
fused disconnect switch for:
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a. (7) air handler units AHU-2, AHU-3, AHU-4, AHU-5, AHU-6, AHU-7 and AHU-8, located in the
attic.
b. (7) air exhaust fans EX-2, EX-3, EX-4, EX-5, EX-6, EX-7, EX-8, located in the attic.

2. 120V circuit for new BMS panel in attic. 120V circuit to new BMS sub-panels.
3. New duct smoke detectors (with remote test switches) for local fan shutdown, wired to existing fire
alarm control panel.

ADD Alternate #2

Mechanical Scope of Work shall include replacement of the following equipment and controls:

1. (3) air cooled chillers CH-4, CH-5, CH-6, located on grade.

Electrical Scope of Work shall include new overcurrent protective device (in existing source panel or
switchboard), feeder, conduit, local fused disconnect switch for:

1. (3) air cooled chillers CH-4, CH-5, CH-6, located on grade.

Add Alt. 1 Dollars ($ ).
Add Alt. 2 Dollars ($ ).
Add Alt. 3 Dollars ($ ).
Add Alt. 4 Dollars ($ ).

15 SUBCONTRACTORS AND SUPPLIERS
The following companies shall execute subcontracts for the portions of the Work indicated:

1. HVAC ductwork and equipment installation.
2. HVAC piping and valves installation.
3. Air Temperature Controls and BMS installation.

1.6 TIME OF COMPLETION

A. The undersigned Bidder proposes and agrees hereby to commence the Work promptly, and shall fully
complete the Work of all phases within 12 months after execution of the Contract.

1.7 ACKNOWLEDGMENT OF ADDENDA

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the preparation of
this Bid:

1. Addendum No. 1, dated

2. Addendum No. 2, dated

3. Addendum No. 3, dated
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4, Addendum No. 4, dated

1.9 CONTRACTOR'S LICENSE

A. The undersigned further states that it is a duly licensed contractor, for the type of work proposed, in the
State of Connecticut, and that all fees, permits, etc., pursuant to submitting this proposal have been paid in full.

1.10 FEDERALLY REQUIRED CONTRACT CLAUSES (Exhibit A)

A. The undersigned acknowledges receipt of the Federally Required Contract Clauses contained in “Exhibit
A” and agrees to comply with them.

1.11 STATE OF CONNECTICUT CONTRACT CLAUSES (Exhibit B)

A. The undersigned acknowledges receipt of the State of Connecticut Contract Clauses contained in “Exhibit
B” and agrees to comply with them.

1.12 REQUIRED CERTIFICATIONS (Exhibits E & F)

A. The undersigned acknowledges receipt of the Required Certificates contained in “Exhibits E & F” and
agrees to comply with their requirements. Signed copies of the Required Certificates are included as part
of this Bid.

1.13 SUBMISSION OF BID

A. Respectfully submitted this__ day of , 2024.

B. Submitted By: (Name of bidding firm or corporation).
C. Authorized Signature: (Handwritten signature).
D. Signed By: (Type or print name).
E. Title: (Owner/Partner/President/Vice President).
F. Witnessed By: (Handwritten signature).
G. Attest: (Handwritten signature).
H. By: (Type or print name).
I. Title: (Corporate Secretary or Assistant Secretary).

J. Street Address:

K. City, State, Zip:

L. Phone:
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M. License No.:

N. Federal ID No.: (Affix Corporate Seal Here).

END OF BID PROPOSAL FORM
GREATER HARTFORD TRANSIT DISTRICT
HVAC EQUIPMENT REPLACEMENT (UNION STATION)
ONE UNION PLACE
HARTFORD, CT 06103
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EXISTING EQUIPMENT LIST

Equipment Tag Equipment Type Manufacturer [Model Number Serial Number
AHU-4 Air handler Trane CCDB17AUEEH3AILOILLAKIOOD2B2B100KBB4E110000FO00000000000000 K86C97539
AHU-3 Air handler Trane CCDB17AUEEH3A1L01RRAK100D2B2BIOOKBBAE110000FO00000000000000 K86C97524
AHU-5 Air handler Trane CCDB12AUEEH3AILO1RRAJ100D3B2B100J9A4E110000FO00000000000000 K86C97525
AHU-9R Air handler Trane CCDBOBANEEV3ABROIRRAH300L4828300M084E110000FO00000000000000 K86C97526
AHU-10R Air handler Trane CCDBO6ANEEH3A1RO1RRAG100N7828100J0A4E110000FO00000000000000 K86C97527
AHU-11 Air handler Trane CCDBO6ANEEH3A1R01RRAF100L3B2B100E6A2E110000FO00000000000000 K86C97528
AHU-11R Air handler Trane CCDBO6ANEEV3ABRO1RRAF100L3B2B100E6A2E110000FO00000000000000 K86CP7529
AHU-13R Air handler Trane CCDBO3ANEEH3A1RD1RRAE300L1B2B300E6A2E110000FO00000000000000 K86C97530-81
AHU-13 Air handler Trane CCDBO3ANDEN3A1R01ROAE100E582C00000000110000FO00000000000000 K86C97532
AHU-14R Air handler Trane CCDBO3ANEEH3A1R01RRAD100L5B2B100G5A4E110000FO00000000000000 K86C97533-35
AHU-1 Air handler Trane CCDB25AUEEH3AILO1RRAK100D2B2B100J8BE110000FO00000000000000 K86C97536
AHU-2 Air handler Trane CCDB25AUEEH3A1R01LLAL100D2B2B100JAB4E110000FO00000000000000 K86C97537
AHU-7,AHU-8 Air handler Trane CCDR17AUEEH3A1R01LLAK10D2B2B100KBB4E110000FO00000000000000 K86C97539-40
AHU-6 Air handler Trane CCDB12AUEEH3A1R01LLAJ100D3B2B100J7A4E110000FO00000000000000 K86C97541
AHU-9L Air handler Trane CCDEOSAVEEV3AS8LO1LLAH300L4B2B300MO0B4E110000FO00000000000000 K86C97542
AHU-10L Air handler Trane CCDPD5ANEEH3A1LD1LLAG100N7B2B1DDJOA4E110000FO00000000000000 K86C97543
AHU-11L Air handler Trane CCDBO6ANEEV3ABLO1LLAF100L3B2B100E6A2E110000FO00000000000000 K86C97544
AHU-13L Air handler Trane CCDBO3ANEEM3A1LD1LLAE300L1B2B300E6A2E110000FO00000000000000 K86C97545
AHU-13 MUL Air handler Trane CCD8D3AWOEM3A1L01LOAE100ESB2C00000000110000FO00000000000000 K86C97546
AHU-14L Air handler Trane CCDBO3ANEEH3A1L01LLAD10015B2B100G5A4E110000FO00000000000000 K86C97547-49
PK-1 Packaged AC Unit Trane TCHO36A100AB D32160593
PK-2 Packaged AC Unit Trane BTC024C100BA B27168060
PK-3 Packaged AC Unit Trane BTC024C100BA B27168061
CH-4 Chiller Trane CGAM 052F 2E02 AXD2 A1A1 A1AX XA1D 1A2X XXXX XBXA 3A1D XXXC XX U11K25628
CH-5 Chiller Trane CGAM 052F 2E02 AXD2 A1A1 A1AX XA1D 1A2X XXXX XBXA 3A1D XXXC XX U11K25629
CH-6 Chiller Trane CGAM 040F 2E02 AXD2 A1A1 ATAX XA1D 1A2X XXXX XBXA 3A1D XXXC XX U11K25630
EX-1 Return/Exhaust Fan Trane 33B-9-1HC L86B36171
EX-2 Return/Exhaust Fan Trane 33B-9-1HC L86B36172
EX-3 Return/Exhaust Fan Trane 30B-9-1HC L86B36173
EX-4 Return/Exhaust Fan Trane 30B-9-1HC L86B36174
EX-5 Return/Exhaust Fan Trane 27B-9-1H L86B36177
EX-6 Return/Exhaust Fan Trane 27B-9-1H L86B36178
EX-7 Return/Exhaust Fan Trane 30B-9-1HC L86B36175
EX-8 Return/Exhaust Fan Trane 30B-9-1HC L86B36176
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ATTIC AIR HANDLING UNIT SCHEDULE - ADD ALTERNATE #1
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MEZZANINE AIR CONDITIONING UNIT SCHEDULE - BASE BID

SUPPLY FAN HEATING COIL COOLING COIL ELECTRICAL
TAG | MANUFACTURER MODEL  |[ARFLOW| ESP MCA | MOP | EER “’Eg’f REMARKS
M| 2o | EER [HEATING TYPE| MAXIMUM BTUH | COOLING TYPE |  MAXIMUMBTUH |UNIT VOLTAGEMZIPHASE! 5\ ioc | aups
PK-1 TRANE 4WCC4036A1000A 1200 05 1 HEAT PUMP 34400 DX HEAT PUMP 35200 208/60/1 244 40 " 364 ALL
PK-2 TRANE 4WCC4024A1000A 800 05 1 HEAT PUMP 23200 DX HEAT PUMP 23800 208/60M1 206 30 1 328 ALL
PK-3 TRANE 4WCC4024A1000A 800 05 1 HEAT PUMP 23200 DX HEAT PUMP 23800 208/60M1 206 30 1 328 ALL

NOTES:
1. PROVIE SINGLE POINT POWER CONNECTION.

2

PROVIDE MANUFACTURER'S 18" HIGH EQUIPMENT ISOLATION BASE WITH SPRING ISOLATORS WITH 1" STATIC DEFLECTION. POLYMER DRAIN PAN WITH CONDENSATE QVERFLOW SWITCH.
3. APPROVED EQUAL MANUFACTURER: CARRIER AND YORK. APPROVED EQUAL MANUFACTURER SHALL PROVIDE ALL SPECIFIED ITEMS.




AIR COOLED CHILLER SCHEDULE - ADD ALTERNATE #2

COOLING ENTERING WATER | LEAVING WATER | DESIGN FLOW COMPRESSOR DATA ELECTRICAL
TAG |MANUFACTURER| MODEL |NOMINALTONs ~ EFFICIENCY FLUID TYPE TEWP TEMP RATE UNT | mca | mop REMARKS
QTY | TYPE | REFRIGERANT |[VOLTAGEMZ
PV | EER F F GPM [PHASE | AMPS | AMPS
CH4 TRANE CGAMO52F2 52 16.41 10.99 30% PG 54 44 1242 4 SCROLL R-458-B 460/60/3 107 150 ALL
CH-5 TRANE CGAMO52F2 52 16.41 10.99 30% PG 54 a4 124.2 4 SCROLL R-458-B 460/60/3 107 150 ALL
CH-6 TRANE CGAMO40F2 40 16.50 129 30% PG 54 44 951 4 SCROLL R-458-B 460/60/3 95 125 ALL

NOTES.
1. EQUIPMENT SPECIFIED TO REPLACE EXISTING CHILLERS.
2. PROVIDE FREEZE PROTECTION

3. PROVIDE SINGLE POINT POWER CONNECTION,

4. SOUND POWER: B9 dBA.

@~

BACnet CONTROLLER. CONTROLS TRANSFORMER.
UNIT MOUNTED STARTER.
FACTORY INSULATED EVAPORATOR AND REFRIGERATION SYSTEM.

APPROVED EQUAL MANUFACTURERS: CARRIER AND YORK. APPROVED

EQUAL MANUFACTURER SHALL PROVIDE ALL SPECIFIED ITEMS




INLINE EXHAUST FANS - ADD ALTERNATE #1

FAN MOTOR ELECTRICAL
TAG | MANUFACTURER | MODEL | LOCATION
CFM STATI(?NPﬁgg)SURE DRIVE | RPM | HP | RPM | VOLTS | PHASE REMARKS

EX2 | GREENHECK  |TDI3363.| ATTIC | 12000 05 DIRECT | 1725 | 3 | 1725 | 208 3 ALL
EX3 | GREENHECK  |TDI3304.| ATTIC | 8500 05 DIRECT | 1725 | 2 | 1725 | 208 3 ALL
EX4 | GREENHECK  |TDI3304.| ATTIC | 8500 05 DIRECT | 1725 | 2 | 1725 | 208 3 ALL
EX5 |  GREENHECK  |TDM3243.| ATTIC | 6000 05 DIRECT | 1725 |1-1/2] 1725 | 208 3 ALL
EX6 | GREENHECK  |TDM3243.| ATTIC | 6000 05 DIRECT | 1725 |1-12] 1725 | 208 3 ALL
EX7 | GREENHECK  |TDM3304.| ATTIC | 8500 05 DIRECT | 1725 | 2 | 1725 | 208 3 ALL
EX8 |  GREENHECK TD"%SO“‘O ATTIC | 8500 05 DIRECT | 1725 | 2 | 1725 | 208 3 ALL
NOTES:

1. FAN CONTROL BASED UPON DESIGNATED AHU OPERATIONS, PROVIDE FAN WITH REMOTE-MOUNTED VFD CONTROLLER WITH MANUAL BYPASS (BY ABB, ALLEN BRADLEY, OR SCHNEDER).

2. PROVIDE SPRING ISOLATORS WITH 2" STATIC DEFLECTION.
3. APPROVED EQUAL MANUFACTURER: LOREN COOK. APPROVED EQUAL MANUFACTURER SHALL PROVIDE ALL SPECIFIED ITEMS.




EXHIBIT E
REQUIRED FORMS AND CERTIFICATES
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AFFIDAVIT

STATE OF CONNECTICUT )
) ss. , 20
COUNTY OF )

l, , being duly sworn, depose and say:
(insert name of authorized agent)

1. | am the of (the
(insert title) (insert name of company)
“‘Respondent”) and am authorized on behalf of the Proposer to make this
Affidavit.
2. I am over 18 years of age and understand the obligations of an oath.
3. There are no delinquent real and personal property taxes due the State of

Connecticut from the Respondent.

4, The Respondent is current on all monetary obligations due the State of
Connecticut.
5. The Respondent is currently in compliance with all applicable laws,

regulations and ordinances of the United States and, State of Connecticut.

(Insert name of company)

By:

Name: Title:

Subscribed and sworn to before me, , the
undersigned officer this

day of , 20

Notary Public

My Commission Expires:
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CERTIFICATION OF ELIGIBILITY

hereby certifies that neither

(Name of Proposer)
it nor its “principals” is included on the U.S. Comptroller General’s Debarred Bidders List.

Signature:

Firm:

The Proposer certifies to the best of its knowledge and belief that it and its principals

A. Are not presently debarred, suspended, proposed for debarment, declared ineligible, or
voluntarily excluded from participating in this transaction by any Federal department or
agency.

B. Have not, within a three-year period preceding the date of this Proposal, been convicted
of or had a civil judgment rendered against it for commission of fraud or a criminal offense
in connection with obtaining, attempting to obtain, or performing a public (Federal, State
or local) transaction or contract under a public transaction, violation of Federal or State
anti-trust statues or commission of embezzlement, theft, forgery, bribery, falsification or
destruction of records, making false statement, or receiving stolen property.

C. Are not presently indicted for or otherwise criminally or civilly charged by a governmental
entity (Federal, State or local) with commission of any of the offenses enumerated in
Paragraph B of this Certification.

D. Have not, within a three-year period preceding the date of this Proposal, had one or more
public transactions (Federal, State or local) terminated for cause or default.

Where the Proposer is unable to certify to any of the statements in this certification, such
Proposer shall include an explanation in such regard with its Proposal.

THE UNDERSIGNED CERTIFIES OR AFFIRMS THE TRUTHFULNESS AND ACCURACY
OF THE CONTENTS OF THE STATEMENTS SUBMITTED ON OR WITH THIS
CERTIFICATION AND UNDERSTANDS THAT THE PROVISIONS OF 31 U.S.C.
SECTIONS 3801 ET SEQ. ARE APPLICABLE THERETO.

(Check One)

| DO CERTIFY | DO NOT CERTIFY

DATE:

SIGNATURE:

TITLE:
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CERTIFICATION OF NON-COLLUSION

The Undersigned certifies, under penalties of perjury:

That this Proposal has been made by the Proposer independently, and has been
submitted without collusion, and without any agreement, understanding, or planned
common course of action with any other vendor of materials, supplies, equipment, or
services described in this procurement document, designed to limit independent
bidding or competition;

That the contents of the proposal have not been communicated by the Proposer or its
employees or agents to any person not an employee or agent of the Proposer or it’s
surety or any bond furnished with the proposal, and will not be communicated to any
such person prior to the official awarding of this procurement.

That | have fully informed myself regarding the accuracy of the statement made in the
certificate.

SIGNATURE:

NAME:

FIRM:

TITLE:

DATE:
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CERTIFICATION OF RESTRICTIONS ON LOBBYING

L, , of :
Name & Title Name of Firm

hereby certify that:

1. No Federal appropriated funds have been paid or will be paid, by or on behalf of the

undersigned, to any person for influencing or attempting to influence an officer or
employee of an agency, a member of Congress, an officer or employee of Congress,
or an employee of a member of Congress in connection with the awarding of any
Federal contract, the making of any Federal grant, the making of any Federal loan, the
entering into of any cooperative agreement, and the extension, continuation, renewal,
amendment, or modification of any Federal contract, grant, loan or cooperative
agreement.

If any funds other than Federal appropriated funds have been paid or will be paid to
any person for making lobbying contacts to an officer or employee of any agency, a
member of Congress, an officer or employee of Congress, or an employee of a
member of Congress in connection with this federal contract, grant, loan or cooperative
agreement, the undersigned shall complete and submit Standard Form, “Disclosure
Form to Report Lobbying,” in accordance with its instruction as amended.

The undersigned shall require that the language of this certification be included in the
award documents for all subawards at all tiers (including subcontracts, subgrants, and
contracts under grants, loans, and cooperative agreements), and that all subrecipients
shall certify and disclose accordingly.

The undersigned acknowledges that this certification is a material representation of
fact, upon which reliance is placed at the time that the transaction concerned herewith
was made or entered into, and that submission of this certification is a prerequisite for
making or entering into such transaction imposed by Section 1352, Title 31, U.S. Code
as amended. Any person who fails to file the required certification shall be subject to
civil penalty of not less than $10,000, and not more than $100,000 for each such
failure.

5. The undersigned certifies or affirms the truthfulness and accuracy of each statement

of its certification and disclosure, if any. In addition, the undersigned understands
and agrees that the provisions of 31 US Code A3801, et seq., apply to this
certification and disclosure, if any.

Executed this day of , 20

By:

Signature & Title of Authorized Official
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CONTRACTOR’S STATEMENT ON SUB-CONTRACTORS

1. There are NO sub-Contractors associated with this proposal.

Authorized Signee:

Printed Name;

Title: Date:

For (Company):

OR

2. Listed below are sub-Contractors associated with this proposal. Additional sheets are

attached as required. | have also attached

appropriate Disadvantage Business Certifications.

Name of Company:

Address:

Contact Person:

Telephone #:

E-mail;

Name of Company:

Address:

Contact Person:

Telephone #:

E-mail:
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ELIGIBLE CONTRACTORS CERTIFICATE

| , of

Name & Title Name of Firm

hereby certify that it IS/ IS NOT (circle one) included on the List of Parties Excluded
from Federal Procurement and Non-Procurement Programs.

SIGNATURE:

NAME:

FIRM:

TITLE:

DATE: / /
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CERTIFICATION FOR DISADVANTAGED BUSINESS ENTERPRISE

It is the policy of the U.S. Department of Transportation that disadvantaged business enterprises as
defined in 49 CFR Part 26 shall have the maximum opportunity to participate in the performance of
contracts financed in whole or in part with State and/or Federal funds under this agreement.

The supplier or Contractor agrees to ensure that disadvantaged business enterprises as defined
above have the maximum opportunity to participate in the performance of contracts and subcontracts
financed in whole or in part with Federal funds provided under this agreement. In this regard all
recipients or contractors shall take necessary and reasonable steps in accordance with 49 CFR Part
26 to ensure that disadvantaged business enterprises have the maximum opportunity to compete
and perform contracts. Recipients and their contractors shall not discriminate on the basis of race,
creed, color, national origin, age or sex in the award of federal assisted contracts.

The District’s DBE goal is 7%.

[ ] Contractor will meet the DBE goal for this contract. Proposer is certified according to
requirements of DOT 49 CFR Part 26 as a DBE eligible for participation in DOT assisted
contracts, and will be performing percent ( %) of the contract work.

[ ] Contractor will meet the DBE goal for this contract. If awarded this contract, proposer will
subcontract with the DBE(s) listed below which will be performing a total of percent

( %) of the total dollar amount of contract work. Each DBE listed below is certified according
to requirements of DOT 49 CFR Part 26 for participation in DOT assisted contracts.

DBE Name Description Percent of Dollar Amount of
and Address of Work Total Contract Work

(Attach additional sheets)

[ ] Contractor (if unable to meet the DBE goal of 7%) is committed to a minimum of __ % DBE
utilization on this contract and will submit documentation demonstrating good faint efforts using
the attached form.

SIGNATURE:

NAME:

FIRM:

TITLE:

DATE:

Any contractor and/or sub-contractor utilized to meet the DBE Participation requirements
must be certified through the State of Connecticut Department of Transportation’s Unified
Certification Program (UCP.)
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DBE GOOD FAITH EFFORTS DOCUMENTATION FORM
ANNUAL DBE GOAL: 7%

If Contractor has indicated on the DBE Participation Form that it does not meet the DBE goal,
proposer must submit this form with its DBE Participation Form as documentation of its good faith
efforts to meet the goal. Failure to submit this form with its proposer may render this proposal
non-responsive. The Greater Hartford Transit District may require that proposer provide additional
substantiation of good faith efforts.

Date: Area of Expertise:
Name: Company Name:
Response:

Date: Area of Expertise:
Name: Company Name:
Response:

Date: Area of Expertise:
Name: Company Name:
Response:

Date: Area of Expertise:
Name: Company Name:
Response:

Date: Area of Expertise:
Name: Company Name:
Response:
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DBE LETTER OF INTENT
(a separate form is to be submitted for each DBE firm)

Name of bidder/offeror’s firm:
Address:
City: State: Zip:

Name of DBE firm:

Address:

City: State: Zip:
Telephone:

Description of work to be performed by DBE firm:

The bidder/offeror is committed to utilizing the above-named DBE firm for the work
described above. The estimated dollar value of this work is $

Affirmation

The above-named DBE firm affirms that it will perform the portion of the contract for the
estimated dollar value as stated above and that the firm is DBE certified to perform the
specific trades.

By Date:
(Signature)

(Title)

If the bidder/offeror does not receive award of the prime contract, any and all
representations in this Letter of Intent and Affirmation shall be null and void.
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BUY AMERICA CERTIFICATION

The contractor agrees to comply with 49 U.S.C. 5323(j) and 49 C.F.R. Part 661, and any
amendments thereto, which provide that Federal funds may not be obligated unless
steel, iron, construction materials and manufactured products used in FTA-funded
projects are produced in the United States, unless a waiver has been granted by FTA or
the product is subject to a general waiver.

Certification requirement for procurement of steel, iron, or manufactured
products.

Certificate of Compliance with 49 U.S.C. 5323(j)(1)

The bidder or offeror hereby certifies that it WILL MEET the requirements of 49 U.S.C.
5323(j)(1) and the applicable regulations in 49 C.F.R. Part 661 and any amendment
thereto.

Date

Signature

Company Name

Title

Certificate of Non-Compliance with 49 U.S.C. 5323(j)(1)

The bidder or offeror hereby certifies that it CANNOT COMPLY with the requirements of
49 U.S.C. 5323(j)(2) and 49 C.F.R. 661, but it may qualify for an exception pursuant to
49 U.S.C. 5323(j)(2)(A), 5323(j)(2)(B), or 5323(j)(2)(D), and 49 C.F.R. 661.7.

Date

Signature

Company Name

Title
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APPROVED EQUAL FORM

Bidder/ Equipment Manufacturer

IFB Equipment Section Number Section Title

Bidder’s Request:

The District’s Response:

Approved: Denied: Noted: See Addendum:

Comments:

Procurement Officer: Date:
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STATEMENT OF BIDDER'S QUALIFICATIONS

(To be submitted by the Bidder with the Bid)

All guestions must be answered and the data given must be clear and comprehensive. This statement
must be notarized. If necessary questions may be answered on separate attached sheets. The Bidder
may submit any additional information it desires.

1. Name of Bidder:

2. Bidder's Tax ldentification Number:

3. Permanent Main Office Address:

4. When Organized:

5. Organizational structure of business entity (select one):

General partnership (GP)

Limited partnership (LP)

Limited liability corporation (LLC)

Limited liability partnership (LLP)

Corporation

Individual doing business under a trade name (sole proprietor)
Other (specify)

6. If a Corporation, Where Incorporated:

7. How many years have you been engaged in construction under your present firm or
trade name:

8. Contracts on hand: (Schedule these, showing gross amount of each Contract and
the appropriate anticipated dates of completion).
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9. General character of work performed by you:

10. Have you ever failed to complete any work awarded to you? If so, where and why:

11. Have you ever defaulted on a Contract? If so, where and why.

12. List up to six past contracts of this type/size your firm has completed within the last three (3)
years.

Project Date Contact Person Phone No.

13. List your major equipment available for this Contract.

14. Experience in work similar in importance to this project.
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15. Background and experience of the principal members of your organization,
including the officers.

16. Give Bank reference.

17. Status of the business and its current standing with the Secretary of State’s office:

Connecticut Businesses — Are all required filings
current with the Secretary of State be able to issue a Yes No
Certificate of Legal Existence?

Out-of-State (Foreign) Businesses — Have you filed a
Certificate of Authority / Application of Registration with
the Connecticut Secretary of State? If not, submit a Yes No
copy of your Certificate of Good Standing from your
state of incorporation.

18. Is your local organization an affiliate of a Parent company? If so, indicate the principal place
of business of the parent company and the name of agent for service.
Business Name
Address
City State Zip

Name of Agent

19. List of Affiliated Businesses (attach additional sheets as necessary):

Ownership

Business Name Address Interest (%)
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20. Based on the organizational structure of your business, provide a current listing of all
corporate officers, principals, general or managing partners, limited partners, managers and
members. If sole proprietorship or general partnership, attach trade name certificate filed with
the town clerk’s office.

21. Submit copies of all required business (trade and occupational) licenses with your response.
22. Your company may be asked to submit information relative to your company’s financial
statements and/or a Dun & Bradstreet report may be obtained prior to receiving an award.

This information will be protected to the fullest extent required by law.

23. Additional information/documentation may be requested subsequent to your responding to
this solicitation.

24. The undersigned hereby authorizes and requests any persons, firm, or corporation to furnish
any information requested by the Greater Hartford Transit District in verification of the recitals
comprising this statement of the Bidder's qualifications.

Dated at this day of 20

(Name of Bidder)

By:
Title:
State of )
) SS
County of )

being duly sworn,

deposes and says that he/she is

of and that
he/she answers to the foregoing questions and all statements therein are true and correct.

Subscribed and sworn to before me this day of 20

(Notary Public)

My Commission Expires:
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EXHIBIT F
STATE OF CONNECTICUT
CONTRACT REQUIREMENTS
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CONNECTICUT REQUIRED CERTIFICATIONS

All contract certifications required by the State of Connecticut must be included with your
proposal. The instructions and affidavits forms are available at the State of Connecticut, Office
of Policy and Management Internet site at:

http://www.ct.gov/opm/cwp/view.asp?A=2982&8&0=386038

Check this State of Connecticut Internet site immediately before you submit your proposal in
case of any recent changes to the State’s contractual requirements. It is the responsibility of the
proposer to ensure that any and all up-to-date contract certification forms are properly filled out
and submitted with your proposal.
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REQUIREMENTS OF THE STATE OF CONNECTICUT

The Agreement between the District and the Connecticut Department of Transportation has
specific provisions that are passed on to all third-party contractors including, but not limited to,
Civil Rights, Nondiscrimination, Affirmative Action/Equal Employment Opportunities,
Disadvantaged Business Enterprise, Governors’ Executive Orders, Code of Ethics, and all
applicable federal regulations. These provisions and all applicable appendices of the
Agreement are herein incorporated by reference and made a part of this contract.

Signed:

Authorized Corporate Official

Date
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SMALL BUSINESS ENTERPRISE (SBE) CERTIFICATION

To be eligible for the State of Connecticut's SBE certification a company must meet the legal definition of
a small business or that of a minority owned firm:

SMALL BUSINESS ENTERPRISE (SBE):

Been doing business under the same ownership or management and has maintained its principal place of
business in Connecticut for at least one year immediately prior to the date of application; Gross revenues
not exceeding $15,000,000 during its most recent fiscal year; and, 51% ownership held by a person(s)
who exercises the operational authority over daily affairs of the business and has the power to direct
policies and management and receives beneficial interests of the business.

MINORITY BUSINESS ENTERPRISE (MBE):

A small business (must meet the above-stated SBE criteria) with at least 51% ownership by one or more
minority person(s) who exercises operational authority over daily affairs of the business, has the power to
direct management and policies, and receives the beneficial interests of the business. A minority is a
person(s) who is American Indian, Asian, Black, Hispanic, has origins in the Iberian Peninsula, a woman,
or an individual with a disability.

Yes ; My Company is certified by the State of Connecticut as a SBE; attach a copy of the SBE
Certification.

No ; My Company is not certified by the State of Connecticut as a SBE.

SBE Certification

The contractor hereby acknowledges that District has established a contract goal of zero percent (0%6)
for this project, however the District does have an annual SBE goal of 25%.

Firm Name:

Signature:

Title:

Date:

NOTE: This form is to be submitted with the Proposal. Please attach the names and addresses of
any and all SBE eligible subcontractors who will perform work on this project, and the approximate
dollar amounts to be paid to them. If there is no participation then this must be indicated on the form; the
form executed and returned with this Proposal.
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SBE LETTER OF INTENT

Name of bidder/offeror’s firm:
Address:
City: State: Zip:

Name of DBE firm:

Address:

City: State: Zip:
Telephone:

Description of work to be performed by SBE firm:

The bidder/offeror is committed to utilizing the above-named SBE firm for the work described
above. The estimated dollar value of this work is $

Affirmation

The above-named SBE firm affirms that it will perform the portion of the contract for the
estimated dollar value as stated above and that the firm is SBE certified to perform the specific
trades.

By Date:
(Signature)

(Title)

If the bidder/offeror does not receive award of the prime contract, any and all
representations in this Letter of Intent and Affirmation shall be null and void.
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Invitation for Bid:

Bidder:
District: Greater Hartford Transit District
Submission Date: , 2024

Gifts, Connecticut General Statutes 84-252. Notice: The District shall not award or
enter into any contract or agreement with Proposer if Proposer fails to make and comply
with the representation requirements set forth in Connecticut General Statutes §4-252.
Proposer hereby represents, warrants and certifies to the District that:

8} no Gifts were made by: (A) Proposer, (B) any Principals and Key Personnel
of Proposer, who patrticipate substantially in preparing bids, proposals or negotiating state
contracts, or (C) any agent of Proposal or Principals and Key Personnel, who patrticipate
substantially in preparing bids, proposals or negotiating state contracts to (i) any public
official or employee of any state agency or quasi-public agency or of the District soliciting
bids or proposals for a contract, who participates substantially in preparation of bid
solicitations or requests for proposals for a contract or the negotiation or aware of a
contract, or (ii) any public official or state employee of any other state agency or quasi-
public agency who has supervisory or appointing authority over such state agency or
guasi-public agency or the District;

2) no Principals and Key Personnel of Proposer or agent of Proposer or
Principals and Key Personnel, knows of any action by Proposer to circumvent such
prohibition on Gifts by providing for any other Principals and Key Personnel, officials,
employees or agents of Proposer to provide a Gift to any such public official or state
employee or employee of the District; and

3) Proposer is submitting bids or proposals without fraud or collusion with any
person.

Initial capitalized terms used in this paragraph and not defined herein have the meanings ascribed
thereto in C.G.S. 84-250 and 84-252.

Nondiscrimination; Connecticut General Statutes 84a-60 & Connecticut General Statutes
84a-60a. Proposer hereby represents, warrants and certifies to the District that the Proposer has
a policy in placed that complies with, and will remain in compliance with throughout the term of
any contract or agreement awarded in connection with the Request for Proposal, the
nondiscrimination agreements and warranties set forth in Connecticut General Statutes 84a-
60(a)(1) and 84a-60a(a)(1), as amended.

The authorized signatory of Proposer confirms, acknowledges and demonstrates their
understanding of the obligations set forth in Connecticut General Statutes §4a-60 & §4a-60a by
initialing here:

Print Name: Initials:
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The District shall not award or enter into any contract or agreement with Proposer
if Proposer has not included the nondiscrimination affirmation provision in the contract
and otherwise complied with the requirements set forth in Connecticut General Statutes
84a-60 & 84-60a.

