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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

INVITATION TO BID

PROJECT DESCRIPTION: MECHANICAL SYSTEMS UPGRADES
BID DUE DATE: July 10, 2024, 2:00 PM Local Time

Sealed bids will be received by the Charlottesville Albemarle Airport Authority, at 100 Bowen Loop, Suite
200, Charlottesville, VA 22911, until 2:00 PM (local time), on the bid date. On the bid date at 2:30 PM, all
bids will be publicly opened and read aloud.

ANY BID RECEIVED AFTER THE SPECIFIED TIME WILL NOT BE CONSIDERED.

The proposed Work includes the following:

Replacement of existing fuel oil fired hydronic boilers and domestic water heater with new natural gas fired
equipment as well as replacement of hydronic pumps and associated piping, flues and accessories. Project
scope also includes installation of natural gas piping from the utility provided gas meter to the terminal
building and ARFF/ATCT building mechanical rooms.

Anticipated Schedule:

DATE EVENT

May 28, 2024 Date of issue of the Solicitation

June 12, 2024 Pre-Proposal Meeting and Site Visit- 10:30 A.M. in the
rotunda area of the terminal- Attendance is not
mandatory.

June 25, 2024 Last day for submitting written inquiries (2:00 P.M.
Eastern Time)

June 28, 2024 Response to Questions

July 10, 2024 Submission Deadline (2:00 P.M. Eastern Time)

July 10 —July 15, 2024 Bid Evaluations

July 16, 2024 Notice of Intent to Award will be posted on Authority’s
website

July 26, 2024 Award of Contract

July 29, 2024 Projected - Contract start date

Bidder Qualifications:
Bidder shall be a licensed contractor experienced in the construction, installation, and testing of hydronic
mechanical piping and plumbing systems.

A non-mandatory Pre-Bid Conference for this project will be held on June 12, 2024, at 10:30 AM (local time)
via Microsoft Teams Video Conferencing AND in-person in the Airport Conference Room, located at 100
Bowen Loop, Suite 200, Charlottesville, VA 22911. Please email the Project Manager, Keith M. Nix, PE at
keith.nix@rsandh.com to receive the Microsoft Teams link for the virtual meeting.

Bidders may request electronic copies of the Contract Documents (proposal forms, specifications, drawings)
via e-mail. Inquiries should be directed to the Project Manager, Keith M. Nix, PE via email at
keith.nix@rsandh.com and Beth Church at beth.church@rsandh.com.
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Each Bidder is individually responsible for the careful examination of the site of the proposed Work, the
Proposal, Plans, General Provisions, Technical Specifications, Contract Forms, and all requirements of the
project. The failure or omission by any Bidder to do so shall in no way relieve any Bidder from any obligation
with respect to its bid. The Authority reserves the following rights: to accept or reject any or all bids; and to
award the Contract to the most responsive and responsible Bidder whose bid is determined by the Authority to
be in its best interest. Any and all proposals as submitted herein are subject to further negotiation at the option
of Authority. No contract or agreement of any kind arising out of this proposal and/or negotiations shall be
binding or valid against the Authority, its department, officers, employees, or agents unless such contract or
agreement is in writing, has been authorized by the Charlottesville Albemarle Airport Authority, and signed
by the Airport Director or his designee.

The Charlottesville-Albemarle Airport Authority, in accordance with the provisions of Title VI of the Civil
Rights Act of 1964 (78 Stat. 252,42 USC §§ 2000d to 2000d-4) and the Regulations, hereby notifies all bidders
or offerors that it will affirmatively ensure that any contract entered into pursuant to this advertisement,
disadvantaged business enterprises will be afforded full and fair opportunity to submit bids in response to this
invitation and will not be discriminated against on the grounds of race, color, or national origin in consideration
for an award.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD INVITATION TO BID
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



I

I1.

CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD

CHARLOTTESVILLE ALBEMARLE AIRPORT

INSTRUCTIONS TO BIDDERS

GENERAL

A.

Compliance with Law

L.

The Bidder covenants and agrees that he/she and his/her agents and employees will
comply with all municipal, state, and federal laws, applicable national and local codes,
County rules and regulations applicable to the work to be conducted under this Agreement
and that he/she shall obtain all necessary permits, pay all required fees and taxes, and
otherwise perform these services in a legal manner. County rules and regulations are
available on request. The Bidder is assumed to be familiar with all federal, state, and local
laws, ordinances, County rules and regulations that in any manner affect the work.
Ignorance on the part of the Bidder will in no way relieve him/her from responsibility.