Campaign_Financing Contributions; Connecticut General Statutes 89-612(f) & (q).
Proposer has delivered to the District a completed SEEC Form 10 Notice in accordance with
Connecticut General Statutes 89-612(g)(1), a copy of which can be obtained at the following
internet link: https://seec.ct.qov/Portal/data/forms/ContrForms/seec form 10 final.pdf

Proposer hereby represents, warrants and certifies to the District:

(1) that Proposer has received a copy of the written notice advising
state contractors and prospective state contractors of the contribution and
solicitation prohibitions set forth in Connecticut General Statutes 8§9-
612(f)(2)(A) & (B);

(2) that Proposer has not made any contributions to, or solicited any
contributions on behalf of, any party committee, exploratory committee,
candidate for state-wide office for the General Assembly, or political committee
authorized to make contributions to or expenditures to or for, the benefit of such
candidates, in the previous four years, that were determined by the State
Elections Enforcement Commission to be violation of Connecticut General
Statutes §9-612(f)(2)(A) & (B) without mitigating circumstances having been
found to exist concerning such violation; and

(3) Proposer’s chief executive officer or authorized signatory of this
Request for Proposal submission has completed and delivered to the District
the State of Connecticut Campaign Contribution Certification in accordance
with Connecticut General Statutes §9-612, set forth on Schedule E-1 attached
hereto and made a part hereof.

Notice: The District shall not enter into any contract or agreement with Proposer if
Proposer fails to make and comply with the representation requirements set forth in
Connecticut General Statutes §9-612.

Occupational Safety & Health; Connecticut General Statutes 831-57b. Proposer hereby
represents, warrants and certifies to the District that Proposer is not in violation of, is in compliance
with, and will remain in compliance with the requirements set forth in Connecticut General
Statutes §31-57b throughout the terms of any contract or agreement awarded in connection with
the Request for Proposal.

GHTD IFB #02-024 HVAC Equipment Replacement (Union Station)
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Notice: All representations, warranties and disclosures contained above are sworn
as true to the best knowledge and belief of the below authorized signatory and any false
statements made herein are punishable under the penalty for false statement as provided
for in 853a-157b of the Connecticut General Statutes.

PROPOSER:

[ENTITY NAME]

By:
Name:
Title:
Sworn and subscribed before me on this day of , 2024.

Notary Public/Commissioner of the Superior Court
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SCHEDULE B-1

CAMPAIGN CONTRIBUTION CERTIFICATION

GHTD IFB #02-024 HVAC Equipment Replacement (Union Station)
Schedule B-1 Campaign Contribution Certification



OPM Ethics Form 1 Rev. 11-29-11
Page 1 of 2

Y XN
PRt

&y  STATE OF CONNECTICUT

n;jif;“:j{ =z GIFT AND CAMPAIGN CONTRIBUTION CERTIFICATION
Wr-itten or electronic certification to accompany a State contract with a value of $50,000 or more
in a calendar or fiscal year, pursuant to C.G.S. §§ 4-250 and 4-252(c); Governor M. Jodi Rell’s
Executive Orders No. 1, Para. 8, and No. 7C, Para. 10; and C.G.S. §9-612(9)(2)

INSTRUCTIONS:

Complete all sections of the form. Attach additional pages, if necessary, to provide full disclosure about any
lawful campaign contributions made to campaigns of candidates for statewide public office or the General
Assembly, as described herein. Sign and date the form, under oath, in the presence of a Commissioner of
the Superior Court or Notary Public. Submit the completed form to the awarding State agency at the time
of initial contract execution and if there is a change in the information contained in the most recently filed
certification, such person shall submit an updated certification either (i) not later than thirty (30) days after
the effective date of such change or (ii) upon the submittal of any new bid or proposal for a contract,
whichever is earlier. Such person shall also submit an accurate, updated certification not later than fourteen
days after the twelve-month anniversary of the most recently filed certification or updated certification.

CHECK ONE: [] Initial Certification [] 12 Month Anniversary Update (Multi-year contracts only.)

[J Updated Certification because of change of information contained in the most
recently filed certification or twelve-month anniversary update.

GIFT CERTIFICATION:
As used in this certification, the following terms have the meaning set forth below:

1) "“Contract” means that contract between the State of Connecticut (and/or one or more of it agencies or
instrumentalities) and the Contractor, attached hereto, or as otherwise described by the awarding State
agency below;

2) If this is an Initial Certification, “"Execution Date” means the date the Contract is fully executed by, and
becomes effective between, the parties; if this is a twelve-month anniversary update, “Execution Date”
means the date this certification is signed by the Contractor;

3) “Contractor” means the person, firm or corporation named as the contactor below;

4) “Applicable Public Official or State Employee” means any public official or state employee described in
C.G.S. §4-252(c)(1)(i) or (ii);

5) “Gift” has the same meaning given that term in C.G.S. § 4-250(1);

6) “Principals or Key Personnel” means and refers to those principals and key personnel of the Contractor,
and its or their agents, as described in C.G.S. §§ 4-250(5) and 4-252(c)(1)(B) and (C).

I, the undersigned, am a Principal or Key Personnel of the person, firm or corporation authorized to execute
this certification on behalf of the Contractor. I hereby certify that, no gifts were made by (A) such person,
firm, corporation, (B) any principals and key personnel of the person firm or corporation who participate
substantially in preparing bids, proposals or negotiating state contracts or (C) any agent of such, firm,
corporation, or principals or key personnel who participates substantially in preparing bids, proposals or
negotiating state contracts, to (i) any public official or state employee of the state agency or quasi-public
agency soliciting bids or proposals for state contracts who participates substantially in the preparation of bid
solicitations or request for proposals for state contracts or the negotiation or award of state contracts or (ii)
any public official or state employee of any other state agency, who has supervisory or appointing authority
over such state agency or quasi-public agency.

I further certify that no Principals or Key Personnel know of any action by the Contractor to circumvent (or
which would result in the circumvention of) the above certification regarding Gifts by providing for any other
Principals, Key Personnel, officials, or employees of the Contractor, or its or their agents, to make a Gift to
any Applicable Public Official or State Employee. I further certify that the Contractor made the bid or
proposal for the Contract without fraud or collusion with any person.



OPM Ethics Form 1 Rev. 11-29-11
Page 2 of 2

CAMPAIGN CONTRIBUTION CERTIFICATION:

I further certify that, on or after December 31, 2006, neither the Contractor nor any of its principals, as
defined in C.G.S. § 9-612(g)(1), has made any campaign contributions to, or solicited any contributions
on behalf of, any exploratory committee, candidate committee, political committee, or party committee
established by, or supporting or authorized to support, any candidate for statewide public office, in violation
of C.G.S. § 9-612(g)(2)(A). I further certify that all lawful campaign contributions that have been made
on or after December 31, 2006 by the Contractor or any of its principals, as defined in C.G.S. § 9-612(g)(1),
to, or solicited on behalf of, any exploratory committee, candidate committee, political committee, or party
committee established by, or supporting or authorized to support any candidates for statewide public office
or the General Assembly, are listed below:

Lawful Campaign Contributions to Candidates for Statewide Public Office:

Contribution Date = Name of Contributor Recipient Value Description

Lawful Campaign Contributions to Candidates for the General Assembly:

Contribution Date Name of Contributor Recipient Value Description

Sworn as true to the best of my knowledge and belief, subject to the penalties of false statement.

Printed Contractor Name Printed Name of Authorized Official

Signature of Authorized Official

Subscribed and acknowledged before me this day of , 20

Commissioner of the Superior Court (or Notary Public)



EXHIBIT G
CONNECTICUT DEPARTMENT OF LABOR PREVAILING WAGE BID
PACKAGE
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Project:  Greater Hartford Transit District: HYAC Equipment Replacement (Union Station)

Minimum Rates and Classifications
for Building Construction

ID#:  23-54558 Connecticut Department of Labor

Wage and Workplace Standards
By virtue of the authority vested in the Labor Commissioner under provisions of Section 31-53 of the General Statutes of
Connecticut, as amended, the following are declared to be the prevailing rates and welfare payments and will apply
only where the contract is advertised for bid within 20 days of the date on which the rates are established. Any

contractor or subcontractor not obligated by agreement to pay to the welfare and pension fund shall pay this amount to
each employee as part of his/her hourly wages.

Project Number: IFB#02-024 Project Town: Hartford
State#: FAP#:

Project: Greater Hartford Transit District: HVAC Equipment Replacement (Union Station)

CLASSIFICATION Hourly Rate Benefits

1b) Asbestos/Toxic Waste Removal Laborers: Asbestos removal and
encapsulation (except its removal from mechanical systems which are not
to be scrapped), toxic waste removers, blasters.**See Laborers Group 7**

1c) Asbestos Worker/Heat and Frost Insulator 45.56 32.65
2) Boilermaker 45.21 29.05
3a) Bricklayer, Cement Mason, Concrete Finisher (including caulking), Stone 39.4 34.62 + a
Masons

3b) Tile Setter 37.1 30.52
3c) Tile and Stone Finishers 30.0 25.30
3d) Marble & Terrazzo Finishers 31.07 24.23
3e) Plasterer 42.77 29.63

As of: November 3, 2023



4) Group 1: General laborers, carpenter tenders, concrete specialists,
wrecking laborers and fire watchers.

4) Group 1a: Acetylene Burners (Hours worked with a torch)

4a) Group 2: Mortar mixers, plaster tender, power buggy operators,
powdermen, fireproofer/mixer/nozzleman (Person running mixer and
spraying fireproof only).

4b) Group 3: Jackhammer operators/pavement breaker, mason tender
(brick), mason tender (cement/concrete), forklift operators and forklift
operators (masonry).

4c) **Group 4: Pipelayers (Installation of water, storm drainage or sewage
lines outside of the building line with P6, P7 license) (the pipelayer rate
shall apply only to one or two employees of the total crew who primary task
is to actually perform the mating of pipe sections) P6 and P7 rate is $26.80.

4d) Group 5: Air track operator, sand blaster and hydraulic drills.

4e) Group 6: Blasters, nuclear and toxic waste removal.

4f) Group 7: Asbestos/lead removal and encapsulation (except it's removal
from mechanical systems which are not to be scrapped).

4g) Group 8: Bottom men on open air caisson, cylindrical work and boring
crew.

4h) Group 9: Top men on open air caisson, cylindrical work and boring
crew.

4i) Group 10: Traffic Control Signalman

As of: November 3, 2023

33.5

34.5

33.75

34.0

34.5

34.25

36.5

36.5

31.78

31.24

20.1

25.59

25.59

25.59

25.59

25.59

25.59

25.59

25.59

25.59

25.59

25.59



4j) Group 11: Toxic Waste Removers A or B With PPE

5) Carpenter, Acoustical Ceiling Installation, Soft Floor/Carpet Laying, Metal

Stud Installation, Form Work and Scaffold Building, Drywall Hanging,
Modular-Furniture Systems Installers, Lathers, Piledrivers, Resilient Floor
Layers.

5a) Millwrights

6) Electrical Worker (including low voltage wiring) (Trade License required:
2

E1,2 L-5,6 C-5,6 T-1,2 L-i, V-1,2,7,8,9)

7a) Elevator Mechanic (Trade License required: R-1,2,5,6)
----- LINE CONSTRUCTION----

Groundman

Linemen/Cable Splicer

8) Glazier (Trade License required: FG-1,2)

9) Ironworker, Ornamental, Reinforcing, Structural, and Precast Concrete
Erection

----OPERATORS----

Group 1: Crane Handling or Erecting Structural Steel or Stone; Hoisting
Engineer (2 drums or over). (Trade License Required)

Group 1a: Front End Loader (7 cubic yards or over); Work Boat 26 ft. and
Over

As of: November 3, 2023

36.5

37.61

38.02

43.75

61.42

26.5

48.19

41.18

42.37

52.78

48.37

25.59

27.61

28.41

32.47+3% of
gross wage

37.335+a+b

6.5% + 9.00

6.5% + 22.00

24.55 + a

40.02 + a

27.80 + a

27.80 + a



Group 2: Cranes (100 ton rate capacity and over); Bauer Drill/Caisson.
(Trade License Required)

Group 2a: Cranes (under 100 ton rated capacity).

Group 2b: Excavator over 2 cubic yards; Pile Driver ($3.00 premium when
operator controls hammer)

Group 3: Excavator; Gradall; Master Mechanic; Hoisting Engineer (all types
of equipment where a drum and cable are used to hoist or drag material
regardless of motive power of operation), Rubber Tire Excavator (Drott-
1085 or similar);Grader Operator; Bulldozer Finegrade. (slopes, shaping,
laser or GPS, etc.). (Trade License Required)

Group 4: Trenching Machines; Lighter Derrick; CMI Machine or Similar;
Koehring Loader (Skooper); Goldhofer.

Group 5: Specialty Railroad Equipment; Asphalt Spreader, Asphalt
Reclaiming Machine; Line Grinder; Concrete Pumps; Drills with Self
Contained Power Units; Boring Machine; Post Hole Digger; Auger; Pounder;
Well Digger; Milling Machine (over 24 mandrel).

Group 5 continued: Side Boom; Combination Hoe and Loader; Directional
Driller.

Group 6: Front End Loader (3 up to 7 cubic yards); Bulldozer (rough grade
dozer).

Group 7: Asphalt Roller; Concrete Saws and Cutters (ride on types);
Vermeer Concrete Cutter; Stump Grinder; Scraper; Snooper; Skidder; Milling
Machine (24" and under mandrel).

Group 8: Mechanic; Grease Truck Operator; Hydroblaster; Barrier Mover;
Power Stone Spreader; Welding; Work Boat Under 26 ft.; Transfer Machine;
Rigger Foreman.

Group 9: Front End Loader (under 3 cubic yards); Skid Steer Loader
regardless of attachments; (Bobcat or Similar); Forklift, Power Chipper;
Landscape Equipment (including Hydroseeder); Vacuum Excavation

As of: November 3, 2023

52.41

51.51

48.0

47 .1

46.64

45.92

45.92

45.55

45.14

44.67

44.14

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a



Truck and Hydrovac Excavation Truck (27 HG pressure or greater).

Group 10: Vibratory hammer; ice machine; diesel and air, hammer, etc.

Group 11: Conveyor, earth roller, power pavement breaker (whiphammer),
robot demolition equipment.

Group 12: Wellpoint Operator.

Group 13: Compressor Battery Operator.

Group 14: Elevator Operator; Tow Motor Operator (solid tire no rough
terrain).

Group 15: Generator Operator; Compressor Operator; Pump Operator;
Welding Machine Operator; Heater Operator.

Group 16: Maintenance Engineer.

Group 17: Portable Asphalt Plant Operator; Portable Crusher Plant
Operator; Portable Concrete Plant Operator; Portable Grout Plant Operator;
Portable Water Filtration Plant Operator.

Group 18: Power Safety Boat; Vacuum Truck; Zim Mixer; Sweeper;
(Minimum for any job requiring a CDL license); Rigger; Signalman.

10a) Brush and Roller

10b) Taping Only/Drywall Finishing

As of: November 3, 2023

41.69

41.69

41.61

40.92

39.54

39.06

38.28

43.46

40.54

37.62

38.37

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

27.80 + a

24.55

24.55



10c) Paperhanger and Red Label

10e) Blast and Spray

11) Plumber (excluding HVAC pipe installation) (Trade License required: P-
1,2,6,7,8,9 J-1,2,3,4 SP-1,2)

12) Well Digger, Pile Testing Machine

13) Roofer (composition)

14) Roofer (slate & tile)

15) Sheetmetal Worker (Trade License required for HVAC and Ductwork:
SM-1,5M-2,SM-3,5M-4,5SM-5,5SM-6)

16) Pipefitter (Including HVAC work) (Trade
License required: $-1,2,3,4,5,6,7,8 B-1,2,3,4 D-1,2,3,4, G-1, G-2, G-8 &
G-9)

17a) 2 Axle, Helpers

17b) 3 Axle, 2 Axle Ready Mix

17c) 3 Axle Ready Mix

17d) 4 Axle

17e) 4 Axle Ready Mix

As of: November 3, 2023

38.12

40.62

48.28

37.26

41.2

41.7

41.89

48.28

32.16

32.27

32.33

32.39

32.44

24.55

24.55

35.50

24.05 + a

22.35

22.35

43.22

35.50

30.51 + a

30.51 +a

30.51 + a

30.51 +a

30.51 + a



17f) Heavy Duty Trailer (40 Tons and Over)

17g) Specialized Earth Moving Equipment (Other Than Conventional Type
on-the-Road Trucks and Semi-Trailers, Including Euclids)

17h) Heavy Duty Trailer up to 40 tons

17i) Snorkle Truck

18) Sprinkler Fitter (Trade License required: F-1,2,3,4)

19) Theatrical Stage Journeyman

Welders: Rate for craft to which welding is incidental.

*Note: Hazardous waste removal work receives additional $1.25 per hour for truck drivers.

**Note: Hazardous waste premium $3.00 per hour over classified rate

Crane with 150 ft. boom (including jib) - $1.50 extra
Crane with 200 ft. boom (including jib) - $2.50 extra
Crane with 250 ft. boom (including jib) - $5.00 extra
Crane with 300 ft. boom (including jib) - $7.00 extra
Crane with 400 ft. boom (including jib) - $10.00 extra

34.66

32.44

33.39

32.54

47.55

25.76

30.51 + a

30.51 +a

30.51 + a

30.51 +a

32.27 + a

7.34

All classifications that indicate a percentage of the fringe benefits must be calculated at the percentage rate

times the "base hourly rate”.

Apprentices duly registered under the Commissioner of Labor's regulations on "Work Training Standards for

Apprenticeship and Training Programs” Section 31-51-d-1 to 12, are allowed to be paid the appropriate percentage
of the prevailing journeymen hourly base and the full fringe benefit rate, providing the work site ratio shall not
be less than one full-time journeyperson instructing and supervising the work of each apprentice in a specific

trade.

As of: November 3, 2023



The Prevailing wage rates applicable to this project are subject to annual adjustments each July 1st for the
duration of the project.

Each contractor shall pay the annual adjusted prevailing wage rate that is in effect each July 1st, as posted by
the Department of Labor.

It is the contractor's responsibility to obtain the annual adjusted prevailing wage rate increases directly from
the Department of Labor's website.

The annual adjustments will be posted on the Department of Labor's Web page:
www.ct.gov/dol. For those without internet access, please contact the division listed below.

The Department of Labor will continue to issue the initial prevailing wage rate schedule to the Contracting
Agency for the project.

All subsequent annual adjustments will be posted on our Web Site for contractor access.

Contracting Agencies are under no obligation pursuant to State labor law to pay any increase due to the annual
adjustment provision.

Effective October 1, 2005 - Public Act 05-50: any person performing the work of any mechanic, laborer, or
worker shall be paid prevailing wage

All Person who perform work ON SITE must be paid prevailing wage for the appropriate mechanic, laborer,
or worker classification.

All certified payrolls must list the hours worked and wages paid to All Persons who perform work ON SITE
regardless of their ownership i.e.: (Owners, Corporate Officers, LLC Members, Independent Contractors, et.
al)

Reporting and payment of wages is required regardless of any contractual relationship alleged to exist
between the contractor and such person.

~~Unlisted classifications needed for work not included within the scope of the classifications listed may be
added after award only as provided in the labor standards contract clause (29 CFR 5.5 (a) (1) (ii)).

Please direct any questions which you may have pertaining to classification of work and payment of prevailing
wages to the Wage and Workplace Standards Division, telephone (860)263-6790.

As of: November 3, 2023

As of: November 3, 2023



CONNECTICUT
w DEPARTMENT
OF LABOR v

THIS IS A PUBLIC WORKS PROJECT
Covered by the

PREVAILING WAGE LAW

CT General Statutes Section 31-53

If you have QUESTIONS regarding your wages
CALL (860) 263-6790

Section 31-55 of the CT State Statutes requires every contractor or subcontractor performing work for the
state to post in a prominent place the prevailing wages as determined by the Labor Commissioner.




Sec. 31-53b. Worker training requirements for public works projects.
Enforcement. Regulations. Exceptions. (a) Each contract for a public works project
entered into on or after July 1, 2009, by the state or any of its agents, or by any political
subdivision of the state or any of its agents, described in subsection (h) of section 31-
53, shall contain a provision requiring that each contractor furnish proof with the
weekly certified payroll form for the first week each employee begins work on such
project that any person performing the work of a mechanic, laborer or worker pursuant
to the classifications of labor under section 31-53 on such public works project,
pursuant to such contract, has completed a course of at least ten hours in duration in
construction safety and health approved by the federal Occupational Safety and Health
Administration or, has completed a new miner training program approved by the
Federal Mine Safety and Health Administration in accordance with 30 CFR 46 or, in
the case of telecommunications employees, has completed at least ten hours of training
in accordance with 29 CFR 1910.268, and, on or after July 1, 2012, that any plumber
or electrician subject to the continuing education requirements of section 20-334d, who
has completed a course of at least ten hours in duration in construction safety and health
approved by the federal Occupational Safety and Health Administration five or more
years prior to the date such electrician or plumber begins work on such public works
project, has completed a supplemental refresher training course of at least four hours in
duration in construction safety and health taught by a federal Occupational Safety and
Health Administration authorized trainer.

(b) Any person required to complete a course or program under subsection (a) of this
section who has not completed the course or program shall be subject to removal from
the worksite if the person does not provide documentation of having completed such
course or program by the fifteenth day after the date the person is found to be in
noncompliance. The Labor Commissioner or said commissioner's designee shall
enforce this section.

(c) Not later than January 1, 2012, the Labor Commissioner shall adopt regulations,
in accordance with the provisions of chapter 54, to implement the provisions of
subsections (a) and (b) of this section. Such regulations shall require that the ten-hour
construction safety and health courses required under subsection (a) of this section be
conducted in accordance with federal Occupational Safety and Health Administration
Training Institute standards, or, in the case of a supplemental refresher training course,
shall include, but not be limited to, an update of revised Occupational Safety and Health
Administration standards and a review of required construction hazards training, or in
accordance with Federal Mine Safety and Health Administration Standards or in
accordance with 29 CFR 1910.268, as appropriate. The Labor Commissioner shall
accept as sufficient proof of compliance with the provisions of subsection (a) or (b) of
this section a student course completion card issued by the federal Occupational Safety



and Health Administration Training Institute, or such other proof of compliance said
commissioner deems appropriate, dated no earlier than five years before the
commencement date of such public works project or, in the case of supplemental
refresher training, a student course completion card issued by said Occupational Safety
and Health Administration authorized trainer dated not earlier than five years prior to
the date such electrician or plumber begins work on such public works project.

(d) This section shall not apply to employees of public service companies, as defined
in section 16-1, or drivers of commercial motor vehicles driving the vehicle on the
public works project and delivering or picking up cargo from public works projects
provided they perform no labor relating to the project other than the loading and
unloading of their cargo.

(P.A. 06-175,S. 1; P.A. 08-83, S. 1; P.A. 10-47, S. 2; P.A. 11-63, S. 1.)

History: P.A. 08-83 amended Subsec. (a) by making provisions applicable to public
works project contracts entered into on or after July 1, 2009, replacing provision re total
cost of work with reference to Sec. 31-53(g), requiring proof in certified payroll form
that new mechanic, laborer or worker has completed a 10-hour or more construction
safety course and adding provision re new miner training program, amended Subsec.
(b) by substituting “person” for “employee’ and adding “or program”, amended Subsec.
(c) by adding “or in accordance with Federal Mine Safety and Health Administration
Standards” and setting new deadline of January 1, 2009, deleted former Subsec. (d) re
“public building”, added new Subsec. (d) re exemptions for public service company
employees and delivery drivers who perform no labor other than delivery and made
conforming and technical changes, effective January 1, 2009; P.A. 10-47 made a
technical change in Subsec. (a); P.A. 11-63 amended Subsec. (a) by adding provision
re supplemental refresher training course for plumbers and electricians subject to Sec.
20-334d, amended Subsec. (¢) by adding provisions re regulations and subject matter
of refresher training course and refresher training course student completion cards, and
made technical changes, effective July 1, 2011.



Informational Bulletin

THE 10-HOUR OSHA CONSTRUCTION
SAFETY AND HEALTH COURSE

(applicable to public building contracts entered into on or after July 1, 2007, where the
total cost of all work to be performed is at least $100,000)

(1) This requirement was created by Public Act No. 06-175, which is codified in
Section 31-53b of the Connecticut General Statutes (pertaining to the prevailing
wage statutes);

(2) The course is required for public building construction contracts (projects funded
in whole or in part by the state or any political subdivision of the state) entered
into on or after July 1, 2007;

(3) It is required of private employees (not state or municipal employees) and
apprentices who perform manual labor for a general contractor or subcontractor
on a public building project where the total cost of all work to be performed is at
least $100,000;

(4) The ten-hour construction course pertains to the ten-hour Outreach Course
conducted in accordance with federal OSHA Training Institute standards, and, for
telecommunications workers, a ten-hour training course conducted in accordance
with federal OSHA standard, 29 CFR 1910.268;

(5) The internet website for the federal OSHA Training Institute is
http://www.osha.gov/fso/ote/training/edcenters/fact_sheet.html;

(6) The statutory language leaves it to the contractor and its employees to determine
who pays for the cost of the ten-hour Outreach Course;

(7) Within 30 days of receiving a contract award, a general contractor must furnish
proof to the Labor Commissioner that all employees and apprentices performing
manual labor on the project will have completed such a course;

(8) Proof of completion may be demonstrated through either: (a) the presentation of a
bona fide student course completion card issued by the federal OSHA Training
Institute; or (2) the presentation of documentation provided to an employee by a
trainer certified by the Institute pending the actual issuance of the completion
card;

(9) Any card with an issuance date more than 5 years prior to the commencement
date of the construction project shall not constitute proof of compliance;



(10)

(11)

(12)

(13)

(14)

(15)

(16)

Each employer shall affix a copy of the construction safety course completion
card to the certified payroll submitted to the contracting agency in accordance
with Conn. Gen. Stat. § 31-53(f) on which such employee’s name first appears;

Any employee found to be in non-compliance shall be subject to removal from
the worksite if such employee does not provide satisfactory proof of course
completion to the Labor Commissioner by the fifteenth day after the date the
employee is determined to be in noncompliance;

Any such employee who is determined to be in noncompliance may continue to
work on a public building construction project for a maximum of fourteen
consecutive calendar days while bringing his or her status into compliance;

The Labor Commissioner may make complaint to the prosecuting authorities
regarding any employer or agent of the employer, or officer or agent of the
corporation who files a false certified payroll with respect to the status of an
employee who is performing manual labor on a public building construction
project;

The statute provides the minimum standards required for the completion of a
safety course by manual laborers on public construction contracts; any contractor
can exceed these minimum requirements; and

Regulations clarifying the statute are currently in the regulatory process, and shall
be posted on the CTDOL website as soon as they are adopted in final form.

Any questions regarding this statute may be directed to the Wage and Workplace
Standards Division of the Connecticut Labor Department via the internet website
of http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm; or by telephone at
(860)263-6790.

THE ABOVE INFORMATION IS PROVIDED EXCLUSIVELY AS AN
EDUCATIONAL RESOURCE, AND IS NOT INTENDED AS A SUBSTITUTE
FOR LEGAL INTERPRETATIONS WHICH MAY ULTMATELY ARISE
CONCERNIG THE CONSTRUCTION OF THE STATUTE OR THE
REGULATIONS.


http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm

November 29, 2006

Notice

To All Mason Contractorsand Interested Parties
Regarding Construction Pursuant to Section 31-53 of the
Connecticut General Statutes (Prevailing Wage)

The Connecticut Labor Department Wage and Workplace Standards Division is empowered to
enforce the prevailing wage rates on projects covered by the above referenced statute.

Over the past few years the Division has withheld enforcement of the rate in effect for workers
who operate aforklift on a prevailing wage rate project due to a potential jurisdictiona dispute.

Therate listed in the schedules and in our Occupational Bulletin (see enclosed) has been as
follows:

Forklift Operator:

- Laborers (Group 4) Mason Tenders - operates forklift solely to assist a mason to a maximum
height of nine feet only.

- Power Equipment Operator (Group 9) - operates forklift to assist any trade and to assist a
mason to a height over nine feet.

The U.S. Labor Department conducted a survey of rates in Connecticut but it has not been
published and the rate in effect remains as outlined in the above Occupational Bulletin.

Sincethisis a classification matter and not one of jurisdiction, effective January 1,
2007 the Connecticut Labor Department will enforce the rate on each schedulein
accordance with our statutory authority.

Y our cooperation in filing appropriate and accurate certified payrolls is appreciated.



Sec. 31-55a. Annual adjustments to wage rates by contractors doing state
work. Each contractor that is awarded a contract on or after October 1, 2002, for (1) the
construction of a state highway or bridge that falls under the provisions of section 31-
54, or (2) the construction, remodeling, refinishing, refurbishing, rehabilitation,
alteration or repair of any public works project that falls under the provisions of section
31-53 shall contact the Labor Commissioner on or before July first of each year, for the
duration of such contract, to ascertain the prevailing rate of wages on an hourly basis
and the amount of payment or contributions paid or payable on behalf of each mechanic,
laborer or worker employed upon the work contracted to be done, and shall make any
necessary adjustments to such prevailing rate of wages and such payment or
contributions paid or payable on behalf of each such employee, effective each July first.

(P.A. 02-69, S. 1.)



CONNECTICUT DEPARTMENT OF LABOR
WAGE AND WORKPLACE STANDARDS DIVISION

CONTRACTORS WAGE CERTIFICATION FORM
Construction Manager at Risk/General Contractor/Prime Contractor

I, of
Officer, Owner, Authorized Rep. Company Name

do hereby certify that the

Company Name

Street

City

and all of its subcontractors will pay all workers on the

Project Name and Number

Street and City

the wages as listed in the schedule of prevailing rates required for such project (a copy of which is
attached hereto).

Signed

Subscribed and sworn to before me this day of

Notary Public
Return to:
Connecticut Department of Labor
Wage & Workplace Standards Division
200 Folly Brook Blvd.
Wethersfield, CT 06109

Rate Schedule Issued (Date):




[New] In accordance with Section 31-53b(a) of the C.G.S. each contractor shall provide a copy of the OSHA 10 Hour Construction Safety and Health Card for each employee, to be attached to the first

certified payroll on the project.

In accordance with Connecticut General Statutes, 31-53
Certified Payrolls with a statement of compliance

shall be submitted monthly to the contracting agency.

PAYROLL CERTIFICATION FOR PUBLIC WORKS PROJECTS

WEEKLY PAYROLL

Connecticut Department of Labor
Wage and Workplace Standards Division
200 Folly Brook Blvd.
Wethersfield, CT 06109

CONTRACTOR NAME AND ADDRESS:

SUBCONTRACTOR NAME & ADDRESS

WORKER'S COMPENSATION INSURANCE CARRIER

POLICY #
PAYROLL NUMBER |Week-Ending |PROJECT NAME & ADDRESS
Date EFFECTIVE DATE:
EXPIRATION DATE:
PERSON/WORKER, APPR [MALE/ WORK DAY AND DATE Total ST | BASE HOURLY | TYPE OF GROSS PAY TOTAL DEDUCTIONS GROSS PAY FOR
ADDRESS and SECTION |RATE|FEMALE| CLASSIFICATION |S M T \\ TH Hours RATE FRINGE FOR ALL FEDERAL |STATE THIS PREVAILING |[CHECK # AND
% |AND BENEFITS WORK RATE JOB NET PAY
RACE* Trade License Type TOTAL FRINGE | Per Hour PERFORMED LIST
& Number - OSHA Total | BENEFITPLAN | 1 through6| THIS WEEK [FicA WITH-  |WITH-  |OTHER
10 Certification Number HOURS WORKED EACH DAY O/T Hour: CASH (see back) HOLDING |HOLDING

1. §

$ 2. §

Base Rate 3.8

4.8

$ 5.8

Cash Fringe 6.

1. §

$ 2. §

Base Rate 3.8

4.8

$ 5.8

Cash Fringe 6. §

1. §

$ 2. §

Base Rate 3.8

4.8

$ 5.8

Cash Fringe 6.

1. §

$ 2.8

Base Rate 3.8

4. 8

$ 5.8

Cash Fringe 6. 8

12/9/2013 *IF REQUIRED
WWS-CP1

*SEE REVERSE SIDE

PAGE NUMBER OF

OSHA 10 ~ATTACH CARD TO 1ST CERTIFIED PAYROLL




*FRINGE BENEFITS EXPLANATION (P):

Bona fide benefits paid to approved plans, funds or programs, except those required by Federal or State
Law (unemployment tax, worker’s compensation, income taxes, etc.).

Please specify the type of benefits provided:

1) Medical or hospital care 4) Disability
2) Pension or retirement 5) Vacation, holiday
3) Life Insurance 6) Other (please specify)

CERTIFIED STATEMENT OF COMPLIANCE

For the week ending date of :

I, of , (hereafter known as

Employer) in my capacity as (title) do hereby certify and state:

Section A:

1. All persons employed on said project have been paid the full weekly wages earned by them during
the week in accordance with Connecticut General Statutes, section 31-53, as amended. Further, |
hereby certify and state the following:

a) The records submitted are true and accurate;

b) The rate of wages paid to each mechanic, laborer or workman and the amount of payment or
contributions paid or payable on behalf of each such person to any employee welfare fund, as
defined in Connecticut General Statutes, section 31-53 (h), are not less than the prevailing rate
of wages and the amount of payment or contributions paid or payable on behalf of each such
person to any employee welfare fund, as determined by the Labor Commissioner pursuant to
subsection Connecticut General Statutes, section 31-53 (d), and said wages and benefits are not
less than those which may also be required by contract;

c) The Employer has complied with all of the provisions in Connecticut General Statutes,
section 31-53 (and Section 31-54 if applicable for state highway construction);

d) Each such person is covered by a worker’s compensation insurance policy for the duration of
his employment which proof of coverage has been provided to the contracting agency;

e) The Employer does not receive kickbacks, which means any money, fee, commission, credit,
gift, gratuity, thing of value, or compensation of any kind which is provided directly or
indirectly, to any prime contractor, prime contractor employee, subcontractor, or subcontractor
employee for the purpose of improperly obtaining or rewarding favorable treatment in
connection with a prime contract or in connection with a prime contractor in connection with a
subcontractor relating to a prime contractor; and

f) The Employer is aware that filing a certified payroll which he knows to be false is a class D
felony for which the employer may be fined up to five thousand dollars, imprisoned for up to
five years or both.