Bidder certifies that all material, equipment, etc., contained in his/her proposal meets all
OSHA requirements.

General Bond Requirements:

L.

The Proposal Guaranty shall be as specified; only the Proposal Bond and Surety's Bond
Affidavit as bound within these documents or a Cashier's Check is acceptable. Each
separate proposal shall be accompanied by a Cashier's Check or Proposal Bond on the
form provided herein in the amount of 10 percent (10%) of the total amount bid, made
payable to Charlottesville Albemarle Airport Authority. If a Proposal Bond is provided
in lieu of a Cashier's Check, it must be accompanied by a valid Power of Attorney
indicating that the person signing the bond on behalf of the Surety has full legal authority
to do so.

The amount of such bond or the check of the Bidder whose proposal is accepted shall be
forfeited and paid to the Owner as liquidated damages if said Bidder fails to enter into a
Contract with the Owner and to furnish the required executed Contracts, Certificates of
Insurance and Performance and Payment Bonds within fifteen (15) calendar days after the
date of the Notice of Award and Acceptance of the proposal.

Contract Payment and Performance Bonds shall be as specified; only the Payment and
Performance Bonds and Surety's Bond Affidavit as bound within these Contract
Documents are acceptable.

Insurance Requirements:

1.

Insurance requirements shall be as specified in Special Conditions, Section 2, herein.

NONDISCRIMINATION
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I11.

Iv.

The Equal Employment Opportunity Report Statement, Certification of Nonsegregated
Facilities, Equal Opportunity Clause, and all other EEO requirements shall be included in all
nonexempt subcontracts entered into by the Contractor. Subcontracts entered into by
Contractor shall also include all other applicable labor provisions. No Subcontract shall be
awarded to a noncomplying Subcontractor.

Affirmative Action: If the Contract is an aviation-related activity as defined in 14 CFR Part
152, and is a Construction Contract of $10,000.00 or more, Contractor assures that it will
undertake an Affirmative Action Program as required by 14 CFR Part 152, Subpart E, to
ensure that no person shall, on the grounds of race, creed, color, national origin, or sex, be
excluded from participating in or receiving the services or benefits of any program or activity
covered by this subpart. Contractor assures that it will require that its covered
suborganizations provide assurances to the Contractor that they similarly will undertake
Affirmative Action Programs and that they will require assurances from their
suborganizations, as required by 14 CFR Part 152, Subpart E to the same effect.

In addition, the Bidder will also insert in each of his/her subcontracts a clause requiring the
Subcontractor to include these provisions in any lower tier subcontracts which they may enter
into, together with a clause requiring this insertion in any further subcontracts that may in turn
be made.

QUALIFICATION OF BIDDERS

A.

Qualification of Bidders shall be as described in the Proposal Forms herein.

EXAMINATION OF CONDITIONS AFFECTING WORK

A.

Prior to submitting a proposal, each Bidder shall examine and thoroughly familiarize
themselves with all existing conditions, including all applicable laws, codes, ordinances, rules,
and regulations that will affect his work. Bidders shall visit the project site, examine the
grounds and all existing buildings, utilities, pavements, and systems, and shall ascertain all
conditions that will in any manner affect work. Bidders shall ask the Architect/Engineer, in
writing, for any additional information deemed necessary for them to be fully informed as to
exactly what is to be expected prior to submitting a proposal.

The Owner will make available during normal business hours, at its offices, record documents
and drawings pertaining to Charlottesville Albemarle Airport. These record documents and
drawings shall not be considered a part of the Contract Documents. Record documents and
drawings have been maintained by the Owner solely for the Owner's own benefit, and do not
necessarily indicate all existing conditions fully or accurately. Bidders shall be solely
responsible for all assumptions made in reliance upon record documents and drawings.

INTERPRETATIONS

A.