2. OSHA~The employer shall affix a copy of the construction safety course, program or
training completion document to the certified payroll required to be submitted to the contracting
agency for this project on which such persons name first appears.

(Signature) (Title) Submitted on (Date)

***THIS IS A PUBLIC DOCUMENT***
***DO NOT INCLUDE SOCIAL SECURITY NUMBERS***



Weekly Payroll Certification For

Public Works Projects (Continued)

PAYROLL CERTIFICATION FOR PUBLIC WORKS PROJECTS

WEEKLY PAYROLL

Week-Ending Date:
Contractor or Subcontractor Business Name:

PERSON/WORKER,
ADDRESS and SECTION

APPR
RATE
%

MALE/
FEMALE
AND
RACE*

WORK
CLASSIFICATION

DAY AND DATE

wn

M T W TH F

Total ST

Hours

Trade License Type
& Number - OSHA

10 Certification Number

HOURS WORKED EACH DAY

Total
O/T Hour:

BASE HOURLY
RATE

TOTAL FRINGE
BENEFIT PLAN
CASH

TYPE OF
FRINGE
BENEFITS
Per Hour

1 through 6
(see back)

GROSS PAY

TOTAL DEDUCTIONS

FOR ALL WORK
PERFORMED
THIS WEEK

FICA

FEDERAL

WITH-
HOLDING

STATE

LIST
WITH- OTHER

HOLDING

GROSS PAY FOR
THIS PREVAILING
RATE JOB

CHECK # AND
NET PAY

$

Base Rate

$

$
Cash Fringe

$

Base Rate

$
Cash Fringe

$
Base Rate

$
Cash Fringe

$

Base Rate

$
Cash Fringe

$
Base Rate

$
Cash Fringe

R E N RN EE NN E RN EE N N EH RN EE M E B EE B .

Aloelalaole|lele|laleole|lalalaele ol ol ol o | Pl el e e

12/9/2013
WWS-CP2

*IF REQUIRED

NOTICE: THIS PAGE MUST BE ACCOMPANIED BY A COVER PAGE (FORM # WWS-CP1)

PAGE NUMBER OF




[New] In accordance with Section 31-53b(a) of the C.G.S. each contractor shall provide a copy of the OSHA 10 Hour Construction Safety and Health Card for each employee, to be attached to the first
certified payroll on the project.

In accordance with Connecticut General Statutes, 31-53

Certified Payrolls with a statement of compliance
shall be submitted monthly to the contracting agency.

PAYROLL CERTIFICATION FOR PUBLIC WORKS PROJECTS

WEEKLY PAYROLL

Connecticut Department of Labor

Wage and Workplace Standards Division
200 Folly Brook Blvd.

Wethersfield, CT 06109

CONTRACTOR NAME AND ADDRESS:

[SUBCONTRACTOR NAME & ADDRESS

WORKER'S COMPENSATION INSURANCE CARRIER

Landon Corporation, 15 Connecticut Avenue, Northford, CT 06472 XYZ Corporation Travelers Insurance Company
2 Main Street POLICY # #BACB8888928
PAYROLL NUMBER |Week-Ending |PROJECT NAME & ADDRESS Yantic, CT 06389 s
Date DOT 105-296, Route 82 EFFECTIVE DATE:
. | 9/26/09 EXPIRATION DATE: 12/31/09
PERSON/WORKER,  |APPR|MALE/ WORK DAY AND DATE [Total ST | BASE HOURLY | TYPE OF | GROSS PAY TOTAL DEDUCTIONS [GROSS PAY FOR
ADDRESS and SECTION |RATE[FEMALE| CLASSIFICATION [S M T | TH [F 5 Hours RATE FRINGE FOR ALL FEDERAL|STATE THIS PREVAILING |CHECK # AND
% [AND BENEFITS WORK RATE JOB NET PAY
RACE* | Trade License Type | 20 21 22 23 24 25 - 26 TOTAL FRINGE | Per Hour PERFORMED LIST
& Number - OSHA Total |BENEFITPLAN| 1through6| THISWEEK [ficA  |witH-  [witH-  |OTHER
10 Centification Number HOURS WORKED EACH DAY O Houd  CASH (see back) HOLDING [HOLDING
Robert Craft Mic Electrical Li Ll L
obe ra ncal Lineman 30,?5 . #123
81 Maple Street E.1 1234567 8 8 8 8 8 = $ 2.8 - $1,582.80 P-xoux | $1,582.80
Willimantic, CT 06226 Owner |Base Rate 384 P
OSHA 123456 O-TIME 4 $
g 8.82 5 s
Cash Fringe 6. $
Ronald J o5% | we | Electrical il L
ha o e 8 8 8 8 4 § 19.99 2§ $1,464.80 oo | oo | o | Goooe | $1,464.80 #124
212 Elm Street Apprentice 40 |Base R 3
Norwich, CT 06360 i 5 S
OSHA 234567 O-TIME 4. §
g 16.63 St
(Cash Fringe 6. §
; S-TIME 1§
Franklin T. Smith M/H Project Manager 8
234 Washington Rd. . S 28 $1,500.00 KO AKX 300200 M-30¢.% #125
New London, CT |Base Rate 3. §
06320 O-TIME 4. $ Y0000
SECTION B $ 5. §
Cash Fringe 6. §
S-TIME LS
$ 2 $
|Base Rate 3. %
O-TIME 4. $
$ 5. §
Cash Fringe 6. §
7/13/2009 *IF REQUIRED ] ;2_
(WWS-CP1 *SEE REVERSE SIDE PAGE NUMBER __ ¥ __OF

OSHA 10 ~ATTACH CARD TO 1ST CERTIFIED PAYROLL
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*FRINGE BENEFITS EXPLANATION (P):

Bona fide benefits paid to approved plans, funds or programs, except those required by Federal or State
Law (unemployment tax, worker’s compensation, income taxes, etc.).

Please specify the type of benefits provided:

1) Medical or hospital care Blue Cross 4) Disability
2) Pension or retirement 5) Vacation, holiday
3) Life Insurance UtoPia 6) Other (please specify)

CERTIFIED STATEMENT OF COMPLIANCE

For the week ending date of %/26/09 -

I, Robert Craft of X¥Z Corporation , (hereafter known as

Owner

Employer) in my capacity as (title) do hereby certify and state:
Section A:
1. All persons employed on said project have been paid the full weekly wages earned by them during
the week in accordance with Connecticut General Statutes, section 31-53, as amended. Further, |
hereby certify and state the following:

a) The records submitted are true and accurate;

b) The rate of wages paid to each mechanic, laborer or workman and the amount of payment or
contributions paid or payable on behalf of each such employee to any employee welfare fund, as
defined in Connecticut General Statutes, section 31-53 (h), are not less than the prevailing rate
of wages and the amount of payment or contributions paid or payable on behalf of each such
employee to any employee welfare fund, as determined by the Labor Commissioner pursuant to
subsection Connecticut General Statutes, section 31-53 (d), and said wages and benefits are not
less than those which may also be required by contract;

¢) The Employer has complied with all of the provisions in Connecticut General Statutes,
section 31-53 (and Section 31-54 if applicable for state highway construction);

d) Each such employee of the Employer is covered by a worker’s compensation insurance
policy for the duration of his employment which proof of coverage has been provided to the
contracting agency;

e) The Employer does not receive kickbacks, which means any money, fee, commission, credit,
gift, gratuity, thing of value, or compensation of any kind which is provided directly or
indirectly, to any prime contractor, prime contractor employee, subcontractor, or subcontractor
employee for the purpose of improperly obtaining or rewarding favorable treatment in
connection with a prime contract or in connection with a prime contractor in connection with a
subcontractor relating to a prime contractor; and

) The Employer is aware that filing a certified payroll which he knows to be false is a class D
felony for which the employer may be fined up to five thousand dollars, imprisoned for up to
five years or both.

2. OSHA~The employer shall atfix a copy of the construction safety course, program or
training completion document to the certified payroll required to be submitted to the contracting
agency for this project on which such employee’s name first appears.

Lohe b Cw}//’b DGlin Jo/2 /o9

(Signature) (Title) Submittefl on (Date)

Section B: Applies to CONNDOT Projects ONLY
That pursuant to CONNDOT contract requirements for reporting purposes only, all employees
listed under Section B who performed work on this project are not covered under the prevailing

wage uirements defined in Connecticut General Statutes Section 31-53.
éj{(ﬂi M O € /d/ﬂ/oq

(Signature) / (Title) Submitted’on (Date)

Note: CTDOL will assume all hours worked were performed under Section A unless clearly
delineated as Section B WWS-CP1 as such. Should an employee perform work under both
Section A and Section B, the hours worked and wages paid must be segregated for reporting
purposes.
***THIS IS A PUBLIC DOCUMENT***
***DO NOT INCLUDE SOCIAL SECURITY NUMBERS***
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Information Bulletin
Occupational Classifications

The Connecticut Department of Labor has the responsibility to properly
determine "job classification" on prevailing wage projects covered under
C.G.S. Section 31-53(d).

Note: This information is intended to provide a sample of some occupational
classifications for guidance purposes only. It is not an all-inclusive list of each
occupation's duties. This list is being provided only to highlight some areas where a
contractor may be unclear regarding the proper classification. If unsure, the employer
should seek guidelines for CTDOL.

Below are additional clarifications of specific job duties performed for
certain classifications:

e ASBESTOS WORKERS

Applies all insulating materials, protective coverings, coatings and finishes to all types of
mechanical systems.

e ASBESTOS INSULATOR

Handle, install apply, fabricate, distribute, prepare, alter, repair, dismantle, heat and
frost insulation, including penetration and fire stopping work on all penetration fire stop
systems.

e BOILERMAKERS

Erects hydro plants, incomplete vessels, steel stacks, storage tanks for water, fuel, etc.
Builds incomplete boilers, repairs heat exchanges and steam generators.

e BRICKLAYERS, CEMENT MASONS, CEMENT FINISHERS, MARBLE MASONS,
PLASTERERS, STONE MASONS, PLASTERERS. STONE MASONS, TERRAZZO
WORKERS, TILE SETTERS

Lays building materials such as brick, structural tile and concrete cinder, glass, gypsum,
terra cotta block. Cuts, tools and sets marble, sets stone, finishes concrete, applies
decorative steel, aluminum and plastic tile, applies cements, sand, pigment and marble
chips to floors, stairways, etc.



o CARPENTERS, MILLWRIGHTS. PILEDRIVERMEN. LATHERS. RESILEINT FLOOR
LAYERS, DOCK BUILDERS, DIKERS, DIVER TENDERS

Constructs, erects, installs and repairs structures and fixtures of wood, plywood and
wallboard. Installs, assembles, dismantles, moves industrial machinery. Drives piling into
ground to provide foundations for structures such as buildings and bridges, retaining
walls for earth embankments, such as cofferdams. Fastens wooden, metal or rockboard
lath to walls, ceilings and partitions of buildings, acoustical tile layer, concrete form
builder. Applies firestopping materials on fire resistive joint systems only. Installation of
curtain/window walls only where attached to wood or metal studs. Installation of
insulated material of all types whether blown, nailed or attached in other ways to walls,
ceilings and floors of buildings. Assembly and installation of modular furniture/furniture
systems. Free-standing furniture is not covered. This includes free standing: student
chairs, study top desks, book box desks, computer furniture, dictionary stand, atlas
stand, wood shelving, two-position information access station, file cabinets, storage
cabinets, tables, etc.

e LABORER, CLEANING

« The clean up of any construction debris and the general (heavy/light) cleaning,
including sweeping, wash down, mopping, wiping of the construction facility and its
furniture, washing, polishing, and dusting.

e DELIVERY PERSONNEL

« If delivery of supplies/building materials is to one common point and stockpiled
there, prevailing wages are not required. If the delivery personnel are involved in
the distribution of the material to multiple locations within the construction site
then they would have to be paid prevailing wages for the type of work
performed: laborer, equipment operator, electrician, ironworker, plumber, etc.

* An example of this would be where delivery of drywall is made to a building and the
delivery personnel distribute the drywall from one "stockpile" location to
further sub-locations on each floor. Distribution of material around a
construction site is the job of a laborer or tradesman, and not a delivery personnel.

o ELECTRICIANS

Install, erect, maintenance, alteration or repair of any wire, cable, conduit, etc., which
generates, transforms, transmits or uses electrical energy for light, heat, power or other
purposes, including the Installation or maintenance of telecommunication, LAN wiring
or computer equipment, and low voltage wiring. *License required per Connecticut
General Statutes: E-1,2 L-5,6 C-5,6 T-1,2 L-1,2 V-1,2,7,8,9.



o ELEVATOR CONSTRUCTORS

Install, erect, maintenance and repair of all types of elevators, escalators, dumb waiters
and moving walks. *License required by Connecticut General Statutes: R-1,2,5,6.

e FORKLIFT OPERATOR

Laborers Group 4) Mason Tenders - operates forklift solely to assist a mason to a
maximum height of nine (9) feet only.

Power Equipment Operator Group 9 - operates forklift to assist any trade, and to assist
a mason to a height over nine (9) feet.

o GLAZIERS

Glazing wood and metal sash, doors, partitions, and 2 story aluminum storefronts.
Installs glass windows, skylights, store fronts and display cases or surfaces such as
building fronts, interior walls, ceilings and table tops and metal store fronts. Installation
of aluminum window walls and curtain walls is the "joint" work of glaziers and
ironworkers, which require equal composite workforce.

o IRONWORKERS

Erection, installation and placement of structural steel, precast concrete, miscellaneous
iron, ornamental iron, metal curtain wall, rigging and reinforcing steel. Handling, sorting,
and installation of reinforcing steel (rebar). Metal bridge rail (traffic), metal bridge
handrail, and decorative security fence installation. Installation of aluminum window
walls and curtain walls is the "joint" work of glaziers and ironworkers which require
equal composite workforce.

e INSULATOR

« Installing fire stopping systems/materials for "Penetration Firestop Systems":
transit to cables, electrical conduits, insulated pipes, sprinkler pipe penetrations,
ductwork behind radiation, electrical cable trays, fire rated pipe penetrations,
natural polypropylene, HVAC ducts, plumbing bare metal, telephone and
communication wires, and boiler room ceilings.

o LABORERS
Acetylene burners, asphalt rakers, chain saw operators, concrete and power buggy

operator, concrete saw operator, fence and guard rail erector (except metal bridge rail
(traffic), decorative security fence (non-metal).



installation.), hand operated concrete vibrator operator, mason tenders, pipelayers
(installation of storm drainage or sewage lines on the street only), pneumatic drill
operator, pneumatic gas and electric drill operator, powermen and wagon drill
operator, air track operator, block paver, curb setters, blasters, concrete spreaders.

o PAINTERS

Maintenance, preparation, cleaning, blasting (water and sand, etc.), painting or
application of any protective coatings of every description on all bridges and
appurtenances of highways, roadways, and railroads. Painting, decorating, hardwood
finishing, paper hanging, sign writing, scenic art work and drywall hhg for any and all
types of building and residential work.

e LEAD PAINT REMOVAL

« Painter’s Rate
1. Removal of lead paint from bridges.
2. Removal of lead paint as preparation of any surface to be repainted.
3. Where removal is on a Demolition project prior to reconstruction.
« Laborer’s Rate
1. Removal of lead paint from any surface NOT to be repainted.
2. Where removal is on a TOTAL Demolition project only.

e PLUMBERS AND PIPEFITTERS

Installation, repair, replacement, alteration or maintenance of all plumbing, heating,
cooling and piping. *License required per Connecticut General Statutes: P-1,2,6,7,8,9 J-
1,2,3,4 SP-1,2 5-1,2,3,4,5,6,7,8 B-1,2,3,4 D-1,2,3,4.

e POWER EQUIPMENT OPERATORS

Operates several types of power construction equipment such as compressors, pumps,
hoists, derricks, cranes, shovels, tractors, scrapers or motor graders, etc. Repairs and
maintains equipment. *License required, crane operators only, per Connecticut General
Statutes.

e ROOFERS

Covers roofs with composition shingles or sheets, wood shingles, slate or asphalt and
gravel to waterproof roofs, including preparation of surface. (demolition or removal of
any type of roofing and or clean-up of any and all areas where a roof is to be relaid.)



o SHEETMETAL WORKERS

Fabricate, assembles, installs and repairs sheetmetal products and equipment in such
areas as ventilation, air-conditioning, warm air heating, restaurant equipment,
architectural sheet metal work, sheetmetal roofing, and aluminum gutters. Fabrication,
handling, assembling, erecting, altering, repairing, etc. of coated metal material panels
and composite metal material panels when used on building exteriors and interiors as
soffits, facia, louvers, partitions, canopies, cornice, column covers, awnings, beam
covers, cladding, sun shades, lighting troughs, spires, ornamental roofing, metal ceilings,
mansards, copings, ornamental and ventilation hoods, vertical and horizontal siding
panels, trim, etc. The sheet metal classification also applies to the vast variety of coated
metal material panels and composite metal material panels that have evolved over the
years as an alternative to conventional ferrous and non-ferrous metals like steel, iron,
tin, copper, brass, bronze, aluminum, etc. Fabrication, handling, assembling, erecting,
altering, repairing, etc. of architectural metal roof, standing seam roof, composite metal
roof, metal and composite bathroom/toilet partitions, aluminum gutters, metal and
composite lockers and shelving, kitchen equipment, and walk-in coolers. To include
testing and air —balancing ancillary to installation and construction.

e SPRINKLER FITTERS

Installation, alteration, maintenance and repair of fire protection sprinkler systems.
*License required per Connecticut General Statutes: F-1,2,3,4.

e TILE MARBLE AND TERRAZZO FINISHERS

Assists and tends the tile setter, marble mason and terrazzo worker in the performance
of their duties.

e TRUCK DRIVERS

~How to pay truck drivers delivering asphalt is under REVISION~

Truck Drivers are requires to be paid prevailing wage for time spent "working" directly
on the site. These drivers remain covered by the prevailing wage for any time spent
transporting between the actual construction location and facilities (such as fabrication,
plants, mobile factories, batch plant, borrow pits, job headquarters, tool yards, etc.)
dedicated exclusively, or nearly so, to performance of the contract or project, which are
so located in proximity to the actual construction location that it is reasonable to include
them. *License required, drivers only, per Connecticut General Statutes.



For example:

» Material men and deliverymen are not covered under prevailing wage as long as they
are not directly involved in the construction process. If, they unload the

material, they would then be covered by prevailing wage for the classification

they are performing work in: laborer, equipment operator, etc.

» Hauling material off site is not covered provided they are not dumping it at a

location outlined above.

« Driving a truck on site and moving equipment or materials on site would be considered
covered work, as this is part of the construction process.

> Any questions regarding the proper classification should be directed to:
Public Contract Compliance Unit
Wage and Workplace Standards Division
Connecticut Department of Labor
200 Folly Brook Blvd, Wethersfield, CT 06109
(860) 263-6790.



Connecticut Department of Labor
Wage and Workplace Standards Division
FOOTNOTES

= Please Note: If the “Benefits” listed on the schedule for the following occupations
includes a letter(s) (+ a or + a+b for instance), refer to the information

below.

Benefits to be paid at the appropriate prevailing wage rate for the
listed occupation.

If the “Benefits” section for the occupation lists only a dollar amount,
disregard the information below.

Bricklayers, Cement Masons, Cement Finishers, Concrete Finishers, Stone Masons

(Building Construction) and

(Residential- Hartford, Middlesex, New Haven, New London and Tolland Counties)

a.

Paid Holiday: Employees shall receive 4 hours for Christmas Eve holiday
provided the employee works the regularly scheduled day before and after the
holiday. Employers may schedule work on Christmas Eve and employees shall
receive pay for actual hours worked in addition to holiday pay.

Elevator Constructors: Mechanics

Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day,
Veterans’ Day, Thanksgiving Day, Christmas Day, plus the Friday after
Thanksgiving.

Vacation:  Employer contributes 8% of basic hourly rate for 5 years or more of
service or 6% of basic hourly rate for 6 months to 5 years of service as vacation pay
credit.

Glaziers
Paid Holidays: Labor Day and Christmas Day.

Power Equipment Operators
(Heavy and Highway Construction & Building Construction)

Paid Holidays: New Year’s Day, Good Friday, Memorial day, Independence Day,
Labor Day, Thanksgiving Day and Christmas Day, provided the employee works 3
days during the week in which the holiday falls, if scheduled, and if scheduled, the
working day before and the working day after the holiday. Holidays falling on
Saturday may be observed on Saturday, or if the employer so elects, on the
preceding Friday.



Ironworkers
Paid Holiday: Labor Day provided employee has been on the payroll for the 5
consecutive work days prior to Labor Day.

Laborers (Tunnel Construction)
Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day and Christmas Day. No employee shall be eligible for holiday
pay when he fails, without cause, to work the regular work day preceding the
holiday or the regular work day following the holiday.

Roofers
Paid Holidays: July 4™, Labor Day, and Christmas Day provided the employee is
employed 15 days prior to the holiday.

Sprinkler Fitters
Paid Holidays: Memorial Day, July 4th, Labor Day, Thanksgiving Day and
Christmas Day, provided the employee has been in the employment of a contractor
20 working days prior to any such paid holiday.

Truck Drivers
(Heavy and Highway Construction & Building Construction)

Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day, Christmas day, and Good Friday, provided the employee has
at least 31 calendar days of service and works the last scheduled day before and the
first scheduled day after the holiday, unless excused.

Rev. 7/1/19



EXHIBIT H
TECHNICAL SPECIFICATIONS AND SPECIAL PROVISIONS

SERVICE DESCRIPTION

a) Purpose

The District is requesting Competitive Sealed Bids from qualified firms for a licensed HVAC
contractor to provide replacement of the commercial-grade HVAC Equipment, deemed as having
met or nearing its useful life, at the Union Station Transportation Center Complex located at One
Union Place, Hartford, CT, 06103.

b) Scope of Work

The scope of work for this project is based on, and is expected to be performed in accordance with,
the HVAC equipment replacement plan as developed by the assigned Architectural and Engineering
firm, Al Engineers, Inc. The specifics of the services are set forth in the Scope of Services, Bid
Proposal Form and in the Exhibits attached hereto and made a part hereof.

GHTD IFB #02-024 HVAC Equipment Replacement (Union Station)
Exhibit H



A Greater Hartford
/9 Transit District

TECHNICAL SPECIFICATIONS
UNION STATION HVAC REPLACEMENT
1 UNION PLACE
CITY OF HARTFORD, CT

NOVEMBER 01, 2023

PREPARED BY:

I.ngineers



Greater Hartford Transit District

Union Station HVAC Equipment Replacement
100% Construction Documents

SECTION 001100 - TABLE OF CONTENTS

Al Engineers, Inc.
11-01-2023

DIVISION 23- HVAC

230130.52 EXISTING HVAC AIR DISTRIBUTION SYSTEM CLEANING
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SECTION 230130.52 - EXISTING HVAC AIR DISTRIBUTION SYSTEM CLEANING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes cleaning existing HVAC air-distribution equipment, ducts, plenums, and
system components.

B.  Related Requirements:

1. Section 233113.00 "Metal Ducts" for cleaning newly installed metal ducts.

2. Section 233116.00 "Nonmetal Ducts" for cleaning newly installed nonmetal ducts.

3. Section 230593.00 "Testing, Adjusting, Balancing for HVAC" for system flow
documentation before cleaning and balancing and following cleaning and restoration.

4. Section 233300.00 "Air Duct Accessories" for restoration of opened ducts and plenums
with access doors.

1.3 DEFINITIONS

A.  ACAC: American Council for Accredited Certification.

B.  AIHA-LAP: American Industrial Hygiene Association Lab Accreditation Program
C.  ASCS: Air systems cleaning specialist.

D.  CESB: Council of Engineering and Scientific Specialty Boards.

E. CMI: Certified Microbial Investigator.

F. CMC: Certified Microbial Consultant.

G. CMR: Certified Microbial Remediator.

H. CMRS: Certified Microbial Remediation Supervisor.

L. EMLAP: Environmental Microbiology Laboratory Accreditation Program.

J. IEP: Indoor Environmental Professional.

K.  IICRC: Institute of Inspection, Cleaning, and Restoration Certification.
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L. NADCA: National Air Duct Cleaners Association.

1.4 ACTION SUBMITTALS
A. Product Data:

1. Cleaning agents
2. Antimicrobial surface treatments ("sealant" for sustainable design submittal purposes).
1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data:
1. For an ASCS.
2. For an IEP.
3. For a CMR and a CMRS.

B.  Field Quality-Control Reports:

1. Project's existing conditions.
2. Evaluations and recommendations, including cleanliness verification.
3. Strategies and procedures plan.

1.6 CLOSEOUT SUBMITTALS

A.  Post-Project report.

1.7 QUALITY ASSURANCE
A.  ASCS Qualifications: A certified member of NADCA.

1. Certification: Employ an ASCS certified by NADCA on a full-time basis.
2. Supervisor Qualifications: Certified as an ASCS by NADCA.

B.  IEP Qualifications: CMI who is certified by ACAC and accredited by CESB.
C.  CMR Qualifications: Certified by ACAC and accredited by CESB.

D.  CMRS Qualifications: Certified by ACAC and accredited by CESB.

E. UL Compliance: Comply with UL 181 and UL 181A for fibrous-glass ducts.
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PART 2 - PRODUCTS

2.1 HVAC CLEANING AGENTS
A.  Description:

1. Formulated for each specific soiled coil condition that needs remedy.
2. Will not corrode or tarnish aluminum, copper, or other metals.

2.2 ANTIMICROBIAL SURFACE TREATMENT

A.  Description: Specific product selected shall be as recommended by the IEP based on the
specific antimicrobial needs of the specific Project conditions.

1. Formulated to kill and inhibit growth of microorganisms.
2. EPA-registered for use in HVAC systems and for the specific application in which it will
be used.

3. Have no residual action after drying, with zero VOC off-gassing.
4, OSHA compliant.
5. Treatment shall dry clear to allow continued visual observation of the treated surface.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Inspect HVAC air-distribution equipment, ducts, plenums, and system components to determine
appropriate methods, tools, and equipment required for performance of the Work.

B.  Perform "Project Evaluation and Recommendation" according to NADCA ACR.

C. Cleaning Plan: Prepare a written plan for air-distribution system cleaning that includes
strategies and step-by-step procedures. At a minimum, include the following:

Supervisor contact information.

Work schedule, including location, times, and impact on occupied areas.
Methods and materials planned for each HVAC component type.
Required support from other trades.

Equipment and material storage requirements.

Exhaust equipment setup locations.

ANl o S e

D.  Existing Conditions Report: Prepare a written report that documents existing conditions of the
systems and equipment. Include documentation of existing conditions, including inspection
results, photo images, laboratory results, and interpretations of the laboratory results by an IEP.

1. Prepare written report listing conditions detrimental to performance of the Work.
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E. Proceed with work only after conditions detrimental to performance of the Work have been
corrected.

F. Use the existing service openings, as required for proper cleaning, at various points of the
HVAC system for physical and mechanical entry and for inspection.

G. Comply with NADCA ACR, "Guidelines for Constructing Service Openings in HVAC
Systems" Section.

H.  Mark the position of manual volume dampers and air-directional mechanical devices inside the
system prior to cleaning.

32 CLEANING

A.  Comply with NADCA ACR, including items identified as "recommended," "advised," and
"suggested."

B.  Perform electrical lockout and tagout according to Owner's standards or authorities having
jurisdiction.

C.  Remove non-adhered substances and deposits from within the HVAC system.

D.  Complete cleaning in accordance with Owner-Contractor agreed-upon scope of work.

E. Systems and Components to Be Cleaned: All air-moving and -distribution equipment.

F. Collect debris removed during cleaning. Ensure that debris is not dispersed outside the HVAC
system during the cleaning process.

G.  Particulate Collection:

1. For particulate collection equipment, include adequate filtration to contain debris
removed. Locate equipment downwind and away from all air intakes and other points of
entry into the building.

2. HEPA filtration with 99.97 percent collection efficiency for particles sized 0.3
micrometer or larger shall be used where the particulate collection equipment is
exhausting inside the building,

H.  Control odors and mist vapors during the cleaning and restoration process.

L Mark the position of manual volume dampers and air-directional mechanical devices inside the
system prior to cleaning. Restore them to their marked position on completion of cleaning.

J. System components shall be cleaned so that all HVAC system components are visibly clean. On
completion, all components must be returned to those settings recorded just prior to cleaning
operations.

K. Clean all air-distribution devices, registers, grilles, and diffusers.

L. Clean non-adhered substance deposits according to NADCA ACR and the following:
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1. Clean air-handling units, airstream surfaces, components, condensate collectors, and
drains.
2. Ensure that a suitable operative drainage system is in place prior to beginning wash-down
procedures.
3. Clean evaporator coils, reheat coils, and other airstream components.

M.  Air-Distribution Systems:

1.
2.

Create service openings in the HVAC system as necessary to accommodate cleaning.
Mechanically clean air-distribution systems specified to remove all visible contaminants,
so that the systems are capable of passing the HVAC System Cleanliness Tests (see
NADCA ACR).

N.  Debris removed from the HVAC system shall be disposed of according to applicable Federal,
state, and local requirements.

0.  Mechanical Cleaning Methodology:

1.

Source-Removal Cleaning Methods: The HVAC system shall be cleaned using source-
removal mechanical cleaning methods designed to extract contaminants from within the
HVAC system and to safely remove these contaminants from the facility. No cleaning
method, or combination of methods, shall be used that could potentially damage
components of the HVAC system or negatively alter the integrity of the system.

a. Use continuously operating vacuum-collection devices to keep each section being
cleaned under negative pressure.
b. Cleaning methods that require mechanical agitation devices to dislodge debris that

is adhered to interior surfaces of HVAC system components shall be equipped to
safely remove these devices. Cleaning methods shall not damage the integrity of
HVAC system components or damage porous surface materials, such as duct and
plenum liners.

Cleaning Mineral-Fiber Insulation Components:

a. Fibrous-glass thermal or acoustical insulation elements present in equipment or
ductwork shall be thoroughly cleaned with HEPA vacuuming equipment while the
HVAC system is under constant negative pressure and shall not be permitted to get
wet according to NADCA ACR.

b. Cleaning methods used shall not cause damage to fibrous-glass components and
will render the system capable of passing the HVAC System Cleanliness Tests (see
NADCA ACR).

c. Fibrous materials that become wet shall be discarded and replaced.

P. Coil Cleaning:

L.

See NADCA ACR, "Coil Surface Cleaning" Section. Type 1, or Type 1 and Type 2,
cleaning methods shall be used to render the coil visibly clean and capable of passing coil
cleaning verification.

Coil drain pans shall be subject to NADCA ACR, "Non-Porous Surfaces Cleaning
Verification." Ensure that condensate drain pans are operational.
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33

3. Electric-resistance coils shall be de-energized, locked out, and tagged before cleaning.

4. Cleaning methods shall not cause any appreciable damage to, cause displacement of,
inhibit heat transfer, or cause erosion of the coil surface or fins, and shall comply with
coil manufacturer's written recommendations.

5. Rinse thoroughly with clean water to remove any latent residues.

Application of Antimicrobial Treatment:

1. Apply antimicrobial agents and coatings if active fungal growth is determined by the IEP
to be at Condition 2 or Condition 3 status according to IICRC S520, as analyzed by a
laboratory accredited by AIHA-LAP with an EMLAP certificate, and with results
interpreted by an IEP. Apply antimicrobial agents and coatings according to
manufacturer's written recommendations and EPA registration listing after the removal of
surface deposits and debris.

2. Apply antimicrobial treatments and coatings after the system is rendered clean.

Apply antimicrobial agents and coatings directly onto surfaces of interior ductwork.

4. Microbial remediation shall be performed by a qualified CMR and CMRS.

W

CLEANLINESS VERIFICATION

Verify cleanliness according to NADCA ACR, "Verification of HVAC System Cleanliness"
Section.

Verify HVAC system cleanliness after mechanical cleaning and before applying any treatment
or introducing any treatment-related substance to the HVAC system, including biocidal agents
and coatings.

Surface-Cleaning Verification: Perform visual inspection for cleanliness. If no contaminants are
evident through visual inspection, the HVAC system shall be considered clean. If visible
contaminants are evident through visual inspection, those portions of the system where
contaminants are visible shall be re-cleaned and subjected to re-inspection for cleanliness.

Verification of Coil Cleaning:

Verification of Coil Cleaning: Coil will be considered clean if the coil is free of foreign matter
and chemical residue, based on a thorough visual inspection.

Prepare a written cleanliness verification report. At a minimum, include the following:

1. Written documentation of the success of the cleaning.

2. Site inspection reports, initialed by supervisor, including notation on areas of inspection,
as verified through visual inspection.

3. Surface comparison test results if required.

4. Gravimetric analysis (nonporous surfaces only).

v

System areas found to be damaged.
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34 RESTORATION
A. Restore and repair HVAC air-distribution equipment, ducts, plenums, and components
according to NADCA ACR, "Restoration and Repair of Mechanical Systems" Section.
B.  Restore service openings capable of future reopening. Comply with requirements in
Section 233113 Metal Ducts.
C.  Replace damaged insulation according to Section 230713 "Duct Insulation."”
D.  Ensure that closures do not hinder or alter airflow.
E. New closure materials, including insulation, shall match opened materials and shall have
removable closure panels fitted with gaskets and fasteners.
F. Restore manual volume dampers and air-directional mechanical devices inside the system to
their marked position on completion of cleaning.
G.  Measure air flows through air-distribution system.
H.  Measure static-pressure differential across each coil.
3.5 PROJECT CLOSEOUT
A.  Post-Project Report:
1. Post-cleaning laboratory results if any.
2. Post-cleaning photo images.
3. Post-cleaning verification summary.
B.  Drawings:
1. Deviations of existing system from Owner's record drawings.
2. Location of service openings.

END OF SECTION 230130.52
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

A.

RELATED DOCUMENTS

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

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on alternating-current
power systems up to 600 V and installed at equipment manufacturer's factory or shipped
separately by equipment manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

el s

PART 2 - PRODUCTS

2.1

2.2

A.

A.

B.

GENERAL MOTOR REQUIREMENTS

Comply with NEMA MG 1 unless otherwise indicated.

MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above
sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads
at designated speeds, at installed altitude and environment, with indicated operating sequence,
and without exceeding nameplate ratings or considering service factor.
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23 POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Premium efficient, as defined in NEMA MG 1.

Service Factor: 1.15.

c o = »

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

E. Multispeed Motors: Separate winding for each speed.

F. Rotor: Random-wound, squirrel cage.

G.  Bearings: Regreasable, shiclded, antifriction ball bearings suitable for radial and thrust loading.
H.  Temperature Rise: Match insulation rating.

L Insulation: Class F.

J. Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic.

K.  Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

24 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS

A.  Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,
suited to control method.

B.  Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time rise pulses produced by
pulse-width-modulated inverters.

2. Premium-Efficient Motors: Class B temperature rise; Class F insulation.

Inverter-Duty Motors: Class F temperature rise; Class H insulation.

4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.

W

C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.
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2.5 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and
requirements of specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.
4. Capacitor start, capacitor run.

B.  Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C.  Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and
thrust loading.

D.  Motors 1/20 HP and Smaller: Shaded-pole type.
E. Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor

insulation. Thermal-protection device shall automatically reset when motor temperature returns
to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 230513
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SECTION 230516 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Packed expansion joints.
2. Grooved-joint expansion joints.
3. Alignment guides and anchors.

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.

B.  Delegated-Design Submittal: For each anchor and alignment guide, including analysis data,
signed and sealed by the qualified professional engineer responsible for their preparation.

1. Design Calculations: Calculate requirements for thermal expansion of piping systems and
for selecting and designing expansion joints, loops, and swing connections.
2. Anchor Details: Detail fabrication of each anchor indicated. Show dimensions and

methods of assembly and attachment to building structure.

3. Alignment Guide Details: Detail field assembly and attachment to building structure.

4, Schedule: Indicate type, manufacturer's number, size, material, pressure rating, end
connections, and location for each expansion joint.

1.4 INFORMATIONAL SUBMITTALS

A.  Welding certificates.

1.5 CLOSEOUT SUBMITTALS

A.  Maintenance Data: For expansion joints to include in maintenance manuals.
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1.6 QUALITY ASSURANCE

A.  Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,

B.

"Structural Welding Code - Steel."

Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators according
to ASME Boiler and Pressure Vessel Code.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

B.

PERFORMANCE REQUIREMENTS

Compeatibility: Products shall be suitable for piping service fluids, materials, working pressures,
and temperatures.

Capability: Products to absorb 200 percent of maximum axial movement between anchors.

PACKED EXPANSION JOINTS

Flexible, Ball-Joint Packed Expansion Joints:

1. Standards: ASME Boiler and Pressure Vessel Code: SectionIl, "Materials";
ASME B31.9, "Building Services Piping," for materials and design of pressure-
containing parts and bolting.

Material: Carbon-steel assembly with asbestos-free composition packing.

Design: Provide 360-degree rotation and angular deflection.

Minimum Pressure Rating: 250 psig at 400 deg F.

Angular Deflection for NPS 6 and Smaller: 30 degree minimum.

Angular Deflection for NPS 8 and Larger: 15 degree minimum.

Seal Type: Two carbon steel and graphite seals suitable for continuous operation at
temperature up to 650 deg F.

Internal Ball: Plated with minimum 1-mil chrome cover.

9. Ball Socket: One- or two-piece design with integral socket/retainer.

Nownkwd

*x

a. Stuffing Box: Incorporates containment seals and compression seals for
containment of injectable packing.

b. Packing Cylinders: Provides packing under full line pressure with check valves to
prevent blowback.

10.  End Connections for NPS 2 and Smaller: Threaded.
11.  End Connections for NPS 2-1/2 and Larger: Flanged.

Slip-Joint Packed Expansion Joints:

1. Standard: ASTM F1007.
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2. Material: Carbon steel with asbestos-free PTFE packing.

3. Design: With internal guide and injection ports for repacking under full system pressure.
Housing shall be furnished with drain ports and lifting ring. Include drip connection if
used for steam piping.

4. Configuration: Single joint, Single joint with base and double joint with base class(es),

unless otherwise indicated.

Slip Tube for sizes NPS 1-1/2 through NPS 16: Schedule 80.

Slip Tube for sizes NPS 18 through NPS 24: Schedule 60.

Sliding Surface: 2 mil thick chrome finish.

End Connections: Flanged or welded ends to match piping system.

PN

23 PACKLESS EXPANSION JOINTS

A.  Metal, Compensator Packless Expansion Joints:

—

Minimum Pressure Rating: 150 psig, unless otherwise indicated.

2. Description: Totally enclosed, externally pressurized, multi-ply bellows isolated from
fluid flow by an internal pipe sleeve and external housing.

Joint Axial Movement: 2 inches of compression and 1/2 inch of extension.

4. Configuration for Copper Tubing: Multi-ply, phosphor-bronze bellows with copper pipe
ends.

W

a. End Connections for Copper Tubing NPS 2 and Smaller: Solder joint or threaded.
b. End Connections for Copper Tubing NPS 2-1/2 to NPS 4: Threaded.

5. Configuration for Steel Piping: Multi-ply, stainless-steel bellows; steel-pipe end
connections; and carbon-steel shroud.

a. End Connections for Steel Pipe NPS 2 and Smaller: Threaded.
b. End Connections for Steel Pipe NPS 2-1/2 to NPS 4: Flanged, Threaded or

Welded.
B.  Rubber Union Connector Expansion Joints:
1. Material: Twin reinforced-rubber spheres with external restraining cables.
2. Minimum Pressure Rating: 150 psig at 170 deg F, unless otherwise indicated.

3. End Connections for NPS 2 and Smaller: Threaded.

C.  Flexible-Hose Packless Expansion Joints:

1. Description: Manufactured assembly with inlet and outlet elbow fittings and two flexible-
metal-hose legs joined by long-radius, 180-degree return bend or center section of
flexible hose.

2. Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths.

3. Expansion Joints for Copper Tubing NPS 2 and Smaller: Copper-alloy fittings with
solder-joint end connections.
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a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 340
psig at 450 deg F ratings.

b. Bronze hoses and double-braid bronze sheaths with 700 psig at 70 deg F and 500
psig at 450 deg F ratings.

4. Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4: Copper-alloy fittings with
threaded end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70
deg F and 225 psig at 450 deg F ratings.

b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 420 psig at 70
deg F and 315 psig at 450 deg F ratings.

5. Expansion Joints for Steel Piping NPS 2 and Smaller: Carbon-steel fittings with threaded
end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70
deg F and 325 psig at 600 deg F ratings.

b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 700 psig at 70
deg F and 515 psig at 600 deg F ratings.

6. Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6 (DN 65 to DN 150): Carbon-steel
fittings with flanged or welded end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig at 70
deg F and 145 psig at 600 deg F ratings.

b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 275 psig at 70
deg F and 200 psig at 600 deg F ratings.

7. Expansion Joints for Steel Piping NPS 8 to NPS 12: Carbon-steel fittings with flanged or
welded end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 125 psig at 70
deg F and 90 psig at 600 deg F ratings.

b. Stainless-steel hoses and double-braid, stainless-steel sheaths with 165 psig at 70
deg F and 120 psig at 600 deg F ratings.

8. Expansion Joints for Steel Piping NPS 14 and Larger: Carbon-steel fittings with flanged
or welded end connections.

a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 165 psig at 70
deg F and 120 psig at 600 deg F ratings.

D.  Metal-Bellows Packless Expansion Joints:
1. Standards: ASTM F1120 and EJMA's "Standards of the Expansion Joint Manufacturers
Association, Inc."

2. Type: Circular, corrugated bellows with external tie rods.
3. Minimum Pressure Rating: 150 psig, unless otherwise indicated.
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4. Configuration: Single joint, Single joint with base and double joint with base class(es),

S.

unless otherwise indicated.
Expansion Joints for Copper Tubing: Single- or multi-ply phosphor-bronze bellows,
copper pipe ends, and brass shrouds.

a. End Connections for Copper Tubing NPS 2 and Smaller: Solder joint or threaded.
b. End Connections for Copper Tubing NPS 2-1/2 to NPS 4: Solder joint or threaded.
c. End Connections for Copper Tubing NPS 5 and Larger: Flanged.

Expansion Joints for Steel Piping: Single- or multi-ply stainless-steel bellows, steel pipe
ends, and carbon-steel shroud.

a. End Connections for Steel Pipe NPS 2 and Smaller: Threaded.
b. End Connections for Steel Pipe NPS 2-1/2 and Larger: Flanged or Welded.

E. Externally Pressurized Metal-Bellows Packless Expansion Joints:

—

4.

Minimum Pressure Rating: 150 psig, unless otherwise indicated.
Description:

a. Totally enclosed, externally pressurized, multi-ply, stainless-steel bellows isolated
from fluid flow by an internal pipe sleeve.

b. Carbon-steel housing.

c. Drain plugs and lifting lug for the NPS 3 and larger.

Permanent Locking Bolts: Set locking bolts to maintain joint lengths during installation.
Temporary welding tabs that are removed after installation in lieu of locking bolts are not
acceptable.

End Connection Configuration: Flanged; one raised, fixed and one floating flange.

F. Rubber Packless Expansion Joints:

ARl el N

Standards: ASTM F1123 and FSA's "Technical Handbook: Non-Metallic Expansion
Joints and Flexible Pipe Connectors."

Material: Fabric-reinforced rubber complying with FSA-PSJ-703.

Arch Type: Single or multiple arches with external control rods.

Spherical Type: Single or multiple spheres with external control rods.

Minimum Pressure Rating for NPS 1-1/2 to NPS 12: 225 psig at 170 deg F.

Material for Fluids Containing Acids, Alkalis, or Chemicals: Butyl rubber,
Chlorosulfonyl-polyethylene rubber or Ethylene-propylene-diene terpolymer rubber.
Material for Fluids Containing Gas, Hydrocarbons, or Oil: Buna-N or Chlorosulfonated
polyethylene synthetic rubber.

Material for Water: Butyl rubber, Buna-N, Chlorosulfonated polyethylene synthetic
rubber, Chlorosulfonyl-polyethylene rubber, Ethylene-propylene-diene terpolymer rubber
or Natural rubber.

End Connections: Full-faced, integral steel flanges with steel retaining rings.
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2.4 GROOVED-JOINT EXPANSION JOINTS

2.5

Description: Factory-assembled expansion joint made of several grooved-end pipe nipples,
couplings, and grooved joints.

Standard: AWWA C606, for grooved joints.

Nipples: Galvanized, ASTM A53/A53M, Schedule 40, Type E or S, steel pipe with grooved
ends.

Couplings: flexible type for steel-pipe dimensions. Include ferrous housing sections, Buna-N
gasket suitable for diluted acid, alkaline fluids, and cold and hot water or ethylene-propylene-
diene terpolymer rubber gasket suitable for cold and hot water, and bolts and nuts.

ALIGNMENT GUIDES AND ANCHORS

Alignment Guides:

1. Description: Steel, factory-fabricated alignment guide, with bolted two-section outer
cylinder and base for attaching to structure; with two-section guiding slider for bolting to

pipe.
Anchor Materials:

Steel Shapes and Plates: ASTM A36/A36M.

Bolts and Nuts: ASME B18.10 or ASTM A183, steel hex head.

Washers: ASTM F844, steel, plain, flat washers.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in
hardened portland cement concrete, with tension and shear capacities appropriate for
application.

b

a. Stud: Threaded, zinc-coated carbon steel.
b. Expansion Plug: Zinc-coated steel.
c. Washer and Nut: Zinc-coated steel.

5. Chemical Fasteners: Insert-type stud, bonding-system anchor for use with hardened
portland cement concrete, with tension and shear capacities appropriate for application.

a. Bonding Material: ASTM C881/C881M, Type IV, Grade 3, two-component epoxy
resin suitable for surface temperature of hardened concrete where fastener is to be

installed.

b. Stud: ASTM A307, zinc-coated carbon steel with continuous thread on stud, unless
otherwise indicated.

c. Washer and Nut: Zinc-coated steel.
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PART 3 - EXECUTION

3.1

A.

32

3.3

INSTALLATION OF EXPANSION JOINTS
Install expansion joints of sizes matching sizes of piping in which they are installed.
Install packed-type expansion joints with packing suitable for fluid service.

Install metal-bellows expansion joints according to EJMA's "Standards of the Expansion Joint
Manufacturers Association, Inc."

Install rubber packless expansion joints according to FSA-PSJ-703.

Install grooved-joint expansion joints to grooved-end steel piping.

INSTALLATION OF PIPE LOOPS AND SWING CONNECTIONS

Install pipe loops cold-sprung in tension or compression as required to partly absorb tension or
compression produced during anticipated change in temperature.

Connect risers and branch connections to mains with at least five pipe fittings, including tee in
main.

Connect risers and branch connections to terminal units with at least four pipe fittings, including
tee in riser.

Connect mains and branch connections to terminal units with at least four pipe fittings,
including tee in main.

INSTALLATION OF ALIGNMENT GUIDES AND ANCHORS

Install alignment guides to guide expansion and to avoid end-loading and torsional stress.

Install guide(s) on each side of pipe expansion fittings and loops. Install guides nearest to
expansion joint not more than four pipe diameters from expansion joint.

Attach guides to pipe, and secure guides to building structure.

Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9
and to prevent transfer of loading and stresses to connected equipment.

Anchor Attachments:

1. Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and
ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing
Qualifications."

2. Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use MSS SP-69,
Type 24; U bolts bolted to anchor.
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F. Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with

ASME B31.9 and AWS D1.1/D1.1M.
1. Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Members: Attach by fasteners. Follow

fastener manufacturer's written instructions.

G.  Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

END OF SECTION 230516
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

1.4

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Sleeves.
Stack-sleeve fittings.
Sleeve-seal systems.
Sleeve-seal fittings.
Grout.

Silicone sealants.

AN e

Related Requirements:

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

PART 2 - PRODUCTS

2.1

A.

B.

SLEEVES

Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop collar.

Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, anti-corrosion coated or
zinc coated, with plain ends and integral welded waterstop collar.
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C. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.
D.  PVC Pipe Sleeves: ASTM D1785, Schedule 40.
E. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
F. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.
2.2 STACK-SLEEVE FITTINGS
A.  Description: Manufactured, Dura-coated, Duco-coated or galvanized cast-iron sleeve with
integral cast flashing flange for use in waterproof floors and roofs. Include clamping ring, bolts,
and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with setscrews.
2.3 SLEEVE-SEAL SYSTEMS
A.  Description:
1. Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.
2. Designed to form a hydrostatic seal of 20-psig.
3. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size.
4. Pressure Plates: Carbon steel.
5. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, ASTM B633
of length required to secure pressure plates to sealing elements.
2.4 SLEEVE-SEAL FITTINGS
A.  Description:
1. Manufactured plastic, sleeve-type, waterstop assembly, made for imbedding in concrete
slab or wall.
2. Plastic or rubber waterstop collar with center opening to match piping OD.
2.5 GROUT
A.  Description: Nonshrink, recommended for interior and exterior sealing openings in nonfire-
rated walls or floors.
B.  Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,

hydraulic-cement grout.
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C.  Design Mix: 5000-psi, 28-day compressive strength.
D.  Packaging: Premixed and factory packaged.
2.6 SILICONE SEALANTS
A.  Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant, ASTM C920, Type S,
Grade NS, Class 25, use NT.
B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant;
ASTM (920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling)
formulation is for opening in floors and other horizontal surfaces that are not fire rated.
C.  Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and

cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

SLEEVE INSTALLATION
Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls
are constructed.

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP
sleeves.

2. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or

other wet areas 2 inches above finished floor level.

3. Using grout or silicone sealant, seal space outside of sleeves in slabs and walls without
sleeve-seal system.

Install sleeves for pipes passing through interior partitions.
L. Cut sleeves to length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
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3. Seal annular space between sleeve and piping or piping insulation; use sealants

32

3.3

34

appropriate for size, depth, and location of joint.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with
requirements for firestopping and fill materials specified in Section 078413 "Penetration
Firestopping."

STACK-SLEEVE-FITTING INSTALLATION

Install stack-sleeve fittings in new slabs as slabs are constructed.

1. Install fittings that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
2. Secure flashing between clamping flanges for pipes penetrating floors with membrane

waterproofing. Comply with requirements for flashing specified in Section 076200
"Sheet Metal Flashing and Trim."

3. Install section of cast-iron soil pipe to extend sleeve to 3 inches above finished floor
level.

4, Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if
ring is specified.

5. Using waterproof silicone sealant, seal space between top hub of stack-sleeve fitting and
pipe.

Fire-Resistance-Rated, Horizontal Assembly, and Smoke Barrier Penetrations: Maintain
indicated fire or smoke rating of floors at pipe penetrations. Seal pipe penetrations with fire- and
smoke-stop materials. Comply with requirements for firestopping specified in Section 078413
"Penetration Firestopping."

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal-system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a
watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION
Install sleeve-seal fittings as new walls and slabs are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.
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C.  Secure nailing flanges to concrete forms.
D.  Using grout or silicone sealant, seal space around outside of sleeve-seal fittings.
3.5 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:
Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair
leaks and retest until no leaks exist.
B.  Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.
3.6 SLEEVE AND SLEEVE-SEAL SCHEDULE
A.  Use sleeves and sleeve seals for the following piping-penetration applications:

Exterior Concrete Walls Above Grade:

Piping Smaller Than NPS 6: Cast-iron sleeves, Steel pipe sleeves or Sleeve-seal
fittings.
Piping NPS 6 and Larger: Cast-iron pipe sleeves, Steel pipe sleeves or Sleeve-seal
fittings.

Exterior Concrete Walls Below Grade:

Piping Smaller Than NPS 6: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings.

1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.

Piping NPS 6 and Larger: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings.

1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.

Concrete Slabs-on-Grade:

Piping Smaller Than NPS 6: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings.

1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.

Piping NPS 6 and Larger: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings.

SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 230517 -5



Greater Hartford Transit District
Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023

1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.

4. Concrete Slabs Above Grade:
a. Piping Smaller Than NPS 6: Steel pipe sleeves, PVC-pipe sleeves, Stack-sleeve
fittings, Sleeve-seal fittings, Molded-PE or -PP sleeves or Molded-PVC sleeves.
b. Piping NPS 6 and Larger: Steel pipe sleeves, PVC-pipe sleeves or Stack-sleeve
fittings.
5. Interior Partitions:
a. Piping Smaller Than NPS 6: Steel pipe sleeves.
b. Piping NPS 6 and Larger: Galvanized-steel sheet sleeves.

END OF SECTION 230517
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SECTION 230518 - ESCUTCHEONS FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

1.4

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Escutcheons.
2. Floor plates.

DEFINITIONS

Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise
indicated to be removed, removed and salvaged, or removed and reinstalled.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A.

ESCUTCHEONS

One-Piece, Steel Type: With polished, chrome-plated or polished brass finish and setscrew
fastener.

One-Piece, Stainless-Steel Type: With polished stainless-steel finish.

One-Piece, Cast-Brass Type: With polished, chrome-plated or polished brass finish and
setscrew fastener.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel or brass with polished, chrome-
plated finish and spring-clip fasteners.

One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.
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F. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-
rivet hinge; and spring-clip fasteners.

2.2 FLOOR PLATES

A.  Split Floor Plates: Steel with concealed hinge.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B.  Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.

1. Escutcheons for New Piping and Relocated Existing Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern.

b. Chrome-Plated Piping: One-piece steel, cast brass or split-plate steel with polished,
chrome-plated finish.

c. Insulated Piping: One-piece steel with polished, chrome-plated or polished brass
finish.

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece steel
with polished, chrome-plated or polished brass finish.

e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece steel with
polished, chrome-plated, or polished brass finish.

f. Bare Piping in Unfinished Service Spaces: One-piece steel with polished, chrome-
plated finish.

g. Bare Piping in Equipment Rooms: One-piece steel with polished, chrome-plated
finish.

2. Escutcheons for Existing Piping to Remain:

a. Chrome-Plated Piping: Split-plate, stamped steel with concealed or exposed-rivet
hinge with polished, chrome-plated finish.

b. Insulated Piping: Split-plate, stamped steel with concealed or exposed-rivet hinge
with polished, chrome-plated finish.

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate,
stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated
finish.

d. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped steel
with concealed or exposed-rivet hinge with polished, chrome-plated finish.

e. Bare Piping in Unfinished Service Spaces: Split-plate, stamped steel with
concealed or exposed-rivet hinge with polished, chrome-plated finish.

f. Bare Piping in Equipment Rooms: Split-plate, stamped steel with concealed or

exposed-rivet hinge with polished, chrome-plated finish.
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C.  Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping and Relocated Existing Piping: Split floor plate.
2. Existing Piping to Remain: Split floor plate.

3.2 FIELD QUALITY CONTROL

A.  Using new materials, replace broken and damaged escutcheons and floor plates.

END OF SECTION 230518
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SECTION 230519 - METERS AND GAUGES FOR HVAC PIPING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Bimetallic-actuated thermometers.
Filled-system thermometers.
Liquid-in-glass thermometers.
Light-activated thermometers.
Duct-thermometer mounting brackets.
Thermowells.

Dial-type pressure gages.

Gage attachments.

. Test plugs.

10.  Test-plug kits.

11.  Sight flow indicators.

12.  Flowmeters.

13.  Thermal-energy meters.

000N L AW

B.  Related Requirements:

1. Section 232216 "Steam and Condensate Piping Specialties" for steam and condensate
meters.

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings:

1. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A.  Product Certificates: For each type of meter and gage.
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1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For meters and gages to include in operation and maintenance

manuals.

PART 2 - PRODUCTS

2.1

A.
B.
C
D

TQ

L

J.

K.

2.2

A.

BIMETALLIC-ACTUATED THERMOMETERS

Standard: ASME B40.200.

Case: Liquid-filled sealed type(s); stainless steel with 3-inch nominal diameter.

Dial: Nonreflective aluminum with permanently etched scale markings and scales in deg F.

Connector Type(s): Union joint, adjustable angle, rigid, back or rigid, bottom, with unified-inch
screw threads.

Connector Size: 1/2 inch, with ASME B1.1 screw threads.
Stem: 0.25 or 0.375 inch in diameter; stainless steel.
Window: Plain glass or plastic.

Ring: Stainless steel.

Element: Bimetal coil.

Pointer: Dark-colored metal.

Accuracy: Plus or minus 1.5 percent of scale range.

FILLED-SYSTEM THERMOMETERS

Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers:

Standard: ASME B40.200.

Case: Sealed type, cast aluminum or drawn steel; 4-1/2-inch nominal diameter.

Element: Bourdon tube or other type of pressure element.

Movement: Mechanical, dampening type, with link to pressure element and connection to
pointer.

5. Dial: Nonreflective aluminum with permanently etched scale markings graduated in
degF .

Pointer: Dark-colored metal.

Window: Glass or plastic.

8. Ring: Metal.

el s

N

METERS AND GAUGES FOR HVAC PIPING 230519 -2



Greater Hartford Transit District
Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023

9. Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in
horizontal plane, with locking device, rigid, back and rigid, bottom; with ASME B1.1
screw threads.

10.  Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and
of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

11.  Accuracy: Plus or minus 1 percent of scale range.

B. Direct-Mounted, Plastic-Case, Vapor-Actuated Thermometers:

Standard: ASME B40.200.

Case: Sealed type, plastic; 4-1/2-inch nominal diameter.

Element: Bourdon tube or other type of pressure element.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in
deg F.

Pointer: Dark-colored metal.

Window: Glass or plastic.

Ring: Metal or plastic.

Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in
horizontal plane, with locking device, rigid, back and rigid, bottom; with ASME B1.1
screw threads.

10.  Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and
of length to suit installation.

SNk W=

Lo

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

11.  Accuracy: Plus or minus 1 percent of scale range.

C. Remote-Mounted, Metal-Case, Vapor-Actuated Thermometers:

—

Standard: ASME B40.200.
2. Case: Scaled type, cast aluminum or drawn steel; 4-1/2-inch nominal diameter with
flange and holes for panel mounting.

3. Element: Bourdon tube or other type of pressure element.

4, Movement: Mechanical, with link to pressure element and connection to pointer.

5. Dial: Nonreflective aluminum with permanently etched scale markings graduated in
deg F.

6. Pointer: Dark-colored metal.

7. Window: Glass or plastic.

8. Ring: Metal Stainless steel.

9. Connector Type(s): Union joint, back or bottom; with ASME B1.1 screw threads.

10.  Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and

of length to suit installation.
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1.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

Accuracy: Plus or minus 1 percent of scale range.

Remote-Mounted, Plastic-Case, Vapor-Actuated Thermometers:

—

nhkw

Lo

11.

Standard: ASME B40.200.

Case: Sealed type, plastic; 4-1/2-inch nominal diameter with back or front flange and
holes for panel mounting.

Element: Bourdon tube or other type of pressure element.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in
deg F.

Pointer: Dark-colored metal.

Window: Glass or plastic.

Ring: Metal or plastic.

Connector Type(s): Union joint, threaded, back or bottom; with ASME B1.1 screw
threads.

Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and
of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

LIQUID-IN-GLASS THERMOMETERS

Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:

kW=

.

*x

Standard: ASME B40.200.

Case: Cast aluminum; 6-inch nominal size.

Case Form: Back angle or Straight unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F.

Window: Glass or plastic.

Stem: Aluminum or brass and of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

Connector: 3/4 inch, with ASME B1.1 screw threads.
Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

METERS AND GAUGES FOR HVAC PIPING 230519 -4



Greater Hartford Transit District
Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023

B.  Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers:

A

N

*x

Standard: ASME B40.200.

Case: Plastic; 6-inch nominal size.

Case Form: Back angle or Straight unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

Tube Background: Nonreflective with permanently etched scale markings graduated in
deg F.

Window: Glass or plastic.

Stem: Aluminum or brass and of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

Connector: 3/4 inch, with ASME B1.1 screw threads.
Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

C.  Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:

MRS

~o

Standard: ASME B40.200.

Case: Cast aluminum; 7-inch nominal size unless otherwise indicated.

Case Form: Adjustable angle, Back angle or Straight unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F.

Window: Glass or plastic.

Stem: Aluminum and of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

Connector: 1-1/4 inches, with ASME B1.1 screw threads.
Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

D.  Plastic-Case, Industrial-Style, Liquid-in-Glass Thermometers:

A

o

Standard: ASME B40.200.

Case: Plastic; 7-inch nominal size unless otherwise indicated.

Case Form: Adjustable angle, Back angle or Straight unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F.

Window: Glass or plastic.

Stem: Aluminum, brass, or stainless steel and of length to suit installation.
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a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.

*

Connector: 1-1/4 inches, with ASME B1.1 screw threads.
9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

24 DUCT-THERMOMETER MOUNTING BRACKETS

A.  Description: Flanged bracket with screw holes, for attachment to air duct and made to hold
thermometer stem.

2.5 THERMOWELLS
A. Thermowells:

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion in piping tee fitting.
Material for Use with Copper Tubing: CNR or CUNI.

Material for Use with Steel Piping: CRES or CSA.

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, ASME B1.20.1 pipe threads.

Internal Threads: 1/2, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

Insertion Length: Length required to match thermometer bulb or stem.

Lagging Extension: Include on thermowells for insulated piping and tubing.
Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

el i A e

— O

B.  Heat-Transfer Medium: Mixture of graphite and glycerin.

2.6 DIAL-TYPE PRESSURE GAGES

A.  Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

—

Standard: ASME B40.100.
2. Case: Liquid-filled, Sealed, Open-front, pressure relief or Solid-front, pressure relief
type(s); cast aluminum or drawn steel; 4-1/2-inch nominal diameter.

3. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

4, Pressure Connection: Brass, with NPS 1/2, ASME B1.20.1 pipe threads and bottom-
outlet type unless back-outlet type is indicated.

5. Movement: Mechanical, with link to pressure element and connection to pointer.

6. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.

7. Pointer: Dark-colored metal.

8. Window: Glass or plastic.

9. Ring: Metal.
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10.  Accuracy: Grade B, plus or minus 2 percent of middle half of scale range.

B.  Direct-Mounted, Plastic-Case, Dial-Type Pressure Gages:

el

Lo

Standard: ASME B40.100.

Case: Sealed type; plastic; 4-1/2-inch nominal diameter.

Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/2, ASME B1.20.1 pipe threads and bottom-
outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Glass or plastic.

Accuracy: Grade B, plus or minus 2 percent of middle half of scale range.

C.  Remote-Mounted, Metal-Case, Dial-Type Pressure Gages:

—

B w

5
6.
7.
8
9.
10.

Standard: ASME B40.100.

Case: Liquid-filled Sealed type; cast aluminum or drawn steel; 4-1/2-inch nominal
diameter with back or front flange and holes for panel mounting.

Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/2, ASME B1.20.1 pipe threads and bottom-
outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Glass or plastic.

Ring: Metal or Stainless steel.

Accuracy: Grade B, plus or minus 2 percent of middle half of scale range.

D.  Remote-Mounted, Plastic-Case, Dial-Type Pressure Gages:

—

W

Lo

Standard: ASME B40.100.

Case: Sealed type; plastic; 4-1/2-inch nominal diameter with flange and holes for panel
mounting.

Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/2, ASME B1.20.1 pipe threads and bottom-
outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Glass or plastic.

Accuracy: Grade B, plus or minus 2 percent of middle half of scale range.
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2.7 GAGE ATTACHMENTS
A.  Snubbers: ASME B40.100, brass; with NPS 1/2, ASME B1.20.1 pipe threads and piston or
porous-metal-type surge-dampening device. Include extension for use on insulated piping.
B.  Siphons: Loop-shaped section of brass, stainless-steel or steel pipe with NPS 1/2 pipe threads.
C.  Valves: Brass ball or Brass or stainless-steel needle, with NPS 1/2, ASME B1.20.1 pipe threads.
2.8 TEST PLUGS
A.  Description: Test-station fitting made for insertion in piping tee fitting.
B.  Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended
stem on units to be installed in insulated piping.
C.  Thread Size: NPS 1/2, ASME B1.20.1 pipe thread.
D.  Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.
E.  Core Inserts: Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.
2.9 TEST-PLUG KITS
A.  Furnish one test-plug kit(s) containing two thermometer(s), one pressure gage and adapter, and
carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of
diameter to fit test plugs and of length to project into piping.
B.  Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch diameter dial and
tapered-end sensing element. Dial range shall be at least 25 to 125 deg F.
C.  High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch diameter dial and
tapered-end sensing element. Dial range shall be at least 0 to 220 deg F.
D.  Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch diameter dial and probe.
Dial range shall be at least 0 to 200 psig.
E. Carrying Case: Metal or plastic, with formed instrument padding.
2.10 SIGHT FLOW INDICATORS
A.  Description: Piping inline-installation device for visual verification of flow.
B.  Construction: Bronze or stainless-steel body, with sight glass and ball, flapper, or paddle wheel
indicator, and threaded or flanged ends.
C.  Minimum Pressure Rating: 125 psig or as required.
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D.  Minimum Temperature Rating: 200 deg F.
E. End Connections for NPS 2 and Smaller: Threaded.
F. End Connections for NPS 2-1/2 and Larger: Flanged.
2.11 FLOWMETERS
A.  Orifice Flowmeters:

1. Description: Flowmeter with sensor, hoses or tubing, fittings, valves, indicator, and
conversion chart.

2. Flow Range: Sensor and indicator shall cover operating range of equipment or system
served.

3. Sensor: Wafer-orifice-type, calibrated, flow-measuring element; for installation between
pipe flanges.

a. Design: Differential-pressure-type measurement for gas, oil, steam or water.

b. Construction: Cast-iron body, brass valves with integral check valves and caps,
and calibrated nameplate.

c. Minimum Pressure Rating: 300 psig.

d. Minimum Temperature Rating: 250 deg F.

4. Permanent Indicators: Meter suitable for wall or bracket mounting, calibrated for
connected sensor and having 6-inch diameter, or equivalent, dial with fittings and copper
tubing for connecting to sensor.

a. Scale: Gallons per minute.
b. Accuracy: Plus or minus 1 percent between 20 and 80 percent of scale range.
B.  Pitot-Tube Flowmeters:

—

e

Description: Flowmeter with sensor and indicator.