Each Bidder shall carefully examine the plans and the Contract Documents and all Addenda
or other revisions and thoroughly familiarize himself with the detailed requirements prior to
submitting a proposal. Should a Bidder find discrepancies or ambiguities in, or omission from,
the Contract Documents, or should he/she be in doubt as to their meaning, he/she shall at once,
and in any event, not later than seven days prior to receipt of bid, notify the Architect/Engineer
in writing who will send written Addenda to all Bidders where necessary. Bidders shall not
be entitled to rely upon any oral instructions or interpretations by the Architect/Engineer. All

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD INSTRUCTION TO BIDDERS
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



Addenda sent to Bidders will become a part of the Contract Documents. All written technical
inquiries shall be directed to RS&H, Inc., 2600 Park Tower Drive, Suite 101, Vienna, Virginia
22180, Attention Keith M. Nix, PE, (904) 256-2424, keith.nix@rsandh.com. No allowance
will be made after proposals are received for oversight by Bidder.

VI. SUBSTITUTIONS

A.

The materials, products and equipment described in the Contract Documents establish a
standard of required function, dimension, appearance, and quality to be met by any proposed
substitution. The Contractor is responsible for assuring that all supplies, Subcontractors, and
vendors conform to the Contract requirements.

No substitution will be considered prior to receipt of bids unless written request for approval
has been submitted in the proper format not less than seven (7) days prior to the receipt of
bids. The burden of proof of the merit of the proposed substitution is upon the Bidder. The
Architect/Engineer's decision of approval or disapproval of a proposed substitution is final.

In making requests for substitutions, the Bidder shall list the particular system, product, or
material he wishes to substitute, and the justification for such a request. Request submitted
shall include any and all adjustments of that and any other work affected thereby.

If the Architect/Engineer approves any proposed substitution prior to receipt of bids, such
approval will be set forth in an Addenda. Bidders shall not rely on approvals made in any
other manner.

No substitutions will be considered after the receipt of bids except as specifically provided for
in the Contract Documents.

VII. PREPARATION AND SUBMISSION OF PROPOSAL

A.

Sealed proposals for the construction of the project generally described will be received until
the time and date stated in the "Invitation to Bid."

The proposal shall be on the "Proposal Forms" provided; no other forms are acceptable.

Due to the allocation of funds, successful Bidders will be required to provide verified
breakdown of costs of work in a manner acceptable to the Architect/Engineer and Owner.

Each proposal submitted shall be placed in a sealed opaque envelope plainly marked with the
project numbers, location of airport, and name and business address of the Bidder on the
outside. When sent by mail, preferably registered, the sealed proposal, marked as indicated
above, shall be enclosed in an additional envelope, and sent by registered mail with return
receipt requested. The Owner will in no way be responsible for delays caused by the U.S.
Postal service or any other deliverer of the proposal, or for delay caused by any other
occurrence. No proposal will be considered unless received on or before the time and at the
place designated in the "Invitation to Bid." Proposals received after the specified opening time
shall be returned to the Bidder unopened. The envelope shall contain the signed original.
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E. The Bidder must submit his/her proposal on the forms furnished by the Owner. All blank
spaces in the proposal forms must be correctly filled in where indicated.

F. Proposals shall be submitted as indicated in the "Proposal Form" and shall be signed in ink by
an official of the firm submitting the proposal.

G. Erasures or other changes in a proposal shall be explained or noted over the signature of the
Bidder.
H. Proposals containing reservations, conditions, omissions, unexplained erasures or alternations,

items not required in the bid or irregularities of any kind may be rejected by the Owner.

L. Each proposal shall indicate the full business name and address of the Bidder and shall be
signed by him/her with his/her usual signature.

J. A proposal submitted by a partnership shall list the names of all partners and shall be signed
in the partnership name by one of the members of the partnership.

K. A proposal submitted by a corporation shall be executed in the legal name of the corporation
and signed by the President or Vice President. The name of each person signing the proposal
shall be typed or printed below the signature.

L. When requested by the Owner, a Power of Attorney or other satisfactory evidence of the
authority of the officer signing on behalf of the corporation shall be furnished for the Owner's
records.

M. The Bidder must supply all information required.

N. The proposal must be accompanied by a Proposal Bond and Surety's Bond Affidavit executed
on the forms provided or a Cashier's Check payable to the Owner in an amount equal to not
less than ten percent (10%) of the bid. If a Bidder withdraws its proposal within 90 days from
the date on which bids are opened, or if a Bidder is awarded the Contract but fails, refuses, or
neglects to execute the Contract or to furnish acceptable and required Certificates of Insurance,
and Payment and Performance Bonds within 15 days after receipt of written Notice of Award
and Acceptance, then the amount of this bond or check shall be paid to or retained by the
Owner as liquidated damages.