Flow Range: Sensor and indicator shall cover operating range of equipment or system
served.

Sensor: Insertion type; for inserting probe in piping and measuring flow directly in
gallons per minute.

a. Design: Differential-pressure-type measurement for water.

b. Construction: Stainless-steel probe of length to span inside of pipe, with integral
transmitter and direct-reading scale.

c. Minimum Pressure Rating: 150 psig.

d. Minimum Temperature Rating: 250 deg F.

Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
Integral Transformer: For low-voltage power connection.
Accuracy: Plus or minus 3 percent.
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7. Display: Shows rate of flow, with register to indicate total volume in gallons.
8. Operating Instructions: Include complete instructions with each flowmeter.

C. Turbine Flowmeters:

—

Description: Flowmeter with sensor and indicator.

2. Flow Range: Sensor and indicator shall cover operating range of equipment or system
served.

3. Sensor: Impeller turbine; for inserting in pipe fitting or for installing in piping and

measuring flow directly in gallons per minute.

a. Design: Device or pipe fitting with inline turbine and integral direct-reading scale
for gas, oil, steam or water as required.

b. Construction: Bronze or stainless-steel body, with plastic turbine or impeller.

c. Minimum Pressure Rating: 150 psig.

d. Minimum Temperature Rating: 180 deg F.

Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
Accuracy: Plus or minus 1-1/2 percent.

Display: Shows rate of flow, with register to indicate total volume in gallons.
Operating Instructions: Include complete instructions with each flowmeter.

Nk

D. Venturi Flowmeters:

1. Description: Flowmeter with calibrated flow-measuring element, hoses or tubing, fittings,
valves, indicator, and conversion chart.

2. Flow Range: Sensor and indicator shall cover operating range of equipment or system
served.

3. Sensor: Venturi-type, calibrated, flow-measuring element; for installation in piping.

a. Design: Differential-pressure-type measurement for gas, oil, steam or water as
required.

b. Construction: Bronze, brass, or factory-primed steel, with brass fittings and

attached tag with flow conversion data.

Minimum Pressure Rating: 250 psig.

Minimum Temperature Rating: 250 deg F.

End Connections for NPS 2 and Smaller: Threaded.

End Connections for NPS 2-1/2 and Larger: Flanged or welded.

Flow Range: Flow-measuring element and flowmeter shall cover operating range

of equipment or system served.

@ o ao

4. Permanent Indicators: Meter suitable for wall or bracket mounting, calibrated for
connected flowmeter element, and having 6-inch diameter, or equivalent, dial with
fittings and copper tubing for connecting to flowmeter element.

a. Scale: Gallons per minute.
b. Accuracy: Plus or minus 1 percent between 20 and 80 percent of scale range.
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5. Display: Shows rate of flow, with register to indicate total volume in gallons.
6. Conversion Chart: Flow rate data compatible with sensor.
7. Operating Instructions: Include complete instructions with each flowmeter.

E.  Vortex-Shedding Flowmeters:

—

Description: Flowmeter with sensor and indicator.

Flow Range: Sensor and indicator shall cover operating range of equipment or system
served.

3. Sensor: Inline type; for installing between pipe flanges and measuring flow directly in
gallons per minute.

N

a. Design: Flow obstruction device, vortex-measurement type for gas, steam and
liquids.

b. Construction: Stainless-steel body, with integral transmitter and direct-reading
scale.

c. Minimum Pressure Rating: 1000 psig.

d. Minimum Temperature Rating: 500 deg F.

e. Integral Transformer: For low-voltage power operation.

Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
Accuracy: Plus or minus 0.25 percent for liquids and 0.75 percent for gases.
Display: Shows rate of flow, with register to indicate total volume in gallons.
Operating Instructions: Include complete instructions with each flowmeter.

Nownk

2.12 THERMAL-ENERGY METERS

A.  Impeller-Turbine, Thermal-Energy Meters:

I. Description: System with strainer, flow sensor, temperature sensors, transmitter,
indicator, and connecting wiring.
2. Flow Sensor: Impeller turbine with corrosion-resistant-metal body and transmitter; for

installing in piping.

a. Design: Total thermal-energy measurement.
b. Minimum Pressure Rating: 150 psig.
C. Minimum Temperature Range: 40 to 250 deg F.

W

Temperature Sensors: Insertion-type transducer.
4, Indicator: Solid-state, integrating-type meter with integral battery pack; for wall
mounting.

a. Data Output: Six-digit electromechanical counter with readout in kilowatts per
hour or British thermal units.

b. Battery Pack: Five-year lithium battery.

5. Accuracy: Plus or minus 1 percent.
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6. Display: Visually indicates total fluid volume in gallons and thermal-energy flow in
kilowatts per hour or British thermal units.
7. Strainer: Full size of main line piping.
8. Operating Instructions: Include complete instructions with each thermal-energy meter
system.
B.  Ultrasonic, Thermal-Energy Meters:

1. Description: Meter with flow sensor, temperature sensors, transmitter, indicator, and
connecting wiring.

2. Flow Sensor: Transit-time ultrasonic type with transmitter.

3. Temperature Sensors: Insertion-type or strap-on transducer.

4. Indicator: Solid-state, integrating-type meter with integral battery pack.

a. Data Output: Six-digit electromechanical counter with readout in kilowatts per
hour or British thermal units.
b. Battery Pack: Five-year lithium battery.

5. Accuracy: Plus or minus 1 percent.

6. Display: Visually indicates total fluid volume in gallons and thermal-energy flow in
kilowatts per hour or British thermal units.

7. Operating Instructions: Include complete instructions with each thermal-energy meter
system.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Install thermowells with socket extending one-third of pipe diameter and in vertical position in
piping tees.

Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect
cases with tubing and support tubing to prevent kinks. Use minimum tubing length.

Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with screws.

Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the
most readable position.
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L Install remote-mounted pressure gages on panel.
J. Install valve and snubber in piping for each pressure gage for fluids (except steam).
K. Install valve and syphon fitting in piping for each pressure gage for steam.
L. Install test plugs in piping tees.
M. Install flow indicators in piping systems in accessible positions for easy viewing.
N.  Assemble and install connections, tubing, and accessories between flow-measuring elements
and flowmeters according to manufacturer's written instructions.
O. Install flowmeter elements in accessible positions in piping systems.
P. Install wafer-orifice flowmeter elements between pipe flanges.
Q. Install differential-pressure-type flowmeter elements, with at least minimum straight lengths of
pipe, upstream and downstream from element according to manufacturer's written instructions.
R.  Install permanent indicators on walls or brackets in accessible and readable positions.
S. Install connection fittings in accessible locations for attachment to portable indicators.
T. Mount thermal-energy meters on wall if accessible; if not, provide brackets to support meters.
U. Install thermometers in the following locations:
1. Inlet and outlet of each hydronic zone.
2. Inlet and outlet of each hydronic boiler.
3. Two inlets and two outlets of each chiller.
4. Inlet and outlet of each hydronic coil in air-handling units.
5. Two inlets and two outlets of each hydronic heat exchanger.
6. Inlet and outlet of each thermal-storage tank.
7. Outside-, return-, supply-, and mixed-air ducts.
V. Install pressure gages in the following locations:
1. Discharge of each pressure-reducing valve.
2. Inlet and outlet of each chiller chilled-water and condenser-water connection.
3. Suction and discharge of each pump.
3.2 CONNECTIONS
A. Install meters and gages adjacent to machines and equipment to allow space for service and
maintenance of meters, gages, machines, and equipment.
B. Connect flowmeter-system elements to meters.
C.  Connect flowmeter transmitters to meters.
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D.  Connect thermal-energy meter transmitters to meters.

33 ADJUSTING
A.  After installation, calibrate meters according to manufacturer's written instructions.

B.  Adjust faces of meters and gages to proper angle for best visibility.

34 THERMOMETER SCHEDULE
A.  Thermometers at inlet and outlet of each hydronic zone shall be one of the following:

Liquid-filled Sealed, bimetallic-actuated type.

Direct or Remote-mounted, metal or plastic-case, vapor-actuated type.

Compact Industrial-style, liquid-in-glass type.

Direct or Remote-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

A

B.  Thermometers at inlet and outlet of each hydronic boiler shall be one of the following:

Liquid-filled Sealed, bimetallic-actuated type.

Direct or Remote-mounted, metal or plastic-case, vapor-actuated type.

Compact Industrial-style, liquid-in-glass type.

Direct or Remote-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

Al e

C.  Thermometers at inlets and outlets of each chiller shall be one of the following:

Liquid-filled Sealed, bimetallic-actuated type.

Direct or Remote-mounted, metal or plastic-case, vapor-actuated type.

Compact Industrial-style, liquid-in-glass type.

Direct or Remote-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

MRS

D.  Thermometers at inlet and outlet of each hydronic coil in air-handling units and built-up central
systems shall be one of the following:

Liquid-filled Sealed, bimetallic-actuated type.

Direct or Remote-mounted, metal plastic-case, vapor-actuated type.

Compact Industrial-style, liquid-in-glass type.

Direct or Remote-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

ke
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E. Thermometers at inlets and outlets of each hydronic heat exchanger shall be one of the
following:

Liquid-filled Sealed, bimetallic-actuated type.

Direct or Remote-mounted, metal or plastic-case, vapor-actuated type.

Compact Industrial-style, liquid-in-glass type.

Direct or Remote-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

nh W=

F. Thermometers at inlet and outlet of each hydronic heat-recovery unit shall be one of the
following:

Liquid-filled Sealed, bimetallic-actuated type.

Direct or Remote-mounted, metal or plastic-case, vapor-actuated type.

Compact Industrial-style, liquid-in-glass type.

Direct or Remote-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

M

G.  Thermometers at inlet and outlet of each thermal-storage tank shall be one of the following:

Liquid-filled Sealed, bimetallic-actuated type.

Direct or Remote-mounted, metal or plastic-case, vapor-actuated type.

Compact Industrial-style, liquid-in-glass type.

Direct or Remote-mounted, light-activated type.

Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

MRS

H.  Thermometers at outside-, return-, supply-, and mixed-air ducts shall be one of the following:
1 Liquid-filled Sealed, bimetallic-actuated type.
2 Direct or Remote-mounted, metal or plastic-case, vapor-actuated type.
3. Compact Industrial-style, liquid-in-glass type.
4 Direct or Remote-mounted, light-activated type.

L. Thermometer stems shall be of length to match thermowell insertion length.

3.5 THERMOMETER SCALE-RANGE SCHEDULE

A.  Scale Range for Chilled-Water Piping: 0 to 100 deg F.

B. Scale Range for Condenser-Water Piping: 20 to 240 deg F.

C.  Scale Range for Heating, Hot-Water Piping: 20 to 240 deg F.

D.  Scale Range for Steam and Steam-Condensate Piping: 20 to 240 deg F.
E. Scale Range for Air Ducts: 0 to 250 deg F.
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3.6

3.7

3.8

A.

c o =% »

PRESSURE-GAGE SCHEDULE
Pressure gages at discharge of each pressure-reducing valve shall be one of the following:

1. Liquid-filled Sealed Open-front, pressure-relief or Solid-front, pressure-relief, direct or
remote-mounted, metal case.

2. Sealed, direct or remote-mounted, plastic case.

3. Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

Pressure gages at inlet and outlet of each chiller chilled-water and condenser-water connection
shall be one of the following:

1. Liquid-filled Sealed Open-front, pressure-relief or Solid-front, pressure-relief, direct or
remote-mounted, metal case.

2. Sealed, direct or remote-mounted, plastic case.

3. Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

Pressure gages at suction and discharge of each pump shall be one of the following:

1. Liquid-filled Sealed Open-front, pressure-relief or Solid-front, pressure-relief, direct or
remote-mounted, metal case.

2. Sealed, direct or remote-mounted, plastic case.

3. Test plug with chlorosulfonated polyethylene synthetic or EPDM self-sealing rubber
inserts.

PRESSURE-GAGE SCALE-RANGE SCHEDULE

Scale Range for Chilled-Water Piping: 0 to 100 psi.

Scale Range for Condenser-Water Piping: 0 to 100 psi.

Scale Range for Heating, Hot-Water Piping: 0 to 100 psi.

Scale Range for Steam Piping: 0 to 30 psi or 0-100 psi.

FLOWMETER SCHEDULE

Flowmeters for Chilled-Water Piping: Orifice, Pitot-tube, Turbine, Venturi or Vortex-shedding
type.

Flowmeters for Condenser-Water Piping: Orifice, Pitot-tube, Turbine, Venturi or Vortex-
shedding type.

Flowmeters for Heating, Hot-Water Piping: Orifice, Pitot-tube, Turbine, Venturi or Vortex-
shedding type.

METERS AND GAUGES FOR HVAC PIPING 230519 -16



Greater Hartford Transit District
Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023
D.  Flowmeters for Steam and Steam-Condensate Piping: Orifice, Turbine, Venturi or Vortex-
shedding type.
3.9 THERMAL-ENERGY METER SCHEDULE
Thermal-Energy Meters for Chilled-Water Piping: Impeller-turbine or Ultrasonic type.

Thermal-Energy Meters for Condenser-Water Piping: Impeller-turbine or Ultrasonic type.

Thermal-Energy Meters for Heating, Hot-Water Piping: Impeller-turbine or Ultrasonic type.

oS 0w »

Thermal-Energy Meters for Steam and Steam-Condensate Piping: Impeller-turbine or
Ultrasonic type.

END OF SECTION 230519
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SECTION 230523.11 - GLOBE VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Bronze angle valves.
2. Bronze globe valves.
3. Iron globe valves.

4. Chainwheels.
DEFINITIONS

CWP: Cold working pressure.

ACTION SUBMITTALS

Product Data: For each type of valve.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle and globe valves closed to prevent rattling.

Use the following precautions during storage:

L. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points unless specifically indicated for this purpose in
manufacturer's written instructions.
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PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A.  Obtain each type of valve from single source from single manufacturer.

2.2 PERFORMANCE REQUIREMENTS
A.  ASME Compliance:

ASME B1.20.1 for threads for threaded-end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.5 for metric flanges or iron valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for cast-copper soldered fittings.

ASME B16.22 for wrought-copper and copper-alloy soldered fittings.

ASME B31.1 for power piping valves.

ASME B31.9 for building services piping valves.

PN RO =

B.  Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

C.  See HVAC valve schedule articles for applications of valves.

D.  Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

E. Valve Sizes: Same as upstream piping unless otherwise indicated.

F. Valves in Insulated Piping: With 2-inch (50-mm) stem extensions.

23 BRONZE ANGLE VALVES

A.  Bronze Angle Valves, Class 125:

1. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig.

Body Material: ASTM B62, bronze with integral seat and screw-in bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: PTFE.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

PR e a0 o

B.  Bronze Angle Valves, Class 150:

GLOBE VALVES FOR HVAC PIPING 230523.11 -2



Greater Hartford Transit District

Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023
1. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 300 psig.

Body Material: ASTM B62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: PTFE or Stainless steel.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.
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24 BRONZE GLOBE VALVES

A. Bronze Globe Valves, Class 125:

1. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig.

Body Material: ASTM B62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem: Bronze.

Disc: PTFE.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.
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B. Bronze Globe Valves, Class 150:

I. Description:

Standard: MSS SP-80, Type 2.

CWP Rating: 300 psig.

Body Material: ASTM B62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: PTFE or Stainless steel.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.
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2.5 IRON GLOBE VALVES

A. Iron Globe Valves, Class 125:

1. Description:
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a. Standard: MSS SP-85, Type L.

b. CWP Rating: 200 psig.

c. Body Material: ASTM A126, gray iron with bolted bonnet.

d. Ends: Flanged.

e. Trim: Bronze.

f. Packing and Gasket: Asbestos free.

g. Operator: Handwheel or chainwheel.

2.6

B.

A.

Iron Globe Valves, Class 250:

1. Description:
a. Standard: MSS SP-85, Type L.
b. CWP Rating: 500 psig.
c. Body Material: ASTM A126, gray iron with bolted bonnet.
d. Ends: Flanged.
e. Trim: Bronze.
f. Packing and Gasket: Asbestos free.
g. Operator: Handwheel or chainwheel.

CHAINWHEELS

Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment
brackets for mounting chainwheels directly to handwheels.

1. Sprocket Rim with Chain Guides: Ductile or cast iron, Aluminum or Bronze, of type and
size required for valve. Include zinc or epoxy coating.

2. Chain: Hot-dip-galvanized steel, Brass or Stainless steel, of size required to fit sprocket
rim.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper

size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.
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E. Do not attempt to repair defective valves; replace with new valves. Remove defective valves

3.2

33

34

from site.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to allow space for
service, maintenance, and equipment removal without system shutdown.

Provide support of piping adjacent to valves such that no force is imposed on valves.

Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

Install valves so that stems are horizontal or slope upward from centerline of pipe.
Install valves in position that does not project into aisles or block access to other equipment.
Install valves in position to allow full stem and manual operator movement.

Verify that joints of each valve have been properly installed and sealed to ensure that there is no
leakage or damage.

Install chainwheels on manual operators for globe valves NPS 4 and larger and more than 96
inches above floor. Extend chains to 60 inches above finished floor.

Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC
Piping and Equipment" for valve tags and schedules.

Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve manufacturer's recommended maximum.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP
ratings may be substituted.

Select valves with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option is indicated in valve schedules.
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3.5

3.6

3.7

3.8

3.9

3.10

3. For Copper Tubing, NPS 5 and Larger: Flanged ends.

4. For Steel Piping, NPS 2 and Smaller: Threaded ends.

5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option is indicated in valve schedules.

6. For Steel Piping, NPS 5 and Larger: Flanged ends.

CHILLED-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze angle or globe valves, Class 125 or Class 150, bronze or PTFE
disc, with soldered or threaded ends.

Pipe NPS 2-1/2 and Larger: Iron globe valves, Class 125 or Class 250, with flanged ends.

CONDENSER-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze angle or globe valves, Class 125 or Class 150, with bronze or
PTFE disc and soldered or threaded ends.

Pipe NPS 2-1/2 and Larger: Iron globe valves, Class 125 or Class 250, with flanged ends.

HEATING-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze angle or globe valves, Class 125 or Class 150, with bronze or
PTFE disc, and soldered or threaded ends.

Pipe NPS 2-1/2 and Larger: Iron globe valves, Class 125 or Class 250, with flanged ends.

LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS

Pipe NPS 2 and Smaller: Bronze angle or globe valves, Class 125 or Class 150, bronze or PTFE
disc, and soldered or threaded ends.

Pipe NPS 2-1/2 and Larger: Iron globe valves, Class 125 or Class 250, with flanged ends.

HIGH-PRESSURE STEAM VALVE SCHEDULE - MORE THAN 15 PSIG

Pipe NPS 2 and Smaller: Bronze angle or globe valves, Class 125 or Class 150, with bronze or
PTFE disc and soldered or threaded ends.

Pipe Sizes NPS 2-1/2 and Larger: Iron globe valves, Class 125 or Class 250.

STEAM-CONDENSATE VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze angle or globe valves, Class 125 or Class 150, with bronze or
PTFE disc, and with soldered or threaded ends.
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B.  Pipe NPS 2-1/2 and Larger: Iron globe valves, Class 125 or Class 250.

END OF SECTION 230523.11
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SECTION 230523.12 - BALL VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Brass ball valves.

Bronze ball valves.

Steel ball valves.

Iron ball valves.

Stainless steel ball valves.

M

1.2 DEFINITIONS
A.  CWP: Cold working pressure.
B.  RPTFE: Reinforced polytetrafluoroethylene.

C. SWP: Steam working pressure.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of valve.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, and weld ends.
3. Set ball valves open to minimize exposure of functional surfaces.

B.  Use the following precautions during storage:
L. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If

outdoor storage is necessary, store valves off the ground in watertight enclosures.

C.  Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
operating handles or stems as lifting or rigging points.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.

PERFORMANCE REQUIREMENTS

ASME Compliance:

1. ASME B1.20.1 for threads for threaded-end valves.

2. ASME B16.1 for flanges on iron valves.

3. ASME B16.5 for flanges on steel valves.

4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
5. ASME B16.18 for cast copper solder-joint connections.

6. ASME B16.22 for wrought copper and copper alloy solder-joint connections.

7. ASME B16.34 for flanged and threaded end connections.

8. ASME B31.1 for power piping valves.

9. ASME B31.9 for building services piping valves.

Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are not permitted.

Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:
1. Gear Actuator: For quarter-turn valves NPS 4 and larger.
2. Hand Lever: For quarter-turn valves smaller than NPS 4.

Valves in Insulated Piping:

1. Provide 2-inch extended neck stems.

2. Extended operating handles with nonthermal-conductive covering material, and
protective sleeves that allow operation of valves without breaking vapor seals or
disturbing insulation.

3. Memory stops that are fully adjustable after insulation is applied.

Valve Bypass and Drain Connections: MSS SP-45.

BRASS BALL VALVES

Brass Ball Valves, One Piece:
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I. Standard: MSS SP-110.

2. CWP Rating: 400 psig.

3. Body Design: One piece.

4, Body Material: Forged brass.

5. Ends: Threaded.

6. Seats: PTFE.

7. Stem: Brass.

8. Ball: Chrome-plated brass.

9. Port: Reduced.

B. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Threaded or Soldered Ends:

= O XNk WD -

0.

Standard: MSS SP-110.
SWP Rating: 150 psig.

CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Forged brass.
Ends: Threaded or soldered.
Seats: PTFE.

Stem: Brass.

Ball: Chrome-plated brass.
Port: Full.

C. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Press Ends:
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0.

Standard: MSS SP-110; IAPMO/ANSI Z1157.
CWP Rating: 600 psig.

Body Design: Two piece.

Body Material: Forged brass.

Ends: Press.

Seats: PTFE or RPTFE.

Stem: Brass.

Ball: Chrome-plated brass.

Port: Full.

O-Ring Seal: Buna-N or EPDM.

D. Brass Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded Ends or
Soldered Ends:

PN RO =

Standard: MSS SP-110.
SWP Rating: 150 psig.

CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Forged brass.
Ends: Threaded or soldered.
Seats: PTFE.

Stem: Stainless steel.
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9. Ball: Stainless steel, vented.
10.  Port: Full.

E. Brass Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Press Ends:

1 Standard: MSS SP-110; IAPMO/ANSI Z1157.
2 CWP Rating: Minimum 200 psig.

3 Body Design: Two piece.

4 Body Material: Forged brass.

5. Ends: Press.

6. Press-End Connections Rating: Minimum 200 psig.
7 Seats: PTFE or RPTFE.

8 Stem: Stainless steel.

9. Ball: Stainless steel, vented.

10.  Port: Full.

11.  O-Ring Seal: Buna-N or EPDM.

F. Brass Ball Valves, Two Piece with Regular Port and Brass Trim, Threaded or Soldered Ends:

1 Standard: MSS SP-110.

2 SWP Rating: 150 psig.

3 CWP Rating: 600 psig.

4 Body Design: Two piece.

5. Body Material: Forged brass.
6 Ends: Threaded or soldered.
7 Seats: PTFE.

8 Stem: Brass.

9 Ball: Chrome-plated brass.
10.  Port: Regular.

G.  Brass Ball Valves, Two Piece with Regular Port and Stainless Steel Trim, Threaded or Soldered
Ends:

1 Standard: MSS SP-110.

2 SWP Rating: 150 psig.

3 CWP Rating: 600 psig.

4 Body Design: Two piece.

5. Body Material: Brass or bronze.
6. Ends: Threaded or soldered.

7 Seats: PTFE.

8 Stem: Stainless steel.

9 Ball: Stainless steel, vented.

10.  Port: Regular.

H.  Brass Ball Valves, Three Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
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Standard: MSS SP-110.

SWP Rating: 150 psig.

CWP Rating: 600 psig.

Body Design: Three piece.

Body Material: Forged brass.
Ends: Threaded or soldered ends.
Seats: PTFE.

Stem: Brass.

Ball: Chrome-plated brass.

0. Port: Full.
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L Brass Ball Valves, Three Piece with Full Port and Stainless Steel Trim, Threaded or Soldered
Ends:

Standard: MSS SP-110.
SWP Rating: 150 psig.

CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Forged brass.
Ends: Threaded or soldered.
Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
0. Port: Full.
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24 BRONZE BALL VALVES

A.  Bronze Ball Valves, One Piece with Bronze Trim, Threaded Ends:

Standard: MSS SP-110.
CWP Rating: 400 psig.
Body Design: One piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE.

Stem: Bronze.

Ball: Chrome-plated brass.
Port: Reduced.

WX bW

B.  Bronze Ball Valves, One Piece with Stainless Steel Trim, Threaded Ends:

Standard: MSS SP-110.
CWP Rating: 600 psig.
Body Design: One piece.
Body Material: Bronze.
Ends: Threaded.

MRS
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6. Seats: PTFE.
7. Stem: Stainless steel.
8. Ball: Stainless steel, vented.
9. Port: Reduced.
C. Bronze Ball Valves, Two Piece with Full Port and Bronze or Brass Trim, Threaded or Soldered
Ends:
1. Standard: MSS SP-110.
2. SWP Rating: 150 psig.
3. CWP Rating: 600 psig.
4. Body Design: Two piece.
5. Body Material: Bronze.
6. Ends: Threaded or soldered.
7. Seats: PTFE.
8. Stem: Bronze.
9. Ball: Chrome-plated brass.
10.  Port: Full.

D.  Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Press Ends:

Standard: MSS SP-110; IAPMO/ANSI Z1157.
CWP Rating: Minimum 200 psig.

Body Design: Two piece.

Body Material: Bronze.

Ends: Press.

Press-End Connections Rating: Minimum 200 psig.
Seats: PTFE or RTPFE.

Stem: Bronze or brass.

. Ball: Chrome-plated brass.

0. Port: Full.

1. O-Ring Seal: EPDM or Buna-N.
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E. Bronze Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded or Soldered
Ends:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded or soldered.
Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
0. Port: Full.
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F. Bronze Ball Valves, Two Piece with Regular Port and Bronze or Brass Trim, Threaded Ends:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE.

Stem: Bronze.

Ball: Chrome-plated brass.
0. Port: Regular.
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G.  Bronze Ball Valves, Two Piece with Regular Port and Stainless Steel Trim, Threaded Ends:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
0. Port: Regular.
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H.  Bronze Ball Valves, Three Piece with Full Port and Bronze or Brass Trim, Threaded Ends:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE.

Stem: Bronze.

Ball: Chrome-plated brass.
0. Port: Full.
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I. Bronze Ball Valves, Three Piece with Full Port Stainless Steel Trim, Threaded Ends:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Bronze.

MRS
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6. Ends: Threaded.

7. Seats: PTFE.

8. Stem: Stainless steel.

9. Ball: Stainless steel, vented.
1

0. Port: Full.
I Bronze Ball Valves, Three Piece with Regular Port and Bronze or Brass Trim, Threaded or
Soldered Ends:
1. Standard: MSS SP-110; MSS SP-145.
2. CWP Rating: 600 psig.
3. Body Design: Three piece.
4. Body Material: Bronze.
5. Ends: Threaded.
6. Seats: PTFE.
7. Stem: Bronze.
8. Ball: Chrome-plated brass.
9. Port: Regular.

K.  Bronze Ball Valves, Three Piece with Regular Port, and Stainless Steel Trim, Threaded or
Soldered Ends:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Bronze.
Ends: Threaded or soldered.
Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
0. Port: Regular.
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2.5 STEEL BALL VALVES

A. Steel Ball Valves with Full Port and Stainless Steel Trim, Class 150:

Standard: MSS SP-72.

CWP Rating: 285 psig.

Body Design: Split body.

Body Material: Carbon steel, ASTM A216/A216M, Type WCB.
Ends: Flanged.

Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.

Port: Full.
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BALL VALVES FOR HVAC PIPING 230523.12 -8



Greater Hartford Transit District

Union Station HVAC Equipment Replacement Al Engineers, Inc.

100% Bid Documents

B. Steel Ball Valves with Full Port and Stainless Steel Trim, Class 300:

Standard: MSS SP-72.

CWP Rating: 720 psig.

Body Design: Split body.

Body Material: Carbon steel, ASTM A216/A216M, Type WCB.
Ends: Flanged.

Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.

Port: Full.

WX bW

2.6 IRON BALL VALVES

A.  Iron Ball Valves, Class 125:

Standard: MSS SP-72.

CWP Rating: 200 psig.

Body Design: Split body.

Body Material: ASTM A126, gray iron.
Ends: Flanged.

Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel.

Port: Full.
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2.7 STAINLESS STEEL BALL VALVES

A.  Stainless Steel Ball Valves, Two Piece with Full Port, Threaded or Flanged Ends:

Standard: MSS SP-110.

CWP Rating: 200 psig.

Body Design: Split body.

Body Material: Type 316 stainless steel.
Ends: Threaded or flanged.

Seats: PTFE.

Stem: Type 316 stainless steel.

Ball: Type 316 stainless steel.

Port: Full.

WX bW
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PART 3 - EXECUTION

3.1

3.2

3.3

A.

C a0 =

=

EXAMINATION
Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and

handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves. Remove defective valves
from site.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to allow space for
service, maintenance, and equipment removal without system shutdown.

Provide support of piping adjacent to valves such that no force is imposed upon valves.
Locate valves for easy access.

Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full valve actuation movement.

Valve Tags: Comply with requirements in Section 230553 "Identification for HVAC Piping and
Equipment" for valve tags and schedules.

Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve manufacturer's recommended maximum.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves exhibiting leakage.
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34

A.

3.5

3.6

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valves with specified SWP classes or CWP ratings are unavailable, provide the same types of
valves with higher SWP classes or CWP ratings.

Select valves with the following end connections:

L. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option or press-end option is indicated in valve schedules below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end

option is indicated in valve schedules below.

For Copper Tubing, NPS 5 and Larger: Flanged ends.

For Steel Piping, NPS 2 and Smaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end

option is indicated in valve schedules below.

6. For Steel Piping, NPS 5 and Larger: Flanged ends.

For Stainless Steel Piping, NPS 2 and Smaller: Threaded ends.

8. For Stainless Steel Piping,NPS 2-1/2 to NPS 4: Flanged ends.

nkw

~

CHILLED-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Brass or bronze ball valves, one, two or three piece, with brass, bronze
or stainless steel trim, full, regular or reduced port as required by flow requirements, and
threaded, solder or press-connection-joint ends.

1. Valves may be provided with solder-joint ends instead of threaded ends.

Pipe NPS 2-1/2 and Larger:

1. Iron ball valves, Class 125.

a. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of
flanged ends.

2. Steel ball valves, Class 150.

CONDENSER-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Brass or bronze ball valves, one, two or three piece with brass, bronze
or stainless steel trim, full, regular or reduced port as required by flow requirements, and
threaded, solder or press-connection-joint ends.

1. Valves may be provided with solder-joint ends instead of threaded ends.

Pipe NPS 2-1/2 and Larger:

1. Iron ball valves, Class 125.
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3.7

3.8

3.9

3.10

a. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of
flanged ends.

2. Steel ball valves, Class 150.

HEATING-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Brass or bronze ball valves, one, two or three piece with brass, bronze
or stainless steel trim, full, regular or reduced port as required by flow requirements, and
threaded, solder or press-connection-joint ends.

Pipe NPS 2-1/2 and Larger:

1. Iron ball valves, Class 125.

a. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of
flanged ends.

2. Steel ball valves, Class 150.

LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS

Pipe NPS 2 and Smaller: Brass or bronze ball valves, one, two or three piece, with brass, bronze
or stainless steel trim, full, regular or reduced port as required by flow requirements, and
threaded connection.

Pipe NPS 2-1/2 and Larger:

1. Iron ball valves, Class 125.

a. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of
flanged ends.

2. Steel ball valves, Class 150.

LOW-PRESSURE CLEAN STEAM VALVE SCHEDULE - 15 PSIG OR LESS

Pipe NPS 2 and Smaller: Stainless steel ball valves, two piece with full port, and threaded ends.
Pipe NPS 2-1/2 and Larger: Stainless steel ball valves, two piece with full port, and flanged
ends.

HIGH-PRESSURE STEAM VALVE SCHEDULE - MORE THAN 15 PSIG

Pipe NPS 2 and Smaller: Brass or bronze ball valves, one, two or three piece with brass, bronze

or stainless steel trim, full, regular or reduced port as required by flow requirements, and
threaded connection.
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B.  Pipe NPS 2-1/2 and Larger:
1. Iron ball valves, Class 125.

a. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of
flanged ends.

2. Steel ball valves, Class 300.

3.11 HIGH-PRESSURE CLEAN STEAM VALVE SCHEDULE - MORE THAN 15 PSIG
A.  Pipe NPS 2 and Smaller: Stainless steel ball valves, two piece with full port, and threaded ends.
B.  Pipe NPS 2-1/2 and Larger: Stainless steel ball valves, two piece with full port, and flanged
ends.
3.12 STEAM-CONDENSATE VALVE SCHEDULE
A.  Pipe NPS 2 and Smaller: Brass or bronze ball valves, one, two or three piece with brass, bronze
or stainless steel trim, full, regular or reduced port as required by flow requirements, and
threaded connection.
B.  Pipe NPS 2-1/2 and Larger:
1. Iron ball valves, Class 125.

a. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of
flanged ends.

2. Steel ball valves, Class 300.

3.13 CLEAN STEAM-CONDENSATE VALVE SCHEDULE
A.  Pipe NPS 2 and Smaller: Stainless steel ball valves, two piece with full port, and threaded ends.

B.  Pipe NPS 2-1/2 and Larger: Stainless steel ball valves, two piece with full port, and flanged
ends.

END OF SECTION 230523.12
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SECTION 230523.13 - BUTTERFLY VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY

Section Includes:

L. Iron, single-flange (lug-type) butterfly valves.
2. Iron, flangeless (wafer-type) butterfly valves.
3. Ductile-iron, grooved-end butterfly valves.

4. High-performance butterfly valves.

5. Chainwheels.

DEFINITIONS

CWP: Cold working pressure.
EPDM: Ethylene propylene copolymer rubber.

NBR: ABS, Buna-N, or nitrile butadiene rubber.

ACTION SUBMITTALS

Product Data: For each type of valve.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooves, and weld ends.

3. Set butterfly valves closed or slightly open.

Use the following precautions during storage:

L. Maintain valve end protection.

2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If

outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.

PERFORMANCE REQUIREMENTS

ASME Compliance:

1. ASME B16.1 for flanges on iron valves.

2. ASME B16.5 for flanges on steel valves.

3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
4. ASME B31.1 for power piping valves.

5. ASME B31.9 for building services valves.

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Gear Actuator: For valves NPS 8 and larger.

2. Hand Lever: For valves NPS 6 and smaller.

3. Chainwheel: Device for attachment to gear, stem, or other actuator of size and with chain

for mounting height, according to "Installation of Valves" Article.

Valves in Insulated Piping: Provide with 2-inch extended neck stems.

IRON, SINGLE-FLANGE (LUG-TYPE) BUTTERFLY VALVES

Iron, Single-Flange (Lug-Type) Butterfly Valves with Aluminum-Bronze Disc:

—

Standard: MSS SP-67, Type 1.

2. CWP Rating: 150 psig or as required.

Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.

Seat: EPDM or NBR.

Stem: One- or two-piece stainless steel.

Disc: Aluminum bronze.

(98]

Nowk

Iron, Single-Flange (Lug-Type) Butterfly Valves with Ductile-Iron Disc:
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1. Standard: MSS SP-67, Type 1.

2. CWP Rating: 150 psig or as required.

Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.

Seat: EPDM or NBR.

Stem: One- or two-piece stainless steel.

Disc: Nickel-plated or -coated ductile iron.

W

Nowk

C.  Iron, Single-Flange (Lug-Type) Butterfly Valves with Stainless Steel Disc:

—

Standard: MSS SP-67, Type 1.

2. CWP Rating: 150 psig or as required.

Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.

Seat: EPDM or NBR.

Stem: One- or two-piece stainless steel.

Disc: Stainless steel.

W

Nowk

24 IRON, FLANGELESS (WAFER-TYPE) BUTTERFLY VALVES

A.  Iron, Flangeless (Wafer-Type) Butterfly Valves with Aluminum-Bronze Disc:

—

Standard: MSS SP-67, Type 1.

2. CWP Rating: 150 psig or as required.

Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated
pressure.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.

Seat: EPDM or NBR.

Stem: One- or two-piece stainless steel.

Disc: Aluminum bronze.

W

Nownk

B.  Iron, Flangeless (Wafer-Type) Butterfly Valves with Ductile-Iron Disc:

—

Standard: MSS SP-67, Type 1.

2. CWP Rating: 150 psig or as required.

Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated
pressure.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.

Seat: EPDM or NBR.

Stem: One- or two-piece stainless steel.

Disc: Nickel-plated or -coated ductile iron.

W

Nownk

C.  Iron, Flangeless (Wafer-Type) Butterfly Valves with Stainless Steel Disc:
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1. Standard: MSS SP-67, Type 1.
2. CWP Rating: 150 psig or as required.
3.
pressure.
4, Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.
5. Seat: EPDM or NBR.
6. Stem: One- or two-piece stainless steel.
7. Disc: Stainless steel.

2.5

2.6

DUCTILE-IRON, GROOVED-END BUTTERFLY VALVES

Ductile-Iron, Grooved-End Butterfly Valves, 175 CWP:

AN S e

Ductile-Iron, Grooved-End Butterfly Valves, 300 CWP:

Nk W=

Al Engineers, Inc.
11-01-2023

Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated

Standard: MSS SP-67, Type 1.
CWP Rating: 175 psig.

Body Material: Coated, ductile iron.
Stem: Two-piece stainless steel.
Disc: Coated, ductile iron.

Seal: EPDM.

Standard: MSS SP-67, Type 1.

NPS 8 and Smaller CWP Rating: 300 psig.
NPS 10 and Larger CWP Rating: 200 psig.
Body Material: Coated, ductile iron.

Stem: Two-piece stainless steel.

Disc: Coated, ductile iron.

Seal: EPDM.

HIGH-PERFORMANCE BUTTERFLY VALVES

Single-Flange (Lug-Type), High-Performance Butterfly Valves, Class 150:

—

W

NNk

Standard: MSS SP-68.
CWP Rating: 285 psig at 100 deg F.

Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated

pressure without use of downstream flange.
Body Material: Carbon or stainless steel.
Seat: Reinforced PTFE or metal.

Stem: Stainless steel; offset from seat plane.
Disc: Type 316 stainless steel.

Service: Bidirectional.

BUTTERFLY VALVES FOR HVAC PIPING
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B.  Single-Flange (Lug-Type) High-Performance Butterfly Valves, Class 300:

2.7

A.

—

Standard: MSS SP-68.

2. CWP Rating: 720 psig at 100 deg F.

Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: Carbon or stainless steel.

Seat: Reinforced PTFE or metal.

Stem: Stainless steel; offset from seat plane.

Disc: Type 316 stainless steel.

Service: Bidirectional.

W

O NNk

CHAINWHEELS

Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment
brackets for mounting chainwheels directly to hand wheels.

1. Sprocket Rim with Chain Guides: Ductile or cast iron, Aluminum or Bronze, of type and
size required for valve. Include zinc or epoxy coating.

2. Chain: Hot-dip, galvanized steel, Brass or Stainless steel, of size required to fit sprocket
rim.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine mating flange faces for damage. Check bolting for proper size, length, and material.
Verify that gasket is of proper size, that its material composition is suitable for service, and that
it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves. Remove defective valves
from site.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to allow space for
service, maintenance, and equipment removal without system shutdown.
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3.3

34

3.5

o o =

=

Provide support of piping adjacent to valves such that no force is imposed upon valves.
Locate valves for easy access.

Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full valve actuation movement.

Install chainwheels on manual actuators for butterfly valves NPS 4 and larger and more than 96
inches above floor. Extend chains to 60 inches above finished floor.

Valve Tags: Comply with requirements in Section 230553 "Identification for HVAC Piping and
Equipment" for valve tags and schedules.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. If leakage cannot be repaired, replace valve.

CHILLED-WATER VALVE SCHEDULE
Pipe NPS 2-1/2 and Larger:

1. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: Aluminum-bronze, Ductile-
iron or Stainless steel disc, 200 CWP, and EPDM or NBR seat.

2. Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24: Aluminum-bronze, Ductile-iron
or Stainless steel disc, 150 CWP, and EPDM or NBR seat.

3. Ductile-Iron, Grooved-End Butterfly Valves, NPS2-1/2 to NPS12: 175 or as
required CWP.

4. High-Performance Butterfly Valves: Single flange, carbon-steel body, and Class 150 or
as required.

CONDENSER-WATER VALVE SCHEDULE
Pipe NPS 2-1/2 and Larger:

1. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: Aluminum-bronze, Ductile-
iron or Stainless steel disc, 200 CWP, and EPDM or NBR seat.

2. Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24: Aluminum-bronze, Ductile-iron
or Stainless steel disc, 150 CWP, and EPDM or NBR seat.

3. Ductile-Iron, Grooved-End Butterfly Valves, NPS2-1/2 to NPS12: 175 or as
required CWP.

4. High-Performance Butterfly Valves: Single flange, carbon-steel body, and Class 150 or
as required.

BUTTERFLY VALVES FOR HVAC PIPING 230523.13 -6



Greater Hartford Transit District
Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023

3.6

A.

3.7

3.8

3.9

3.10

3.11

3.12

HEATING-WATER VALVE SCHEDULE

Pipe NPS 2-1/2 and Larger:

1. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12: Aluminum-bronze, Ductile-
iron or Stainless steel disc, 200 CWP, and EPDM or NBR seat.

2. Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24: Aluminum-bronze, Ductile-iron
or Stainless steel disc, 150 CWP, and EPDM or NBR seat.

3. Ductile-Iron, Grooved-End Butterfly Valves, NPS2-1/2 to NPS12: 175 or as
required CWP.

4. High-Performance Butterfly Valves: Single flange, carbon-steel body, and Class 150 or
as required.

LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS

Pipe NPS 2-1/2 and Larger: High-performance butterfly valves, single flange (lug type), carbon-

steel body, and Class 150 or as required.

LOW-PRESSURE CLEAN STEAM VALVE SCHEDULE - 15 PSIG OR LESS

Pipe NPS 2-1/2 and Larger: High-performance butterfly valves, single flange (lug type), carbon-

steel or stainless steel body, and Class 150 or as required.

HIGH-PRESSURE STEAM VALVE SCHEDULE - MORE THAN 15 PSIG

Pipe NPS 2-1/2 and Larger: High-performance butterfly valves, single flange (lug type), carbon-

steel body, and Class 150 Class 300.

HIGH-PRESSURE CLEAN STEAM VALVE SCHEDULE - MORE THAN 15 PSIG

Pipe NPS 2-1/2 and Larger: High-performance butterfly valves, single flange (lug type), carbon-

steel or stainless steel body, and Class 150 or as required.

STEAM-CONDENSATE VALVE SCHEDULE

Pipe NPS 2-1/2 and Larger: High-performance butterfly valves, single flange (lug type), carbon-

steel body, and Class 150 or as required.

CLEAN-STEAM-CONDENSATE VALVE SCHEDULE

Pipe NPS 2-1/2 and Larger: High-performance butterfly valves, single flange (lug type), carbon-
steel or stainless steel body, and Class 150 or as required.

END OF SECTION 230523.13
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SECTION 230523.14 - CHECK VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Bronze lift check valves.

Bronze swing check valves.

Iron swing check valves.

Iron swing check valves with closure control.
Iron, grooved-end swing check valves.

Iron, center-guided check valves.

Iron, plate-type check valves.

Plastic check valves.

NN R WD =

1.2 DEFINITIONS
CWP: Cold working pressure.
EPDM: Ethylene-propylene-diene monomer.

NBR: Nitrile butadiene rubber (also known as "Buna-N").

oS 0w »

SWP: Steam working pressure.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of valve.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, press connections, and weld ends.
3. Block check valves in either closed or open position.
B.  Use the following precautions during storage:
L. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature. If

outdoor storage is necessary, store valves off the ground in watertight enclosures.
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C.  Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use stems

or other components as lifting or rigging points unless specifically indicated for this purpose in
manufacturer's written instructions.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

23

A.

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.

PERFORMANCE REQUIREMENTS

ASME Compliance:

1. ASME B1.20.1 for threads for threaded-end valves.

2. ASME B16.1 for flanges on iron valves.

3. ASME B16.5 for flanges for metric standard piping.

4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
5. ASME B16.18 for cast copper solder joint.

6. ASME B16.22 for wrought copper solder joint.

7. ASME B16.51 for press joint.

8. ASME B31.1 for power piping valves.

9. ASME B31.9 for building services piping valves.

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Bypass and Drain Connections: MSS SP-45.

BRONZE LIFT CHECK VALVES

Bronze Lift Check Valves with Bronze Disc, Class 125:

1. Description:
a. Standard: MSS SP-80, Type 1.
b. CWP Rating: 200 psig.
c. Body Design: Vertical flow.
d. Body Material: ASTM B61 or ASTM B62, bronze.
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c.

f.

Ends: Threaded.
Disc: Bronze.

B. Bronze Lift Check Valves with Nonmetallic Disc, Class 125:

L. Description:
a. Standard: MSS SP-80, Type 2.
b. CWP Rating: 200 psig.
c. Body Design: Vertical flow.
d. Body Material: ASTM B61 or ASTM B62, bronze.
e. Ends: Threaded.
f. Disc: NBR or PTFE.

BRONZE SWING CHECK VALVES

A.  Bronze Swing Check Valves with Bronze Disc, Class 125:

L. Description:
a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 200 psig.
c. Body Design: Horizontal flow.
d. Body Material: ASTM B62, bronze.
e. Ends: Threaded.
f. Disc: Bronze.

B.  Bronze Swing Check Valves with Nonmetallic Disc, Class 125:

1. Description:
a. Standard: MSS SP-80, Type 4.
b. CWP Rating: 200 psig.
c. Body Design: Horizontal flow.
d. Body Material: ASTM B62, bronze.
e. Ends: Threaded.
f. Disc: PTFE.

C.  Bronze Swing Check Valves with Bronze Disc, Class 150:

1. Description:
a. Standard: MSS SP-80, Type 3.
b. CWP Rating: 300 psig.
c. Body Design: Horizontal flow.

CHECK VALVES FOR HVAC PIPING
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d. Body Material: ASTM B62, bronze.
e. Ends: Threaded.
f. Disc: Bronze.

D.  Bronze Swing Check Valves with Nonmetallic Disc, Class 150:

1. Description:

Standard: MSS SP-80, Type 4.
CWP Rating: 300 psig.

Body Design: Horizontal flow.
Body Material: ASTM B62, bronze.
Ends: Threaded.

Disc: PTFE.

e s oe

E. Bronze Swing Check Valves, Press Ends:

I. Description:

Standard: MSS SP-80.

CWP Rating: Minimum 200 psig.

Body Design: Horizontal flow.

Body Material: ASTM B584, bronze.

Ends: Press.

Press Ends Connection Rating: Minimum 200 psig
Disc: Brass or bronze.

Qe s o

2.5 IRON SWING CHECK VALVES

A.  Iron Swing Check Valves with Metal Seats, Class 125:

I. Description:

Standard: MSS SP-71, Type 1.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

B o po o

B.  Iron Swing Check Valves with Nonmetallic-to-Metal Seats, Class 125:

1. Description:
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Standard: MSS SP-71, Type L.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
NPS 14 to NPS 24, CWP Rating: 150 psig.
Body Design: Clear or full waterway.

Body Material: ASTM A126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Composition.

Seat Ring: Bronze.

Disc Holder: Bronze.

Disc: PTFE.

Gasket: Asbestos free.

FTS PR Mo a0 o

C. Iron Swing Check Valves with Metal Seats, Class 250:

1. Description:

Standard: MSS SP-71, Type L.

NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.

NPS 14 to NPS 24, CWP Rating: 300 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

e a0 o

2.6 IRON SWING CHECK VALVES WITH CLOSURE CONTROL

A.  Iron Swing Check Valves with Lever- and Spring-Closure Control, Class 125:

I. Description:
a. Standard: MSS SP-71, Type 1.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Design: Clear or full waterway.
e. Body Material: ASTM A126, gray iron with bolted bonnet.
f. Ends: Flanged.
g. Trim: Bronze.
h. Gasket: Asbestos free.
1. Closure Control: Factory-installed, exterior lever and spring.

B.  Iron Swing Check Valves with Lever and Weight-Closure Control, Class 125:

L. Description:

a. Standard: MSS SP-71, Type L.
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b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

c. NPS 14 to NPS 24, CWP Rating: 150 psig.

d. Body Design: Clear or full waterway.

e. Body Material: ASTM A126, gray iron with bolted bonnet.

f. Ends: Flanged.

g. Trim: Bronze.

h. Gasket: Asbestos free.

1. Closure Control: Factory-installed, exterior lever and weight.

2.7 IRON, GROOVED-END SWING CHECK VALVES

A.  Iron, Grooved-End Swing Check Valves, 300 CWP:

I. Description:
a. CWP Rating: 300 psig.
b. Body Material: ASTM A536, ductile iron.
c. Seal: EPDM.
d. Disc: Spring-operated, ductile iron or stainless steel.

2.8 IRON, CENTER-GUIDED CHECK VALVES

A.  Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat, Class 125:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Compact wafer.
f. Seat: Bronze.

B. Iron, Globe, Center-Guided Check Valves with Metal Seat, Class 125:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Globe, spring loaded.
f. Ends: Flanged.
g. Seat: Bronze.
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C. Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat, Class 150:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
c. NPS 14 to NPS 24, CWP Rating: 250 psig.
d. Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
e. Style: Compact wafer.
f. Seat: Bronze.

D.  Iron, Globe, Center-Guided Check Valves with Metal Seat, Class 150:

I. Description:

Standard: MSS SP-125.
NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
NPS 14 to NPS 24, CWP Rating: 250 psig.

Style: Globe, spring loaded.
Ends: Flanged.
Seat: Bronze.

Qe s o

E. Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat, Class 250:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
c. NPS 14 to NPS 24, CWP Rating: 300 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Compact wafer, spring loaded.
f. Seat: Bronze.

F. Iron, Globe, Center-Guided Check Valves with Metal Seat, Class 250:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
c. NPS 14 to NPS 24, CWP Rating: 300 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Globe, spring loaded.
f. Ends: Flanged.
g. Seat: Bronze.

CHECK VALVES FOR HVAC PIPING
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G.  Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat, Class 300:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.
c. NPS 14 to NPS 24, CWP Rating: 400 psig.
d. Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
e. Style: Compact wafer, spring loaded.
f. Seat: Bronze.

H. Iron, Globe, Center-Guided Check Valves with Metal Seat, Class 300:

I. Description:

Standard: MSS SP-125.

NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.

NPS 14 to NPS 24, CWP Rating: 400 psig.

Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
Style: Globe, spring loaded.

Ends: Flanged.

Seat: Bronze.

Qe s o

I Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat, Class 125

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Compact wafer.
f. Seat: EPDM or NBR.

J. Iron, Globe, Center-Guided Check Valves with Resilient Seat, Class 125:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Globe, spring loaded.
f. Ends: Flanged.
g. Seat: EPDM or NBR.

CHECK VALVES FOR HVAC PIPING
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K.  Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat, Class 150:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
c. NPS 14 to NPS 24, CWP Rating: 250 psig.
d. Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
e. Style: Compact wafer.
f. Seat: EPDM or NBR.

L. Iron, Globe, Center-Guided Check Valves with Resilient Seat, Class 150:

I. Description:

Standard: MSS SP-125.

NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.

NPS 14 to NPS 24, CWP Rating: 250 psig.

Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
Style: Globe, spring loaded.

Ends: Flanged.

Seat: EPDM or NBR.

Qe e o

M.  Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat, Class 250:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
c. NPS 14 to NPS 24, CWP Rating: 300 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Compact wafer, spring loaded.
f. Seat: EPDM or NBR.

N. Iron, Globe, Center-Guided Check Valves with Resilient Seat, Class 250:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
c. NPS 14 to NPS 24, CWP Rating: 300 psig.
d. Body Material: ASTM A126, gray iron.
e. Style: Globe, spring loaded.
f. Ends: Flanged.
g. Seat: EPDM or NBR.
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O.  Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat, Class 300:

1. Description:
a. Standard: MSS SP-125.
b. NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.
c. NPS 14 to NPS 24, CWP Rating: 400 psig.
d. Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
e. Style: Compact wafer, spring loaded.
f. Seat: EPDM or NBR.

P. Iron, Globe, Center-Guided Check Valves with Resilient Seat, Class 300:

I. Description:

Standard: MSS SP-125.

NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.

NPS 14 to NPS 24, CWP Rating: 400 psig.

Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
Style: Globe, spring loaded.

Ends: Flanged.

Seat: EPDM or NBR.

Qe s o

2.9 IRON, PLATE-TYPE CHECK VALVES

A.  Iron, Dual-Plate Check Valves with Metal Seat, Class 125:

1. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Design: Wafer, spring-loaded plates.
€. Body Material: ASTM A126, gray iron.
f. Seat: Bronze.

B. Iron, Dual-Plate Check Valves with Metal Seat, Class 150:

I. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
c. NPS 14 to NPS 24, CWP Rating: 250 psig.
d. Body Design: Wafer, spring-loaded plates.
e. Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
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f. Seat: Bronze.

C. Iron, Dual-Plate Check Valves with Metal Seat, Class 250:

1. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
c. NPS 14 to NPS 24, CWP Rating: 300 psig.
d. Body Design: Wafer, spring-loaded plates.
e. Body Material: ASTM A126, gray iron.
f. Seat: Bronze.

D. Iron, Dual-Plate Check Valves with Metal Seat, Class 300:

1. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.
c. NPS 14 to NPS 24, CWP Rating: 400 psig.
d. Body Design: Wafer, spring-loaded plates.
e. Body Material: ASTM A395/A395M or ASTM A536, ductile iron.
f. Seat: Bronze.

E. Iron, Single-Plate Check Valves with Resilient Seat, Class 125:

1. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Design: Wafer, spring-loaded plate.
e. Body Material: ASTM A126, gray iron.
f. Seat: EPDM or NBR.

F. Iron, Dual-Plate Check Valves with Resilient Seat, Class 125:

1. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
C. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Design: Wafer, spring-loaded plates.
e. Body Material: ASTM A126, gray iron.
f. Seat: EPDM or NBR.
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G.  Iron, Dual-Plate Check Valves with Resilient Seat, Class 150:

1. Description:
a. Standard: API 594.
b. NPS 2-1/2 to NPS 12, CWP Rating: 300 psig.
c. NPS 14 to NPS 24, CWP Rating: 250 psig.
d. Body Design: Wafer, spring-loaded plates.
e. Body Material: ASTM A395/A395M or ASTM A536, ductile iron.
f. Seat: EPDM or NBR.

H.  Iron, Wafer, Single-Plate Check Valves with Resilient Seat, Class 250:

—

2. Description:

Standard: API 594.

NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
NPS 14 to NPS 24, CWP Rating: 300 psig.
Body Design: Wafer, spring-loaded plate.
Body Material: ASTM A126, gray iron.

Seat: EPDM or NBR.

e s o

L Iron, Dual-Plate Check Valves with Resilient Seat, Class 250:

—

2. Description:

Standard: API 594.

NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
NPS 14 to NPS 24, CWP Rating: 300 psig.
Body Design: Wafer, spring-loaded plates.
Body Material: ASTM A126, gray iron.

Seat: EPDM or NBR.

hoe oo oW

J. Iron, Dual-Plate Check Valves with Resilient Seat, Class 300:

—

2. Description:

Standard: API 594.

NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.

NPS 14 to NPS 24, CWP Rating: 400 psig.

Body Design: Wafer, spring-loaded plates.

Body Material: ASTM A395/A395M or ASTM AS536, ductile iron.
Seat: EPDM or NBR.

e o oe
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2.10 PLASTIC CHECK VALVES
A.  CPVC Ball Check Valves:
1.
2. Description:
a. Pressure Rating and Temperature: 125 psig or as required at 73 deg F.
b. Body Material: CPVC.
c. Body Design: Union-type ball check.
d. End Connections for Valves NPS 2 and Smaller: Detachable, socket or threaded.
e. End Connections for Valves NPS 2-1/2 to NPS 4: Detachable, socket or threaded
or flange.
f. Ball: CPVC.
g Seals: EPDM- or FKM-rubber O-rings.
B.  PVC Ball Check Valves:
1.
2. Description:
a. Pressure Rating and Temperature: 125 psig or as required at 73 deg F.
b. Body Material: PVC.
c. Body Design: Union-type ball check.
d. End Connections for Valves NPS 2 and Smaller: Detachable, socket or threaded.
e. End Connections for Valves NPS 2-1/2 to NPS 4: Detachable,socket, threaded or
flange.
f. Ball: PVC.
g Seals: EPDM- or FKM-rubber O-rings.

PART 3 - EXECUTION

3.1

A.

EXAMINATION
Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and

handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is

suitable for service, and that it is free from defects and damage.

Examine press fittings to verify they have been properly pressed.
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32

33

34

Do not attempt to repair defective valves; replace with new valves.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Provide support of piping adjacent to valves such that no force is imposed upon valves.

Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

Install valves with stem at or above center of pipe.
Install valves in position that does not project into aisles or block access to other equipment.
Install valves in position to allow full stem and manual operator movement.

Verify that joints of each valve have been properly installed and sealed to ensure that there is no
leakage or damage.

Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.
2. Center-Guided and Plate-Type Check Valves: In horizontal or vertical position, between
flanges.

3. Lift Check Valves: With stem upright and plumb.

Install valve tags. Comply with requirements for valve tags and schedules in Section 230553
"Identification for HVAC Piping and Equipment."

Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve of manufacturer's recommended maximum.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

1. Pump-Discharge Check Valves:

a. NPS 2 and Smaller: Bronze swing check valves with bronze or nonmetallic disc.
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b. NPS 2-1/2 and Larger: Iron swing check valves with lever and weight or with
spring or iron, center-guided, metal or resilient-seat check valves.

B.  If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

C. End Connections:

1.

W

o

For Copper Tubing, NPS 2 and Smaller: Threaded ends, except where solder-joint or
press valve-end option is indicated in valve schedules.

For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end
option is indicated in valve schedules.

For Copper Tubing, NPS 5 and Larger: Flanged ends.

For Steel Piping, NPS 2 and Smaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end
option is indicated in valve schedules.

For Steel Piping, NPS 5 and Larger: Flanged ends.

For Grooved-End Copper Tubing and Steel Piping, except Steam and Steam Condensate
Piping: Valve ends may be grooved.

Wafer-Type Valves: Flanged connections.

3.5 CHILLED-WATER VALVE SCHEDULE

A.  Pipe NPS 2 and Smaller:

1.
2.

Bronze Valves: May be provided with solder-joint or press ends instead of threaded ends.
Bronze swing check valves with bronze or nonmetallic disc, Class 125 or as required.

B.  Pipe NPS 2-1/2 and Larger:

1.

W

6.
7.
8.

NPS 2-1/2 to NPS 4: Iron valves may be provided with threaded ends instead of flanged
ends.

NPS 2-1/2 to NPS 12: Iron swing check valves with lever and spring or weight-closure
control, Class 125.

NPS 3 to NPS 12: Iron, grooved-end swing check valves, 300 CWP.

Iron swing check valves with metal or nonmetallic-to-metal seats, Class 125 or as
required.

Iron, compact-wafer or globe, center-guided check valves metal or resilient seat,
Class 125 or as required.

Iron, single-plate check valves with resilient seat, Class 125.

Iron, dual-plate check valves with metal seat, Class 125 or as required.

Iron, dual-plate check valves with resilient seat, Class 125 or as required.

C.  CPVC Pipe NPS 4 and Smaller: CPVC ball check valve.

D.  PVC Pipe NPS 4 and Smaller: PVC ball check valve.
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3.6 CONDENSER-WATER VALVE SCHEDULE

3.7

Pipe NPS 2 and Smaller:
1. Bronze Valves: May be provided with solder-joint or press ends instead of threaded ends.
2. Bronze swing check valves with bronze or nonmetallic disc, Class 125 or as required.

Pipe NPS 2-1/2 and Larger:

1. NPS 2-1/2 to NPS 4: Iron valves may be provided with threaded ends instead of flanged
ends.

2. NPS 2-1/2 to NPS 12: Iron swing check valves with lever and spring or weight-closure

control, Class 125.

NPS 3 to NPS 12: Iron, grooved-end swing check valves, 300 CWP.

4. NPS 2-1/2 to NPS 24: Iron, compact-wafer or globe, center-guided check valves with
metal or resilient seat, Class 125 or as required.

W

5. Iron swing check valves with metal or nonmetallic-to-metal seats, Class 125 or as
required.

6. Iron, single plate-check valves with resilient seat, Class 125 or as required.

7. Iron, dual-plate-check valves with metal seat, Class 125 or as required.

8. Iron, dual plate check valves with resilient seat, Class 125 or as required.

CPVC Pipe NPS 4 and Smaller: CPVC ball check valve.

PVC Pipe NPS 4 and Smaller: PVC ball check valve.

HEATING-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller:
L. Bronze Valves: May be provided with solder-joint or press ends instead of threaded ends.
2. Bronze swing check valves with bronze or nonmetallic disc, Class 125 or as required.

Pipe NPS 2-1/2 and Larger:

1. NPS 2-1/2 to NPS 4: Iron valves may be provided with threaded ends instead of flanged
ends.

2. NPS 2-1/2 to NPS 12: Iron swing check valves with lever and spring or weight-closure
control, Class 125.

3. NPS 3 to NPS 12: Iron, grooved-end check valves, 300 CWP.

4. Iron swing check valves with metal or nonmetallic-to-metal seats, Class 125 or as
required.

5. Iron, compact-wafer or globe, center-guided check valves with metal or resilient seat,
Class 125 or as required.

6. Iron, single-plate check valves with resilient seat, Class 125 or as required.

7. Iron, dual-plate check valves with metal seat, Class 125 or as required.

8. Iron, dual-plate check valves with resilient seat, Class 125 or as required.

CPVC Pipe NPS 4 and Smaller: CPVC ball check valve.
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D.  PVC Pipe NPS 4 and Smaller: PVC ball check valve.

3.8 LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS
A.  Pipe NPS 2 and Smaller:
1. Bronze swing check valves with bronze or nonmetallic disc, Class 125 or as required.
B.  Pipe NPS 2-1/2 and Larger:
1. NPS 2-1/2 to NPS 4: Iron valves may be provided with threaded ends instead of flanged
ends.
2. Iron swing check valves with metal or nonmetallic-to-metal seats; Class 125 or as
required.
3. NPS 2-1/2 to NPS 12: Iron swing check valves with lever and spring or weight-closure
control, Class 125.
3.9 HIGH-PRESSURE STEAM VALVE SCHEDULE - MORE THAN 15 PSIG
A.  Pipe NPS 2 and Smaller:
1. Bronze swing check valves with bronze or nonmetallic disc, Class 125 or as required.
B.  Pipe NPS 2-1/2 and Larger:
1. Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead of flanged
ends.
2. Iron swing check valves with metal or nonmetallic-to-metal seats, Class 125 or as
required.
3. NPS 2-1/2 to NPS 12: Iron swing check valves with lever and spring or weight-closure
control, Class 125.
3.10 STEAM-CONDENSATE VALVE SCHEDULE
A.  Pipe NPS 2 and Smaller:
1. Bronze swing check valves with bronze or nonmetallic disc, Class 125 or as required.

B.  Pipe NPS 2-1/2 and Larger:

1. NPS 2-1/2 to NPS 4: Iron valves may be provided with threaded ends instead of flanged

ends.

2. Iron swing check valves with metal or nonmetallic-to-metal seats, Class 125 or as
required.

3. Iron swing check valves with lever and spring or weight-closure control, Class 125.

END OF SECTION 230523.14
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SECTION 230523.15 - GATE VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Bronze gate valves.
Iron gate valves.
Plastic gate valves.
Chainwheels.

el S

1.2 DEFINITIONS

A.  CWP: Cold working pressure.
B.  NRS: Nonrising stem.

C.  OS&Y: Outside screw and yoke.
D.  RS: Rising stem.

E. SWP: Steam working pressure.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of valve.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, press connections, and weld ends.
3. Set gate valves closed to prevent rattling.
B.  Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If

outdoor storage is necessary, store valves off the ground in watertight enclosures.
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C.  Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use

handwheels, stems, or other components as lifting or rigging points unless specifically indicated
for this purpose in manufacturer's written instructions.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

D.

23

A.

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.

PERFORMANCE REQUIREMENTS

ASME Compliance:

1. ASME B1.20.1 for threads for threaded-end valves.

2. ASME B16.1 for flanges on iron valves.

3. ASME B16.5 for flanges on metric standard piping.

4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
5. ASME B16.18 for cast copper solder joint.

6. ASME B16.22 for wrought copper solder joint.

7. ASME B16.34 for flanged, threaded, and welding ends.
8. ASME B16.51 for press joint.

9. ASME B31.1 for power piping valves.

10.  ASME B31.9 for building services piping valves.

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.
RS Valves in Insulated Piping: With 2-inch stem extensions.

Valve Bypass and Drain Connections: MSS SP-45.

BRONZE GATE VALVES

Bronze Gate Valves, NRS, Class 125:

1. Description:

a. Standard: MSS SP-80, Type 1.
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b. CWP Rating: 200 psig.

c. Body Material: ASTM B62, bronze with integral seat and screw-in bonnet.

d. Ends: Threaded or solder joint.

e. Stem: Bronze.

f. Disc: Solid wedge; bronze.

g. Packing: Asbestos free.

h. Handwheel: Malleable iron, bronze, or aluminum.

B. Bronze Gate Valves, RS, Class 125:

1. Description:

Standard: MSS SP-80, Type 2.

CWP Rating: 200 psig.

Body Material: ASTM B62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

PR e a0 o

C. Bronze Gate Valves, NRS, Class 150:

1. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 300 psig.

Body Material: ASTM B62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

PR e a0 o

D.  Bronze Gate Valves, RS, Class 150:

I. Description:

Standard: MSS SP-80, Type 2.

CWP Rating: 300 psig.

Body Material: ASTM B62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

B 0 po o
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E. Bronze Gate Valves, Press Ends:

1. Description:

Standard: MSS SP-80.

CWP Rating: Minimum 200 psig.

Body Material: Bronze with integral seat and union-ring bonnet.
Ends: Press.

Press Ends Connection Rating: Minimum 200 psig.

Stem: Brass or bronze RS or NRS.

Disc: Solid wedge; bronze.

Packing: Graphite.

Port: Full.

Handwheel: Malleable iron, bronze, or aluminum.

R ER Mmoo a0 o

24 IRON GATE VALVES

A.  Iron Gate Valves, NRS, Class 125:

1. Description:

Standard: MSS SP-70, Type 1.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Material: ASTM A126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Disc: Solid wedge.

Packing and Gasket: Asbestos free.

PR e a0 o

B. Iron Gate Valves, OS&Y, Class 125:

I. Description:

Standard: MSS SP-70, Type 1.

NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.

NPS 14 to NPS 24, CWP Rating: 150 psig.

Body Material: ASTM A126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Disc: Solid wedge.

Packing and Gasket: Asbestos free.

PR e a0 o

C. Iron Gate Valves, NRS, Class 250:
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I. Description:
a. Standard: MSS SP-70, Type 1.
b. NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.
c. NPS 14 to NPS 24, CWP Rating: 300 psig.
d. Body Material: ASTM A126, gray iron with bolted bonnet.
e. Ends: Flanged.
f. Trim: Bronze.
g. Disc: Solid wedge.
h. Packing and Gasket: Asbestos free.

D.  Iron Gate Valves, OS&Y, Class 250:

I. Description:

B o po o

Standard: MSS SP-70, Type 1.
NPS 2-1/2 to NPS 12, CWP Rating: 500 psig.
NPS 14 to NPS 24, CWP Rating: 300 psig.

Body Material: ASTM A126, gray iron with bolted bonnet.

Ends: Flanged.

Trim: Bronze.

Disc: Solid wedge.

Packing and Gasket: Asbestos free.

2.5 PLASTIC GATE VALVES

A. CPVC Gate Valves:

1. Description:

o0 o

™H

B

Al Engineers, Inc.
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Pressure Rating and Temperature: 125 psig or as required at 73 deg F.

Body Material: CPVC.
Body Design: Nonrising stem.

End Connections for Valves NPS 2 and Smaller: Socket or threaded.
End Connections for Valves NPS 2-1/2 to NPS 4: Socket or threaded Threaded or

Flanged.

Gate and Stem: Plastic.
Seals: EPDM rubber.
Handle: Wheel.

B. PVC Gate Valves:

I. Description:

a.
b.

Pressure Rating and Temperature: 125 psig or as required at 73 deg F.

Body Material: PVC.

GATE VALVES FOR HVAC PIPING
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c. Body Design: Nonrising stem.
d. End Connections for Valves NPS 2 and Smaller: Socket or threaded.
e. End Connections for Valves NPS 2-1/2 to NPS 4: Socket, Threaded or Flanged.
f. Gate and Stem: Plastic.
g. Seals: EPDM rubber.
h. Handle: Wheel.
2.6 CHAINWHEELS
A.  Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment

brackets for mounting chainwheels directly to handwheels.

1. Sprocket Rim with Chain Guides: Ductile or cast iron, Aluminum or Bronze, of type and
size required for valve. Include zinc or epoxy coating.

2. Chain: Hot-dip galvanized steel, Brass or Stainless steel, of size required to fit sprocket
rim.

PART 3 - EXECUTION

3.1

A.

F.

32

A.

B.

EXAMINATION
Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and

handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is

suitable for service, and that it is free from defects and damage.

Examine press joint surfaces. Verify that they are clean and free from dents and burrs and that
O-ring seals are in place and undamaged.

Do not attempt to repair defective valves; replace with new valves.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Provide support of piping adjacent to valves such that no force is imposed upon valves.
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C.  Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

D. Install valves so that stems are horizontal or slope upward from centerline of pipe.

E. Install valves in position that does not project into aisles or block access to other equipment.

F. Install valves in position to allow full stem and manual operator movement.

G.  Verify that joints of each valve have been properly installed and sealed to ensure that there is no
leakage or damage.

H.  Install chainwheels on manual operators for gate valves NPS 4 and larger and more than 96
inches above floor. Extend chains to 60 inches above finished floor.

L Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC
Piping and Equipment" for valve tags and schedules.

J. Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve of manufacturer's recommended maximum.

33 ADJUSTING
A.  Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves if persistent leaking occurs.
34 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A.  If valve applications are not indicated, use the following:
1. Shutoff Service: Gate valves.

B.  If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

C.  Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends, except where solder-joint or
press valve-end option is indicated in valve schedules.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end

option is indicated in valve schedules.

For Copper Tubing, NPS 5 and Larger: Flanged ends.

For Steel Piping, NPS 2 and Smaller: Threaded ends.

5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end
option is indicated in valve schedules.

6. For Steel Piping, NPS 5 and Larger: Flanged ends.

W
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3.5

3.9

7. For Grooved-End Copper Tubing and Steel Piping, except for Steam and Steam
Condensate Piping: Valve ends may be grooved.
CHILLED-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze valves, NRS or RS, Class 125 or as required, with soldered,
threaded or press ends.

Pipe NPS 2-1/2 and Larger: Iron gate valves, NRS or OS&Y, Class 125 or as required.
CPVC Pipe NPS 4 and Smaller: CPVC gate valve.

PVC Pipe NPS 4 and Smaller: PVC gate valve.

CONDENSER-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze valves, NRS or RS, Class 125 or as required, with soldered,
threaded or press ends.

Pipe NPS 2-1/2 and Larger: Iron gate valves, NRS or OS&Y, Class 125 or as required.
CPVC Pipe NPS 4 and Smaller: CPVC gate valve.

PVC Pipe NPS 4 and Smaller: PVC gate valve.

HEATING-WATER VALVE SCHEDULE

Pipe NPS 2 and Smaller: Bronze valves, NRS or RS, Class 125 or as required with soldered,
threaded or press ends.

Pipe NPS 2-1/2 and Larger: Iron gate valves, NRS, OS&Y, Class 125 or as required.
CPVC Pipe NPS 4 and Smaller: CPVC gate valve.

PVC Pipe NPS 4 and Smaller: PVC gate valve.

LOW-PRESSURE STEAM VALVE SCHEDULE - 15 PSIG OR LESS
Pipe NPS 2 and Smaller: Bronze gate valves, NRS or RS, Class 125 or as required.

Pipe NPS 2-1/2 and Larger: Iron gate valves, NRS or OS&Y, Class 125 or as required.

HIGH-PRESSURE STEAM VALVE SCHEDULE - MORE THAN 15 PSIG

Pipe NPS 2 and Smaller: Bronze gate valves, NRS or RS, Class 125 or as required.
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B.  Pipe NPS 2-1/2 and Larger: Iron gate valves, NRS or OS&Y, Class 125 or as required.

3.10 STEAM-CONDENSATE VALVE SCHEDULE
A.  Pipe NPS 2 and Smaller: Bronze gate valves, NRS or RS, Class 125 or as required.

B.  Pipe NPS 2-1/2 and Larger: Iron gate valves, NRS or OS&Y, Class 125 or as required.

END OF SECTION 230523.15
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SECTION 230523.16 - PLUG VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

A.

A.

A.

B.

C.

SUMMARY
Section Includes:

1. Lubricated plug valves.
2. Eccentric plug valves.

DEFINITIONS

CWP: Cold working pressure.

ACTION SUBMITTALS

Product Data: For each type of valve.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set plug valves open to minimize exposure of functional surfaces.

Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels, stems, or other components as lifting or rigging points unless specifically indicated
for this purpose in manufacturer's written instructions.

PART 2 - PRODUCTS

2.1

A.

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.
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2.2

A.

23

PERFORMANCE REQUIREMENTS
ASME Compliance:

ASME B1.20.1 for threads for threaded-end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.5 for flanges on metric standard piping.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.34 for flanged, threaded, and welding ends.

ASME B31.1 for power piping valves.

ASME B31.9 for building services piping valves.

Nk W=

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types: Wrench. Furnish Owner with one wrench for every 10 plug valves, for
each size square plug-valve head.

LUBRICATED PLUG VALVES

Class 125, Lubricated Plug Valves with Threaded Ends:

1. Description:

a. Standard: MSS SP-78, Type I single gland.

b. NPS 2-1/2 to NPS 4, CWP Rating: 200 psig.

c. Body Material: ASTM A48/A48M or ASTM A126, cast iron with lubrication-
sealing system.

d. Plug: Cast iron or bronze with sealant groove.

Class 125, Lubricated Plug Valves with Flanged Ends:

1. Description:
a. Standard: MSS SP-78, Type I single gland or Type II regular gland.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A48/A48M or ASTM A126, cast iron with lubrication-

sealing system.
e. Plug: Cast iron or bronze with sealant groove.
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C.  Class 125, Cylindrical, Lubricated Plug Valves with Threaded Ends:

1. Description:
a. Standard: MSS SP-78, Type IV.
b. NPS 2-1/2 to NPS 4, CWP Rating: 200 psig.
c. Body Material: ASTM A48/A48M or ASTM A126, cast iron with lubrication-
sealing system.
d. Plug: Cast iron or bronze with sealant groove.

D.  Class 125, Cylindrical, Lubricated Plug Valves with Flanged Ends:

I. Description:
a. Standard: MSS SP-78, Type IV.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
c. Body Material: ASTM A48/A48M or ASTM A126, cast iron with lubrication-
sealing system.
d. Plug: Cast iron or bronze with sealant groove.

E. Class 250, Lubricated Plug Valves with Threaded Ends:

I. Description:

a.
b.
C.

d.

Standard: MSS SP-78, Type I single gland or Type II regular gland.

NPS 2-1/2 to NPS 4, CWP Rating: 400 psig.

Body Material: ASTM A48/A48M or ASTM A126, cast iron with lubrication-
sealing system.

Plug: Cast iron or bronze with sealant groove.

F. Class 250, Lubricated Plug Valves with Flanged Ends:

1. Description:
a. Standard: MSS SP-78, Type I single gland or Type II regular gland.
b. NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.
c. NPS 14 to NPS 24, CWP Rating: 300 psig.
d. Body Material: ASTM A48/A48M or ASTM A126, cast iron with lubrication-

c.

sealing system.
Plug: Cast iron or bronze with sealant groove.

G.  Class 250, Cylindrical, Lubricated Plug Valves with Threaded Ends:

1. Description:
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a. Standard: MSS SP-78, Type IV.

b. NPS 2-1/2 to NPS 4, CWP Rating: 400 psig.

c. Body Material: ASTM A48/A48M or ASTM A126, cast iron with lubrication-
sealing system.

d. Plug: Cast iron or bronze with sealant groove.

H.  Class 250, Cylindrical, Lubricated Plug Valves with Flanged Ends:

I. Description:

a. Standard: MSS SP-78, Type IV.

b. NPS 2-1/2 to NPS 12, CWP Rating: 400 psig.

c. Body Material: ASTM A48/A48M or ASTM A126, Grade 40 cast iron with
lubrication-sealing system.

d. Plug: Cast iron or bronze with sealant groove.

24 ECCENTRIC PLUG VALVES

A. 175 CWP, Eccentric Plug Valves with Resilient Seating.

1. Description:

a. Standard: MSS SP-108.

CWP Rating: 175 psig minimum.

Body and Plug: ASTM A48/A48M, gray iron; ASTM A126, gray iron; or
ASTM A536, ductile iron.

Bearings: Oil-impregnated bronze or stainless steel.

Ends: Flanged.

Stem-Seal Packing: Asbestos free.

Plug, Resilient-Seating Material: Suitable for potable-water service unless
otherwise indicated.

© e o

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and

handling.

B.  Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

C.  Examine threads on valve and mating pipe for form and cleanliness.
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D.  Examine mating flange faces for conditions that might cause leakage. Check bolting for proper

32

33

34

size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Provide support of piping adjacent to valves such that no force is imposed upon valves.

Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

Install valves so that center of rotation is horizontal or slopes upward from centerline of pipe.
Install valves in position that does not project into aisles or block access to other equipment.
Install valves in position to allow full stem and manual operator movement.

Verify that joints of each valve have been properly installed and sealed to ensure that there is no
leakage or damage.

Install chainwheels on manual operators for plug valves NPS 4and larger and more than 96
inches above floor. Extend chains to 60 inches above finished floor.

Install valve tags. Comply with requirements for valve tags and schedules in Section 230553
"Identification for HVAC Piping and Equipment."

Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve of manufacturer's recommended maximum.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

1. Shutoff Service: Plug valves.

If valves with CWP ratings are unavailable, the same types of valves with higher CWP ratings
may be substituted.
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C. End Connections:

L. For Copper Tubing, NPS 2 and Smaller: Threaded ends.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end

option is indicated in valve schedules.

For Copper Tubing, NPS 5 and Larger: Flanged ends.

For Steel Piping, NPS 2 and Smaller: Threaded ends.

5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end

option is indicated in valve schedules.

For Steel Piping, NPS 5 and Larger: Flanged ends.

7. For Grooved-End Copper Tubing and Steel Piping, except Steam and Steam Condensate
Piping: Valve ends may be grooved.

B w

o

3.5 HOT-WATER AND CHILLED-WATER VALVE SCHEDULE
A.  Pipe NPS 2-1/2 and Larger:
1. Lubricated Plug Valves: Class 125 or Class 250, regular gland or cylindrical, threaded or

flanged.
2. Eccentric Plug Valves: 175 CWP, resilient seating.

3.6 CONDENSER-WATER VALVE SCHEDULE

A.  Pipe NPS 2-1/2 and Larger: Lubricated plug valves, Class 125 or Class 250, regular gland or
cylindrical, threaded or flanged.

3.7 STEAM-CONDENSATE VALVE SCHEDULE

A.  Pipe NPS 2-1/2 and Larger: Lubricated plug valves, Class 125 or Class 250, regular gland or
cylindrical, threaded or flanged.

END OF SECTION 230523.16
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Fiberglass pipe hangers.

Metal framing systems.
Fiberglass strut systems.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Equipment stands.

0. Equipment supports.

= XNk WD =

B.  Related Requirements:

1. Section 230548.13 "Vibration Controls for HVAC" for vibration isolation devices.
2. Section 233113 "Metal Ducts" for duct hangers and supports.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A.  Welding certificates.

1.5 QUALITY ASSURANCE

A.  Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B.  Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code, Section IX.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

PERFORMANCE REQUIREMENTS

Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand
the effects of gravity loads and stresses within limits and under conditions indicated according
to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel or stainless
steel.

el S

Stainless Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

Copper Pipe and Tube Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-plated steel or
stainless steel.

TRAPEZE PIPE HANGERS

Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.
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2.4 FIBERGLASS PIPE HANGERS
A.  Clevis-Type, Fiberglass Pipe Hangers:

1. Description: Similar to MSS SP-58, Type 1, factory-fabricated steel pipe hanger except
hanger is made of fiberglass or fiberglass-reinforced resin.

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of fiberglass, polyurethane
or stainless steel.

3. Flammability: ASTM D635, ASTM E84, and UL 94.

B.  Strap-Type, Fiberglass Pipe Hangers:

1. Description: Similar to MSS SP-58, Type 9 or Type 10, steel pipe hanger except hanger
is made of fiberglass-reinforced resin.

a. Flammability: ASTM D635, ASTM E84, and UL 94.

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless
steel.

2.5 PLASTIC PIPE HANGERS

A.  Description: Similar to MSS SP-58, Types 1 through 58, factory-fabricated steel pipe hanger
except hanger is made of plastic.

B.  Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel or stainless
steel.

C.  Flammability: ASTM D635, ASTM E84, and UL 94.

2.6 METAL FRAMING SYSTEMS

A.  MFMA Manufacturer Metal Framing Systems:

1. Description: Shop- or field-fabricated, pipe-support assembly made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

3. Channels: Continuous slotted carbon-steel, stainless steel, Type 304, stainless steel,
Type 316 or extruded-aluminum channel with inturned lips.

4. Channel Width: Selected for applicable load criteria.

5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot
and, when tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel or

stainless steel.

7. Metallic Coating: No coating, Plain, Pregalvanized G90, Electroplated zinc, Hot-dip
galvanized or Gold (yellow zinc dichromate) galvanized as required.

8. Paint Coating: Green epoxy, acrylic, or urethane.
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9. Plastic Coating: PVC.

2.7

2.8

B.  Non-MFMA Manufacturer Metal Framing Systems:

nbkwbd

*x

Description: Shop- or field-fabricated, pipe-support assembly made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.
Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
Channels: Continuous slotted carbon-steel or stainless steel channel with inturned lips.
Channel Width: Select for applicable load criteria.

Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot
and, when tightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel or
stainless steel.

Metallic Coating: Plain, Pregalvanized G90 or Hot-dip galvanized.

Paint Coating: Green epoxy, acrylic, or urethane.

Plastic Coating: PVC.

FIBERGLASS STRUT SYSTEMS

A.  Description: Structural-grade, factory-formed, glass-fiber-resin channels and angles for
supporting multiple parallel pipes.

el S

o

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
Channels: Continuous slotted fiberglass-reinforced plastic channel with inturned lips.
Channel Width: Selected for applicable load criteria.

Fittings and Accessories: Products provided by channel and angle manufacturer and
designed for use with those items.

Fitting and Accessory Materials: Same as those for channels and angles, except metal
items may be stainless steel.

Rated Strength: Selected to suit applicable load criteria.

Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

THERMAL-HANGER SHIELD INSERTS

A.  Insulation-Insert Material for Cold Piping: ASTM C552, Type I cellular glass with 100-psi or
ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psi minimum compressive strength
and vapor barrier.

B.  Insulation-Insert Material for Hot Piping: Water-repellent-treated, ASTM C533, Type I calcium
silicate with 100-psi, ASTM C552, Type Il cellular glass with 100-psi or ASTM C591,
Type VI, Grade 1 polyisocyanurate with 125-psi minimum compressive strength.
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C.  For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D.  For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

2.9 FASTENER SYSTEMS

A.  Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

B.  Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland
cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

1. Indoor Applications: Zinc-coated or stainless steel.
2. Outdoor Applications: Stainless steel.
2.10 PIPE STANDS

A.  General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.

B.  Compact Pipe Stand:

1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to
support pipe, for roof installation without membrane penetration.
2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
3. Hardware: Galvanized steel or polycarbonate.
4. Accessories: Protection pads.
C.  Low-Profile, Single Base, Single-Pipe Stand:

1. Description: Single base with vertical and horizontal members, and pipe support, for roof
installation without membrane protection.

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.

3. Vertical Members: Two, galvanized or stainless-steel, continuous-thread 1/2-inch rods.

4, Horizontal Member: Adjustable horizontal, galvanized or stainless-steel pipe support
channels.

5. Pipe Supports: Roller, Strut clamps, Clevis hanger or Swivel hanger.

6. Hardware: Galvanized or Stainless steel.
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7. Accessories: Protection pads.

8.

Height: 12 inches above roof.

D.  High-Profile, Single Base, Single-Pipe Stand:

W

AN

8.

Description: Single base, vertical and horizontal members, and pipe support, for roof
installation without membrane penetration.
Base: Single vulcanized rubber or molded polypropylene.

Vertical Members: Two, galvanized or stainless-steel, continuous-thread 1/2-inch rods.
Horizontal Member: One, adjustable height, galvanized- or stainless-steel pipe support
slotted channel or plate.

Pipe Supports: Roller, Clevis hanger or Swivel hanger.

Hardware: Galvanized or Stainless steel.

Accessories: Protection pads, 1/2-inch continuous-thread galvanized-steel rod or 1/2-
inch continuous-thread stainless steel rod.

Height: 36 inches above roof.

E. High-Profile, Multiple-Pipe Stand:

W

PN

Description: Assembly of bases, vertical and horizontal members, and pipe supports, for
roof installation without membrane penetration.
Bases: Two or more; vulcanized rubber or molded polypropylene.

Vertical Members: Two or more, galvanized or stainless-steel channels.

Horizontal Members: One or more, adjustable height, galvanized or stainless-steel pipe
support.

Pipe Supports: Roller, Strut clamps, Clevis hanger or Swivel hanger.

Hardware: Galvanized or Stainless steel.

Accessories: Protection pads, 1/2-inch continuous-thread rod.

Height: 36 inches above roof.

F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof

curb.

2.11 EQUIPMENT SUPPORTS

A.  Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

2.12 OUTDOOR EQUIPMENT STANDS

L.

Description: Individual foot supports with elevated adjustable channel cross bars and
clamps/fasteners/bolts for ground or roof supported outdoor equipment components,
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2.13
A.
B.
C
D

E.

without roof membrane penetration, in a pre-fabricated system that can be modularly-
assembled on site.

2. Foot Material: Rubber or polypropylene.

Rails Material: Hot dip galvanized carbon steel.

W

MATERIALS

Aluminum: ASTM B221.

Carbon Steel: ASTM A1011/A1011M.

Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.

Stainless Steel: ASTM A240/A240M.

Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications
and stainless steel for outdoor applications. Mating nuts and washers of similar materials as

rods.

Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink
and nonmetallic grout; suitable for interior and exterior applications.

L. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

APPLICATION

Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps,
and attachments as required to properly support piping from the building structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of
parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
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L. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

C.  Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install
hangers and attachments as required to properly support piping from building structure.

D.  Metal or Fiberglass Framing System Installation: Arrange for grouping of parallel runs of
piping, and support together on field-assembled strut systems.

E. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
F. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

G.  Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for
curbs.

H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

L Equipment Support Installation: Fabricate from welded-structural-steel shapes.

J. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

K. Install lateral bracing with pipe hangers and supports to prevent swaying.

L. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten

inserts to forms and install reinforcing bars through openings at top of inserts.

M. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.
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N.  Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.
O.  Insulated Piping:
Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.
Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.
Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
33 EQUIPMENT SUPPORTS
A.  Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.
B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C.  Provide lateral bracing, to prevent swaying, for equipment supports.
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34 METAL FABRICATIONS

A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

B.  Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C.  Field Welding: Comply with AWS D1.1/D1.1M procedures for shiclded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4, Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.
3.5 ADJUSTING

A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B.  Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.6 PAINTING

A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded arecas and apply

galvanizing-repair paint to comply with ASTM A780/A780M.
3.7 HANGER AND SUPPORT SCHEDULE

A.  Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B.  Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C.  Use hangers and supports with galvanized metallic coatings for piping and equipment that will

not have field-applied finish.
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D.  Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.
E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing
systems and attachments for general service applications.
F. Use stainless steel pipe hangers and fiberglass pipe hangers and fiberglass strut systems and
stainless steel or corrosion-resistant attachments for hostile environment applications.
G.  Use copper-plated pipe hangers and copper or stainless steel attachments for copper piping and
tubing.
H.  Use padded hangers for piping that is subject to scratching.
L Use thermal-hanger shield inserts for insulated piping and tubing.
J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in

piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4
to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 if little or no insulation is required.

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8.

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8.

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

10.  Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 8.

11.  Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3.

12.  U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

13.  Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

14.  Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.
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16.  Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion
support and cast-iron floor flange.

17.  Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.

18.  Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and contraction
might occur.

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is unnecessary.

20.  Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction might occur and vertical
adjustment is unnecessary.

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

K.  Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

el S

M. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.
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7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-
beams for heavy loads.
10.  Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.
12.  Welded-Steel Brackets: For support of pipes from below or for suspending from above
by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
c. Heavy (MSS Type 33): 3000 Ib.
13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
14.  Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear

horizontal movement where headroom 1is limited.

N.  Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

2.

3.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

O.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.
2.

3.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from hanger.
Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
trapeze support.

Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
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auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

Q. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

R.  Use powder-actuated fasteners or mechanical-expansion anchors instead of building

attachments where required in concrete construction.

END OF SECTION 230529
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SECTION 230548.13 - VIBRATION CONTROLS FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

1.2 SUMMARY
A. Section Includes:

Elastomeric isolation pads.
Elastomeric isolation mounts.
Restrained elastomeric isolation mounts.
Open-spring isolators.
Housed-spring isolators.
Restrained-spring isolators.
Housed-restrained-spring isolators.
Pipe-riser resilient support.

9. Resilient pipe guides.

10.  Air-spring isolators.

11.  Restrained-air-spring isolators.

12.  Elastomeric hangers.

13.  Spring hangers.

14.  Snubbers.

15. Restraints - rigid type.

16. Restraints - cable type.

17.  Restraint accessories.

18.  Post-installed concrete anchors.

19.  Concrete inserts.

20.  Vibration isolation equipment bases.
21.  Restrained isolation roof-curb rails.

PN R WD =

1.3 DEFINITIONS
A.  IBC: International Building Code.

B.  OSHPD: Office of Statewide Health Planning and Development (for the State of California
owned and regulated medical facilities).

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

VIBRATION CONTROLS FOR HVAC 230548.13 - 1



Greater Hartford Transit District

Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023
L. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of vibration isolation device component.
3. Annotate to indicate application of each product submitted and compliance with
requirements.
4, Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.
B.  Shop Drawings:
1. Detail fabrication and assembly of equipment bases.
2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments

1.5

A.

B.

C.

1.6

A.

1.7

A.

B.

to structure and to supported equipment. Include adjustable motor bases, rails, and frames
for equipment mounting.
INFORMATIONAL SUBMITTALS
Coordination Drawings: Show coordination of vibration isolation device installation for HVAC
piping and equipment with other systems and equipment in the vicinity, including other
supports and restraints.

Qualification Data: For testing agency.

Welding certificates.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For [air-spring mounts] [and] [restrained-air-spring mounts]
to include in operation and maintenance manuals.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct testing indicated, be an NRTL as defined by OSHA in 29 CFR 1910.7 and be

acceptable to authorities having jurisdiction.

Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

PART 2 - PRODUCTS

2.1

A.

ELASTOMERIC ISOLATION PADS

Elastomeric Isolation Pads:
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1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform

2.2

23

24

loading over pad area.

Size: Factory or field cut to match requirements of supported equipment.
Minimum deflection as indicated on Drawings.

Pad Material: Oil- and water-resistant rubber.

Infused nonwoven cotton or synthetic fibers-optional.

Load-bearing metal plates adhered to pads-optional.

Sandwich-Core Material-optional: [Resilient] [and] [elastomeric].

a. Infused nonwoven cotton or synthetic fibers-optional.

Nounhkwbd

ELASTOMERIC ISOLATION MOUNTS
Elastomeric Isolation Mounts:
1. Mounting Plates:
a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and
threaded| with threaded studs or bolts].

b. Baseplate-optional: Encapsulated steel bottom plates with holes provided for
anchoring to support structure.

2. Minimum deflection as indicated on Drawings.
3. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.

RESTRAINED ELASTOMERIC ISOLATION MOUNTS
Restrained Elastomeric Isolation Mounts:
1. Description: All-directional isolator with restraints containing two separate and opposing

clastomeric elements that prevent central threaded element and attachment hardware from
contacting the housing during normal operation.

a. Housing: Cast-ductile iron or welded steel.
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.
2. Minimum deflection as indicated on Drawings.

OPEN-SPRING ISOLATORS
Freestanding, Laterally Stable, Open-Spring Isolators:

1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

2. Minimum Additional Travel: 50 percent of the required deflection at rated load.

3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
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4. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
5. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator
pad attached to the underside. Baseplates shall limit floor load to 500 psi.
6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to
fasten and level equipment.
7. Minimum deflection as indicated on Drawings.

25 HOUSED-SPRING ISOLATORS

A.  Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing:

1.

W

Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Minimum deflection as indicated on Drawings.

Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psi.

b. Top housing with [attachment and leveling bolt], [threaded mounting holes and
internal leveling device] or [elastomeric pad].

2.6 RESTRAINED-SPRING ISOLATORS

A.  Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint:

L.

Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight
being removed.

a. Base with holes for bolting to structure with an elastomeric isolator pad attached to
the underside. Bases shall limit floor load to 500 psi.

b. Top plate with [threaded mounting holes] or [elastomeric pad].

c. Internal leveling bolt that acts as blocking during installation.

Restraint: Limit stop as required for equipment and authorities having jurisdiction.
Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Minimum deflection as indicated on Drawings.
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2.7 HOUSED-RESTRAINED-SPRING ISOLATORS

A.  Freestanding, Steel, Open-Spring Isolators with Vertical-Limit Stop Restraint in Two-Part

Telescoping Housing:

1. Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators. Housings are equipped with
[adjustable] or [non-adjustable] snubbers to limit vertical movement.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psi.

b. Threaded top housing with adjustment bolt and cap screw to fasten and level
equipment.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Minimum deflection as indicated on Drawings.

2.8 PIPE-RISER RESILIENT SUPPORT
A.  All-Directional, Acoustical Pipe Anchor Consisting of Two Steel Tubes Separated by a

Minimum 1/2-inch- Thick Neoprene:

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical
travel in both directions.

2. Maximum Load Per Support: 500 psi on isolation material providing equal isolation in all
directions.

3. Minimum deflection as indicated on Drawings.

2.9 RESILIENT PIPE GUIDES
A.  Telescopic Arrangement of Two Steel Tubes or Post and Sleeve Arrangement Separated by a

Minimum 1/2-inch- Thick Neoprene:

1. Factory-Set Height Guide with Shear Pin-optional: Shear pin shall be removable and
reinsertable to allow for selection of pipe movement. Guides shall be capable of motion
to meet location requirements.

2.10 AIR-SPRING ISOLATORS
A.  Freestanding, Single or Multiple, Compressed-Air Bellows:
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L. Bellows Assembly: Upper and lower powder-coated steel sections connected by a
replaceable, flexible, nylon-reinforced neoprene bellows or similar elastomeric material.
2. Maximum Natural Frequency: 3 Hz.
3. Operating Pressure Range: 25 to 100 psi.
4. Burst Pressure: At least three times manufacturer's published maximum operating
pressure.
5. Minimum deflection as indicated on Drawings.
6. Automatic leveling valve-optional.

2.11 RESTRAINED-AIR-SPRING ISOLATORS

A.  Freestanding, Single or Multiple, Compressed-Air Bellows with Vertical-Limit Stop Restraint:

L.

SAINANE ol ol

11.

Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight
being removed.

a. Base with holes for bolting to structure with an elastomeric isolator pad attached to
the underside. Bases shall limit floor load to 500 psi.

b. Top plate with [threaded mounting holes] or [elastomeric pad].

c. Internal leveling bolt that acts as blocking during installation.

Restraint: Limit stop as required for equipment and authorities having jurisdiction.
Minimum deflection as indicated on Drawings.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Bellows Assembly: Upper and lower powder-coated steel sections connected by a
replaceable, flexible, nylon-reinforced neoprene bellows or similar elastomeric material.
Maximum Natural Frequency: 3 Hz.

Operating Pressure Range: 25 to 100 psi.

Burst Pressure: At least three times manufacturer's published maximum operating
pressure.

Automatic leveling valve-optional.

2.12 ELASTOMERIC HANGERS

A.  Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:

L.

Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

Damping Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material
with a projecting bushing for the underside opening preventing steel-to-steel contact.
Minimum deflection as indicated on Drawings.
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2.13 SPRING HANGERS

A.  Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in

2.14

2.15

2.16

Compression:

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring

at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Minimum deflection as indicated on Drawings.

Overload Capacity: Support 200 percent of rated load, fully compressed, without

deformation or failure.

7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.

AU

SNUBBERS

Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts,
and replaceable resilient isolation washers and bushings.

1. Post-Installed Concrete Anchor Bolts: Secure to concrete surface with post-installed
concrete anchors. Anchors to be prequalified in accordance with ACI 355.2 testing and
designated in accordance with [ACI 318-08 Appendix D for 2009 IBC], [ACI 318-11
Appendix D for 2012 IBC] or [ACI 318-14 Ch. 17 for 2015 or 2018 IBC].

Preset Concrete Inserts: Prequalified in accordance with ICC-ES AC446 testing.
Anchors in Masonry: Design in accordance with TMS 402.

Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.
Resilient Cushion: Maximum 1/4-inch air gap, and minimum 1/4 inch thick.

nbkwbd

RESTRAINTS - RIGID TYPE

Description: Shop- or field-fabricated bracing assembly made of AISI S110-07-S1 slotted steel
channels, ANSI/ASTM AS53/A53M steel pipe as per NFPA 13, or other rigid steel brace
member. Includes accessories for attachment to braced component at one end and to building
structure at the other end and other matching components and with corrosion-resistant coating;
rated in tension, compression, and torsion forces.

RESTRAINTS - CABLE TYPE

Restraint Cables: [ASTM A1023/A1023M galvanized or ASTM A603 galvanized-steel] or
[ASTM A492 stainless steel] cables. End connections made of steel assemblies with thimbles,
brackets, swivel, and bolts designed for restraining cable service; with fittings attached by
means of poured socket, swaged socket, or mechanical (Flemish eye) loop.
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B.  Restraint cable assembly and cable fittings must comply with [ASCE/SEI 19-10] or

2.17

2.18

[ASCE/SEI 19-16]. All cable fittings and complete cable assembly must maintain the minimum
cable breaking force. U-shaped cable clips and wedge-type end fittings do not comply and are
unacceptable.

RESTRAINT ACCESSORIES

Hanger-Rod Stiffener: [Steel tube or steel slotted-support-system sleeve with internally bolted
connections] or [Reinforcing steel angle clamped] to hanger rod.

Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers
to [rigid channel bracings] [and] [restraint cables].

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
clements and steel sleeves designed for rigid equipment mountings, and matched to type and
size of attachment devices used.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

POST-INSTALLED CONCRETE ANCHORS
Mechanical Anchor Bolts:

1. Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior
applications and stainless steel for exterior applications. Select anchor bolts with strength
for anchor and as tested according to ASTM E488/E488M.

Adhesive Anchor Bolts:

1. Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based
resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts
and hardware with zinc-coated steel for interior applications and stainless steel for
exterior applications. Select anchor bolts with strength required for anchor and as tested
according to ASTM E488/E488M.

Provide post-installed concrete anchors that have been prequalified for use in wind-load
applications. Post-installed concrete anchors must comply with all requirements of
[ASCE/SEI 7-05, Ch. 13], [ASCE/SEI 7-10, Ch. 13] or [ASCE/SEI 7-16, Ch. 13].

1. Prequalify post-installed anchors in concrete in accordance with ACI 355.2 or other
approved qualification testing procedures.

2. Prequalify post-installed anchors in masonry in accordance with approved qualification
procedures.
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D.  Expansion-type anchor bolts are not permitted for equipment in excess of 10 hp that is not
vibration isolated.

1. Undercut expansion anchors are permitted.

2.19 CONCRETE INSERTS
A.  Provide preset concrete inserts that are prequalified in accordance with ICC-ES AC466 testing.

B.  Comply with ANSI/MSS SP-58.

2.20 VIBRATION ISOLATION EQUIPMENT BASES
A. Steel Rails: Factory-fabricated, welded, structural-steel rails.

1. Design Requirements: Lowest possible mounting height with not less than I-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide rails.

a. Include supports for suction and discharge elbows for pumps.

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. Rails
shall have shape to accommodate supported equipment.

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

B. Steel Bases: Factory-fabricated, welded, structural-steel bases and rails.

1. Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases
or rails.

a. Include supports for suction and discharge elbows for pumps.

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. Bases
shall have shape to accommodate supported equipment.

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

C. Concrete Inertia Base: [Factory-fabricated] [or] [field-fabricated], welded, structural-steel bases
and rails ready for placement of cast-in-place concrete.

1. Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases
or rails.

a. Include supports for suction and discharge elbows for pumps.

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. Bases
shall have shape to accommodate supported equipment.
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2.21

A.

B.

C.

D.

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

4, Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and anchors
in place during placement of concrete. Obtain anchor-bolt templates from supported
equipment manufacturer.

RESTRAINED ISOLATION ROOF-CURB RAILS

Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb rail designed
to resiliently support equipment.

Upper Frame: Shall provide continuous and captive support for equipment.

Lower Support Assembly: Shall be formed sheet metal section containing adjustable and
removable steel springs that support upper frame. Lower support assembly shall have a means
for attaching to building structure and a wood nailer for attaching roof materials and shall be
insulated with a minimum of 2 inches of rigid glass-fiber insulation on inside of assembly.

1. Adjustable, restrained-spring isolators shall be mounted on elastomeric vibration isolation
pads and shall have access ports, for level adjustment, with removable waterproof covers
at all isolator locations. Isolators shall be located so they are accessible for adjustment at
any time during the life of the installation without interfering with integrity of roof.

2. Minimum deflection as indicated on Drawings.

Water Seal: Galvanized sheet metal with EPDM seals at corners, attached to upper support
frame, extending down past wood nailer of lower support assembly, and counterflashed over
roof materials.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

B.

EXAMINATION

Examine arecas and equipment to receive vibration isolation devices for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by [an agency acceptable to authorities having jurisdiction].

Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to wind-load forces.
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C.  Strength of Support Assemblies: Where not indicated, select sizes of components so strength is

33

adequate to carry static and wind force loads within specified loading limits.

INSTALLATION OF VIBRATION CONTROL DEVICES

Provide vibration control devices for systems and equipment where indicated in Equipment
Schedules or Vibration-Control Device Schedules on Drawings, where Specifications indicate
they are to be installed on specific equipment and systems, and where required by applicable
codes.

Coordinate location of embedded connection hardware with supported equipment attachment
and mounting points and with requirements for concrete reinforcement and formwork specified

in Section 033000 "Cast-in-Place Concrete."

Installation of vibration isolators must not cause any change of position of equipment, piping, or
ductwork resulting in stresses or misalignment.

Equipment Restraints:

1. Install snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as
close as possible to vibration isolators and bolt to equipment base and supporting
structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance

between anchor and adjacent surface exceeds 0.125 inch.
Piping Restraints:

1. Comply with requirements in MSS SP-127.

1. Space lateral supports a maximum of [40 feet] o.c., and longitudinal supports a maximum
of [80 feet] o.c.
2. Brace a change of direction longer than 12 feet.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Post-Installed Concrete Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify structural engineer if reinforcing steel or other embedded items are encountered
during drilling. Locate and avoid prestressed tendons, electrical and telecommunications
conduit, and gas lines.
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2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved

full design strength.

3. Wedge-Type Anchor Bolts: Protect threads from damage during anchor installation.
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural
element to which anchor is to be fastened.

4, Adhesive-Type Anchor Bolts: Clean holes to remove loose material and drilling dust
prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of
the hole and progressing toward the surface in such a manner as to avoid introduction of
air pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior

applications.

34 INSTALLATION OF AIR-SPRING ISOLATORS

A.  Independent Isolator Installation:

1. Install automatic leveling valve into each air isolator.
2. Inflate each isolator to [height] [and] [pressure] specified on Drawings.
B.  Pressure-Regulated Isolator Installation:
1. Connect all pressure regulators to a single dry, filtered [constant] air supply.
2. Inflate isolators to [height] [and] [or] [pressure] specified on Drawings.

3.5 ACCOMMODATION OF DIFFERENTIAL MOTION

A.  Provide flexible connections in piping systems where they cross structural joints and other point
where differential movement may occur. Provide adequate flexibility to accommodate
differential movement as determined in accordance with ASCE/SEI7. Comply with
requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping
Specialties" for piping flexible connections.

3.6 INSTALLATION OF VIBRATION ISOLATION EQUIPMENT BASES

A.  Coordinate dimensions of equipment bases with requirements of isolated equipment specified in
this and other Sections. Where dimensions of base are indicated on Drawings, they may require
adjustment to accommodate isolated equipment.

3.7 ADJUSTING

A.  Adjust isolators after system is at operating weight.
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B.  Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height.

3.8

After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.
FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform tests and inspections| with the assistance of a factory-authorized service
representative].

Remove and replace malfunctioning units and retest as specified above.

Prepare test and inspection reports.

END OF SECTION 230548.13
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Equipment labels.
Warning signs and labels.
Warning tape.

Pipe labels.

Duct labels.

Stencils.

Valve tags.

Warning tags.

NN R WD =

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.

B.  Samples: For color, letter style, and graphic representation required for each identification
material and device.

C.  Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

D.  Valve-numbering scheme.
E.  Valve Schedules: Provide for each piping system. Include in operation and maintenance
manuals.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A.  Metal Labels for Equipment:

1. Material and Thickness: Brass, 0.032-inch, stainless steel, 0.025-inch, aluminum, 0.032-
inch or anodized aluminum, 0.032-inch minimum thickness, with predrilled or stamped
holes for attachment hardware.

2. Letter and Background Color: As indicated for specific application under Part 3.

3. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.
4. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger
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2.2

lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering.

5. Fasteners: Stainless steel rivets or self-tapping screws.

6. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Plastic Labels for Equipment:
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,

1/16 inch thick, with predrilled holes for attachment hardware.
2. Letter and Background Color: As indicated for specific application under Part 3.

3. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

4. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to three-
fourths the size of principal lettering.

6. Fasteners: Stainless steel rivets or self-tapping screws.

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, with predrilled holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.
Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless steel rivets or self-taping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in

accordance with requirements of OSHA and NFPA70E and other applicable codes and
standards.
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L. Label Content: Include caution and warning information plus emergency notification
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instructions.

WARNING TAPE

Material: Vinyl.

Minimum Thickness: 0.005 inch.

Letter, Pattern, and Background Color: As indicated for specific application under Part 3.
Waterproof Adhesive Backing: Suitable for indoor or outdoor use.

Maximum Temperature: 160 deg F.

Minimum Width: 2 inches.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering
indicating service and showing flow direction in accordance with ASME A13.1.

Letter and Background Color: As indicated for specific application under Part 3.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference
of pipe and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings. Also include:

L. Pipe size.

2. Flow-Direction Arrows: Include flow-direction arrows on main distribution piping.
Arrows may be cither integral with label or applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping At least 1/2 inch
for viewing distances of up to 72 inches and proportionately larger lettering for greater
viewing distances.

DUCT LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, and having predrilled holes for attachment hardware.

Letter and Background Color: As indicated for specific application under Part 3.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.
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D.  Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

E. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

F. Fasteners: Stainless steel rivets or self-tapping screws.

G.  Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

H.  Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings. Also include the following:

L. Duct size.

2. Flow-Direction Arrows: Include flow-direction arrows on main distribution ducts.
Arrows may be either integral with label or may be applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping At least 1/2 inch
for viewing distances of up to 72 inches and proportionately larger lettering for greater
viewing distances.

2.6 STENCILS

A.  Stencils for Piping:

1. Lettering Size: Size letters in accordance with ASME A13.1 for piping At least 1/2 inch
for viewing distances of up to 72 inches and proportionately larger lettering for greater
viewing distances.

2. Stencil Material: Aluminum, brass, or fiberboard.

3. Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel in colors complying with
recommendations in ASME A13.1 unless otherwise indicated. Paint may be in
pressurized spray-can form.

4. Identification Paint: Exterior, alkyd enamel or acrylic enamel. Paint may be in
pressurized spray-can form.

5. Letter and Background Color: As indicated for specific application under Part 3.

B.  Stencils for Ducts:

1. Lettering Size: Minimum letter height of 1-1/4 inches for viewing distances of up to 15 ft.
and proportionately larger lettering for greater viewing distances.

2. Stencil Material: Fiberboard or metal.

3. Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel. Paint may be in
pressurized spray-can form.

4. Identification Paint: Exterior, alkyd enamel or acrylic enamel. Paint may be in
pressurized spray-can form.

5. Letter and Background Color: Color as indicated for specific application under Part 3.
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2.7

2.8

Stencils for Access Panels and Door Labels, Equipment Labels, and Similar Operational
Instructions:

1. Lettering Size: Minimum letter height of 1/2 inch for viewing distances of up to 72
inches and proportionately larger lettering for greater viewing distances.

2. Stencil Material: Fiberboard or metal.

3. Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel. Paint may be in
pressurized spray-can form.

4. Identification Paint: Exterior, alkyd enamel or acrylic enamel. Paint may be in

pressurized spray-can form.
5. Letter and Background Color: As indicated for specific application under Part 3.

VALVE TAGS

Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.

1. Tag Material: Brass, 0.04-inch, stainless steel, 0.024-inch, aluminum, 0.031-inch or
anodized aluminum, 0.031-inch minimum thickness, with predrilled or stamped holes for
attachment hardware.

2. Fasteners: Brass wire, link chain or beaded chain or S-hook.

Letter and Background Color: As indicated for specific application under Part 3.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for

identification. Mark valves for emergency shutoff and similar special uses.

1. Include valve-tag schedule in operation and maintenance data.

WARNING TAGS

Description: Preprinted or partially preprinted accident-prevention tags of plasticized card
stock with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.

2. Fasteners: Brass grommet and wire.

3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION," or "DO
NOT OPERATE."

4. Letter and Background Color: As indicated for specific application under Part 3.

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 230553 -5



Greater Hartford Transit District
Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023

PART 3 - EXECUTION

3.1

A.

3.2

34

3.5

PREPARATION

Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well
as dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.

INSTALLATION, GENERAL REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.
Install identifying devices before installing acoustical ceilings and similar concealment.

Locate identifying devices so that they are readily visible from the point of normal approach.

INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS
Permanently fasten labels on each item of mechanical equipment.

Sign and Label Colors:

1. White letters on an ANSI Z535.1 safety-blue background.

Locate equipment labels where accessible and visible.

Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other
equipment where arc-flash hazard exists, as indicated on Drawings, and in accordance with
requirements of OSHA and NFPA 70E, and other applicable codes and standards.
INSTALLATION OF WARNING TAPE

Warning Tape Color and Pattern: Yellow background with black diagonal stripes.

Install warning tape on pipes and ducts, with cross-designated walkways providing less than 6
ft. of clearance.

Locate tape so as to be readily visible from the point of normal approach.

INSTALLATION OF PIPE LABELS

Install pipe labels showing service and flow direction with permanent adhesive on pipes.

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 230553 -6



Greater Hartford Transit District

Union Station HVAC Equipment Replacement Al Engineers, Inc.
100% Bid Documents 11-01-2023
B.  Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may be

3.6

provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels,
complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping
system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Within 3 ft. of each valve and control device.

2. At access doors, manholes, and similar access points that permit view of concealed
piping.

3. Within 3 ft. of equipment items and other points of origination and termination.

4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas

of congested piping, ductwork, and equipment.

Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at
temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated, use a short
section of insulation or use stenciled labels.

Flow-Direction Arrows: Use arrows to indicate direction of flow in pipes, including pipes where
flow is allowed in both directions.

Pipe-Label Color Schedule:

Chilled-Water Piping: White letters on an ANSI Z535.1 safety-green background.

Condenser-Water Piping: White letters on anANSI Z535.1 safety-green background.

Heating Water Piping: White letters on an ANSI Z535.1 safety-green background.

Refrigerant Piping: White letters on an ANSI Z535.1 safety-blue background.

Low-Pressure Steam Piping: Black letters on an ANSI Z535.1 safety-yellow background

or White letters on an ANSI Z535.1 safety-green background.

6. High-Pressure Steam Piping: Black letters on an ANSI Z535.1 safety-yellow background
or White letters on an ANSI Z535.1 safety-green background.

7. Steam Condensate Piping: Black letters on an ANSI Z535.1 safety-yellow background or
White letters on an ANSI Z535.1 safety-green background.

8. Toxic and Corrosive Fluids: Black letters on an ANSI Z535.1 safety-orange background.

9. Flammable Fluids: Black letters on an ANSI Z535.1 safety-yellow background.

10.  Combustible Fluids: White letters on an ANSI Z535.1 safety-brown background.

11.  Potable and Other Water: White letters on an ANSI Z535.1 safety-green background.

12.  Compressed Air: White letters on an ANSI Z535.1 safety-blue background.

M

INSTALLATION OF DUCT LABELS

Install plastic-laminated self-adhesive duct labels showing service and flow direction with
permanent adhesive on air ducts.
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1. Provide labels in the following color codes:
a. For air supply ducts: White letters on blue background.
b. For air return ducts: White letters on blue background.
c. For exhaust-, outside-, relief-, return-, and mixed-air ducts: White letters on blue
background.

3.7

Stenciled Duct-Label Option: Stenciled labels showing service and flow direction may be
provided instead of plastic-laminated duct labels, at Installer's option.

1. For all air ducts: Black letters on white background.

Locate label near each point where ducts enter into and exit from concealed spaces and at
maximum intervals of 20 ft. where exposed or are concealed by removable ceiling system.

Stenciled Access Panels and Door Labels, Equipment Labels, and Similar Operational
Instructions:

1. Black letters on White background.

INSTALLATION OF VALVE TAGS

Install tags on valves and control devices in piping systems, except check valves, valves within
factory-fabricated equipment units, shutoff valves, and HVAC terminal devices and similar
roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule in
the operating and maintenance manual.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below.

1. Valve-Tag Size and Shape:

Chilled Water: 1-1/2 inches, round.
Condenser Water: 1-1/2 inches, round.
Refrigerant: 1-1/2 inches, round.

Hot Water: 1-1/2 inches, round.

Gas: 1-1/2 inches, round.

Low-Pressure Steam: 1-1/2 inches, round.
High-Pressure Steam: 1-1/2 inches, round.
Steam Condensate: 1-1/2 inches, round.

PR e a0 o

2. Valve-Tag Colors:

a. For each piping system, use the same lettering and background coloring system on
valve tags as used for the Pipe Label Schedule text and background.
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3.8 INSTALLATION OF WARNING TAGS

A.  Warning Tag Color: Black letters on an ANSI Z535.1 safety-yellow background.

B.  Attach warning tags, with proper message, to equipment and other items where scheduled.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Testing, Adjusting, and Balancing of Air Systems:
Constant-volume air systems.
Dual-duct systems.
Variable-air-volume systems.

Multizone systems.
Induction-unit systems.

o0 o

2. Testing, Adjusting, and Balancing of Hydronic Piping Systems:

a. Constant-flow hydronic systems.
b. Variable-flow hydronic systems.
c. Primary-secondary hydronic systems.

3 Testing, adjusting, and balancing of fuel oil systems for HVAC.

4 Testing, adjusting, and balancing of steam and condensate piping systems.
5. Testing, adjusting, and balancing of equipment.

6. Testing, adjusting, and balancing of existing HVAC systems and equipment.
7 Procedures for exhaust hoods.

8. Sound tests.

9. Vibration tests.

10.  Duct leakage tests verification.

11.  Pipe leakage tests verification.

12.  UFAD plenum leakage tests verification.

13.  HVAC-control system verification.

14.  Smoke-control system tests.

15.  Stair-pressurization system tests.

16.  Elevator-pressurization system tests.

1.3 DEFINITIONS

A. AABC: Associated Air Balance Council.
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B.  NEBB: National Environmental Balancing Bureau.
C.  TAB: Testing, adjusting, and balancing.
D.  TABB: Testing, Adjusting, and Balancing Bureau.

=

TAB Specialist: An independent entity meeting qualifications to perform TAB work.
F. TDH: Total dynamic head.

G. UFAD: Underfloor air distribution.

1.4 PREINSTALLATION MEETINGS

A. TAB Conference: Conduct a TAB conference at Project site after approval of the TAB
strategies and procedures plan, to develop a mutual understanding of the details. Provide a
minimum of 14 days' advance notice of scheduled meeting time and location.

1. Minimum Agenda Items:
a. The Contract Documents examination report.
b. The TAB plan.
c. Needs for coordination and cooperation of trades and subcontractors.
d. Proposed procedures for documentation and communication flow.

1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation
that the TAB specialist and this Project's TAB team members meet the qualifications specified

in "Quality Assurance" Article.

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed,
submit the Contract Documents review report, as specified in Part 3.

C.  Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures, as specified in "Preparation” Article.

D.  System Readiness Checklists: Within 60 days of Contractor's Notice to Proceed, submit system
readiness checklists, as specified in "Preparation" Article.

E. Examination Report: Submit a summary report of the examination review required in
"Examination" Article.

F. Certified TAB reports.
G.  Sample report forms.

H.  Instrument calibration reports, to include the following:
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1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.

1.6

A.

1.7

A.

B.

QUALITY ASSURANCE
TAB Specialists Qualifications, Certified by AABC:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC.

TAB Specialists Qualifications, Certified by NEBB or TABB:

I. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB.

Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation."

ASHRAE/IES 90.1  Compliance:  Applicable requirements in  ASHRAE/IES 90.1,
Section 6.7.2.3 - "System Balancing."

Code and AHJ Compliance: TAB is required to comply with governing codes and requirements
of authorities having jurisdiction.

FIELD CONDITIONS

Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB
period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.
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B.  Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer
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wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are applicable for intended purpose and are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data, including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

Examine ceiling plenums and underfloor air plenums used for HVAC to verify that they are
properly separated from adjacent areas and sealed.

Examine equipment performance data, including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight,
filters are clean, and equipment with functioning controls is ready for operation.

Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible
and their controls are connected and functioning.

Examine temporary and permanent strainers. Verify that temporary strainer screens used during
system cleaning and flushing have been removed and permanent strainer baskets are installed

and clean.

Examine control valves for proper installation for their intended function of isolating, throttling,
diverting, or mixing fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interlocks and controls on HVAC equipment.

Examine control dampers for proper installation for their intended function of isolating,
throttling, diverting, or mixing air flows.
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Q.  Report deficiencies discovered before and during performance of TAB procedures. Observe and
record system reactions to changes in conditions. Record default set points if different from
indicated values.

32 PREPARATION
A.  Prepare a TAB plan that includes the following:

1 Equipment and systems to be tested.

2 Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.

4 Sample forms with specific identification for all equipment.

B.  Perform system-readiness checks of HVAC systems and equipment to verify system readiness
for TAB work. Include, at a minimum, the following;:

1. Airside:

Verify that leakage and pressure tests on air distribution systems have been
satisfactorily completed.

Duct systems are complete with terminals installed.

Volume, smoke, and fire dampers are open and functional.

Clean filters are installed.

Fans are operating, free of vibration, and rotating in correct direction.
Variable-frequency controllers' startup is complete and safeties are verified.
Automatic temperature-control systems are operational.

Ceilings are installed.

Windows and doors are installed.

Suitable access to balancing devices and equipment is provided.
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2. Hydronics:

Verify leakage and pressure tests on water distribution systems have been
satisfactorily completed.

Piping is complete with terminals installed.

Water treatment is complete.

Systems are flushed, filled, and air purged.

Strainers are pulled and cleaned.

Control valves are functioning in accordance with the sequence of operation.
Shutoff and balance valves have been verified to be 100 percent open.

Pumps are started and proper rotation is verified.

Pump gauge connections are installed directly at pump inlet and outlet flanges or
in discharge and suction pipe prior to valves or strainers.

Variable-frequency controllers' startup is complete and safeties are verified.
Suitable access to balancing devices and equipment is provided.

FER e Ao o
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3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING

A.  Perform testing and balancing procedures on each system in accordance with the procedures
contained in AABC's "National Standards for Total System Balance", ASHRAE 111 or NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" and in
this Section.

B.  Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply with
requirements in Section 233300 "Air Duct Accessories."

3. Where holes for probes are required in piping or hydronic equipment, install pressure and
temperature test plugs to seal systems.

4, Install and join new insulation that matches removed materials. Restore insulation,

coverings, vapor barrier, and finish in accordance with Section 230713 "Duct Insulation,"
Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping
Insulation."

C. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other

suitable, permanent identification material to show final settings.

D.  Take and report testing and balancing measurements in inch-pound (IP) units.

34 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT

A.  Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited
to, the following:

1. Motors.

2. Pumps.

3. Fans and ventilators.
4. Alir curtains.

5. Terminal units.

6. Commerecial kitchen hoods.
7. Boilers.

8. Deaerators.

9. Furnaces.

10. Radiant heaters.

11.  Unit heaters.

12.  Solar collectors.

13.  Heat exchangers.

14.  Condensing units.
15. Condensers.

16.  Water chillers.

17.  Cooling towers.
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18.  Energy-recovery units.

19.  Air-handling units.

20. Heating and ventilating units.

21.  Rooftop air-conditioning units.
22.  Heating-only makeup air units.
23.  Dedicated outdoor-air units.

24.  Packaged air conditioners.

25.  Self-contained air conditioners.
26.  Computer-room air conditioners.
27.  Split-system air conditioners.

28.  Variable-refrigerant-flow systems.
29.  Heat pumps.

30. Valance heating and cooling units.
31.  Chilled beams.

32.  Coils.

33.  Fan coil units.

34.  Unit ventilators.

35. Radiators.

36. Convectors.

37.  Finned-tube radiation heaters.

38. Radiant-heating cables piping and panels.
39. Humidifiers.

40. Dehumidification units.

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A.  Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B.  Prepare schematic diagrams of systems' Record drawings duct layouts.

C.  For variable-air-volume systems, develop a plan to simulate diversity.

D.  Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air
dampers through the supply-fan discharge and mixing dampers.

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

G.  Verify that motor starters are equipped with properly sized thermal protection.

H.  Check dampers for proper position to achieve desired airflow path.

L Check for airflow blockages.

J. Check condensate drains for proper connections and functioning.
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K. Check for proper sealing of air-handling-unit components.

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A.  Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1. Measure total airflow.
a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.
b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If

necessary, perform multiple Pitot-tube traverses close to the fan and prior to any
outlets, to obtain total airflow.

c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

2. Measure fan static pressures as follows:
a Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
c. Measure static pressure across each component that makes up the air-handling
system.
d. Report artificial loading of filters at the time static pressures are measured.
3. Review Contractor-prepared shop drawings and Record drawings to determine variations

in design static pressures versus actual static pressures. Calculate actual system-effect
factors. Recommend adjustments to accommodate actual conditions.

4. Comply with requirements in HVAC Sections for air-handling units for adjustment of
fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.
5. Do not make fan-speed adjustments that result in motor overload. Consult equipment

manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required
brake horsepower.

B.  Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated

airflows.

1. Measure airflow of submain and branch ducts.

2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after all have been adjusted.

C.  Adjust air inlets and outlets for each space to indicated airflows.

Set airflow patterns of adjustable outlets for proper distribution without drafts.
Measure inlets and outlets airflow.

Adjust each inlet and outlet for specified airflow.

Re-measure each inlet and outlet after they have been adjusted.

el
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D.  Verify final system conditions.

L.
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Re-measure and confirm that minimum outdoor, return, and relief airflows are within
design. Readjust to design if necessary.

Re-measure and confirm that total airflow is within design.

Re-measure all final fan operating data, speed, volts, amps, and static profile.

Mark all final settings.

Test system in economizer mode. Verify proper operation and adjust if necessary.
Measure and record all operating data.

Record final fan-performance data.

3.7 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

A.  Adjust the variable-air-volume systems as follows:

L.

2.

Verify that the system static pressure sensor is located two-thirds of the distance down
the duct from the fan discharge.

Verify that the system is under static pressure control.

Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static
pressure, and adjust system static pressure control set point so the entering static pressure
for the critical terminal unit is not less than the sum of the terminal-unit manufacturer's
recommended minimum inlet static pressure plus the static pressure needed to overcome
terminal-unit discharge system losses.

Calibrate and balance each terminal unit for maximum and minimum design airflow as
follows:

a. Adjust controls so that terminal is calling for maximum airflow. Some controllers
require starting with minimum airflow. Verify calibration procedure for specific
project.

b. Measure airflow and adjust calibration factor as required for design maximum
airflow. Record calibration factor.

c. When maximum airflow is correct, balance the air outlets downstream from
terminal units.

d. Adjust controls so that terminal is calling for minimum airflow.

e. Measure airflow and adjust calibration factor as required for design minimum

airflow. Record calibration factor. If no minimum calibration is available, note any
deviation from design airflow.

f. On constant volume terminals, in critical areas where room pressure is to be
maintained, verify that the airflow remains constant over the full range of full
cooling to full heating. Note any deviation from design airflow or room pressure.

After terminals have been calibrated and balanced, test and adjust system for total
airflow. Adjust fans to deliver total design airflows within the maximum allowable fan
speed listed by fan manufacturer.

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.
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b. Set terminals for maximum airflow. If system design includes diversity, adjust

terminals for maximum and minimum airflow, so that connected total matches fan
selection and simulates actual load in the building.

c. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If
necessary, perform multiple Pitot-tube traverses close to the fan and prior to any
outlets, to obtain total airflow.

d. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

6. Measure fan static pressures as follows:
a Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
c. Measure static pressure across each component that makes up the air-handling
system.
d. Report any artificial loading of filters at the time static pressures are measured.
7. Set final return and outside airflow to the fan while operating at maximum return airflow

and minimum outdoor airflow.

a. Balance the return-air ducts and inlets.
b. Verify that terminal units are meeting design airflow under system maximum flow.
8. Re-measure the inlet static pressure at the most critical terminal unit, and adjust the

system static pressure set point to the most energy-efficient set point to maintain the
optimum system static pressure. Record set point and give to controls Contractor.
9. Verify final system conditions as follows:

Re-measure and confirm that minimum outdoor, return, and relief airflows are
within design. Readjust to match design if necessary.

b. Re-measure and confirm that total airflow is within design.

c. Re-measure final fan operating data, speed, volts, amps, and static profile.

d. Mark final settings.

e. Test system in economizer mode. Verify proper operation and adjust if necessary.
Measure and record all operating data.

f. Verify tracking between supply and return fans.

3.8 PROCEDURES FOR MULTIZONE SYSTEMS
A.  Position the unit's automatic zone dampers for maximum flow through the cooling coil.

B.  The procedures for multizone systems will utilize the zone balancing dampers to achieve the
indicated airflow within the zone.

C.  After balancing, place the unit's automatic zone dampers for maximum heating flow. Retest
zone airflows and record any variances.

D.  Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.
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1. Measure total airflow.

a. Set outside-air, return-air and relief-air dampers for proper position that simulates
minimum outdoor air conditions.
b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If

necessary, perform multiple Pitot-tube traverses close to the fan and prior to any
outlets, to obtain total airflow.

c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.

2. Measure fan static pressures as follows:

a. Measure static pressure directly at the fan outlet or through the flexible connection.

b. Measure static pressure directly at the fan inlet or through the flexible connection.

c. Measure static pressure across each component that makes up the air-handling
system.

d. Report artificial loading of filters at the time static pressures are measured.

3. Review Record drawings to determine variations in design static pressures versus actual
static pressures. Calculate actual system-effect factors. Recommend adjustments to
accommodate actual conditions.

4. Obtain approval from Architect Owner Construction Manager Commissioning Authority
for adjustment of fan speed higher or lower than indicated speed. Comply with
requirements in HVAC Sections for air-handling units for adjustment of fans, belts, and
pulley sizes to achieve indicated air-handling-unit performance.

5. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required
brake horsepower.

E. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows.

L. Measure airflow of submain and branch ducts.

2. Adjust submain and branch duct volume dampers for specified airflow.

3. Re-measure each submain and branch duct after all have been adjusted.

F. Adjust air inlets and outlets for each space to indicated airflows.

1. Set airflow patterns of adjustable outlets for proper distribution without drafts.

2. Measure inlet and outlet airflow.

3. Adjust each inlet and outlet for specified airflow.

4. Re-measure each inlet and outlet after they have been adjusted.

G.  Verify final system conditions.

L.

2.

Re-measure and confirm that minimum outdoor, return, and relief airflows are within
design. Readjust to match design if necessary.
Re-measure and confirm that total airflow is within design.
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3. Re-measure all final fan operating data, speed, volts, amps, and static profile.
4. Mark all final settings.
5. Test system in economizer mode. Verify proper operation and adjust if necessary.
6. Measure and record all operating data.
7. Record final fan-performance data.

3.9

3.10

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals and
manufacturer-recommended testing procedures. Crosscheck the summation of required coil and
equipment flow rates with pump design flow rate.

Prepare schematic diagrams of systems' Record drawings piping layouts.

In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and
balancing as follows:

Check expansion tank for proper setting.

Check highest vent for adequate pressure.

Check flow-control valves for proper position.

Locate start-stop and disconnect switches, electrical interlocks, and motor controllers.
Verify that motor controllers are equipped with properly sized thermal protection.
Check that air has been purged from the system.

AN S e

Measure and record upstream and downstream pressure of each piece of equipment.
Measure and record upstream and downstream pressure of pressure-reducing valves.

Check settings and operation of automatic temperature-control valves, self-contained control
valves, and pressure-reducing valves. Record final settings.

1. Check settings and operation of each safety valve. Record settings.

PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

Adjust pumps to deliver total design flow.

L. Measure total water flow.
a Position valves for full flow through coils.
b. Measure flow by main flow meter, if installed.

c. If main flow meter is not installed, determine flow by pump TDH or known
equipment pressure drop.

2. Measure pump TDH as follows:

a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe
prior to any valves.
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b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to
any valves or strainers.

c. Convert pressure to head and correct for differences in gauge heights.

d. Verify pump impeller size by measuring the TDH with the discharge valve closed.
Note the point on manufacturer's pump curve at zero flow, and verify that the
pump has the intended impeller size.

e. With valves open, read pump TDH. Adjust pump discharge valve until design
water flow is achieved. If excessive throttling is required to achieve desired flow,
recommend pump impellers be trimmed to reduce excess throttling.

3. Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

B.  Adjust flow-measuring devices installed in mains and branches to design water flows.

1. Measure flow in main and branch pipes.
2. Adjust main and branch balance valves for design flow.
3. Re-measure each main and branch after all have been adjusted.

C.  Adjust flow-measuring devices installed at terminals for each space to design water flows.

1. Measure flow at terminals.

2. Adjust each terminal to design flow.

3. Re-measure each terminal after it is adjusted.

4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design
flow.

5. Perform temperature tests after flows have been balanced.

D.  For systems with pressure-independent valves at terminals:

1. Measure differential pressure and verify that it is within manufacturer's specified range.
2. Perform temperature tests after flows have been verified.
E.  For systems without pressure-independent valves or flow-measuring devices at terminals:
1. Measure and balance coils by either coil pressure drop or temperature method.
2. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.
F. Verify final system conditions as follows:
1. Re-measure and confirm that total water flow is within design.
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.

3. Mark final settings.

G.  Verify that memory stops have been set.
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3.11 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

A. Balance systems with automatic two- and three-way control valves by setting systems at
maximum flow through heat-exchange terminals, and proceed as specified above for hydronic

systems.

B.  Adjust the variable-flow hydronic system as follows:

1. Verify that the pressure-differential sensor(s) is located as indicated.
2. Determine whether there is diversity in the system.

C.  For systems with no flow diversity:

L. Adjust pumps to deliver total design flow.

a. Measure total water flow.
1)  Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.
3) If main flow meter is not installed, determine flow by pump TDH or known

equipment pressure drop.

b. Measure pump TDH as follows:

1) Measure discharge pressure directly at the pump outlet flange or in
discharge pipe prior to any valves.

2) Measure inlet pressure directly at the pump inlet flange or in suction pipe
prior to any valves or strainers.

3) Convert pressure to head and correct for differences in gauge heights.

4)  Verify pump impeller size by measuring the TDH with the discharge valve
closed. Note the point on manufacturer's pump curve at zero flow, and
verify that the pump has the intended impeller size.

5) With v