END OF SECTION
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

PROPOSAL FORM

TO: Charlottesville Albemarle Airport Authority Board
100 Bowen Loop, Suite 200
Charlottesville, Virginia 22911

PROJECT: Mechanical System Upgrades

AIRPORT’S REPRESENTATIVE (to be contacted for additional information on this Proposal):

Jason Devillier (434) 973-8342
(Name) (Telephone Number)
BIDDER:
BIDDER'S
ADDRESS:

DATE:

BIDDER'S REPRESENTATIVE (to be contacted for additional information on this Proposal):

(Name) (Telephone Number)

BIDDER'S DECLARATION AND UNDERSTANDING

The undersigned, hereinafter called the Bidder, declares that the only persons, or parties interested in this Bid
are those named herein, that this Bid is, in all respects, fair and without fraud, that it is made without collusion
with any official of the Owner, and that the Bid is made without any connection or collusion with any person
submitting another Bid on this Contract.

The Bidder further declares that no member of the surety, partner for copartners or a firm, directly or indirectly
owns more than five (5) percent of the total assets or capital stock of the bidding entity, nor will directly or
indirectly benefit by more than five (5) percent from the profits or emoluments of this Contract. (For purposes
of this paragraph, indirect ownership or benefit does not include ownership or benefit by a spouse or minor
child.)
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The Bidder further declares that he has carefully examined the Specifications and that this Bid is made
according to the provisions and under the terms of the Specifications, which Specifications are hereby made a
part of this Bid.

The undersigned hereby declares, as Bidder, that this Proposal is made on the behalf of

(CONTRACTOR)

and no others without collusion on the part of any person, firm or corporation, that he/she has examined the
site of the Work, the Plans, Specifications and Form of Agreement and materials related thereto, and he/she
proposes and agrees that if his/her bid as submitted in the attached Proposal schedule be accepted he/she will
enter into a Contract to perform all the Work required and to complete the same within the stipulated time; and
that the Bidder will accept in full payment therefore the prices named in said Proposal schedule. Said prices
are to include, and cover the furnishing of all materials, except as otherwise provided in the Specifications, the
performing of all the labor requisite or proper, and the providing of all necessary machinery, tools, apparatus,
and other means of construction; and the performance and completion of all the Work in the manner set forth,
described, and shown in the Specifications or on the drawings for the Work and in the form of agreement.

Enclosed herewith is the Proposal Guaranty in the form specified in Section 20 of the General Provisions which
is submitted as a guarantee of the good faith of the Proposal. The Bidder agrees that, upon receipt of notice to
award, he/she will, within 15 days, execute the Contract in accordance with the Proposal as accepted, and
satisfy the Contract bonding and insurance requirements stipulated in Section 30 of the General Provisions;
and that upon his/her failure or refusal to do so, the Proposal Guaranty accompanying his/her bid shall be
forfeited to and become the property of the OWNER as liquidated damages for such failure or refusal.

ADDENDA
The Bidder hereby acknowledges that he/she has received the following Addenda:

Addenda No. Dated

TAXES

The Bidder agrees that any applicable Federal, State and Local sales and use taxes, are included in the stated
bid prices. It is the responsibility of the Contractor to determine whether sales taxes are applicable. The
Contractor is liable for any applicable taxes which are not included in the stated bid prices.
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BID PRICING

Having carefully examined the Specifications and Drawings for the Baggage Handling System(BHS)
Upgrades Project Located at Charlottesville-Albemarle Airport in Charlottesville, Virginia as well the
premises and conditions affecting the work, proposes to furnish
all necessary Superintendence, Labor, Materials, Tools, Equipment, Machinery, Apparatus, and whatever
else may be necessary to complete all work covered by this proposal within the time stated, in accordance
with the Drawings and Specifications and requirements pertaining thereto for the following:

Mechanical System Upgrades:
To provide the replacement of the existing boilers, pumps, domestic water heater, piping, flues, natural gas
piping and all accessories complete as described in the drawings and specifications.

Dollars

($ )

SIGNATURE ACKNOWLEDGES THAT: (Check One)

Bid is in full compliance with the Specifications.

Signature also acknowledges that Bidder has read the Airport’s Purchasing Policies and agrees that the
provisions thereof shall apply to this bid.

(CORPORATE SEAL)
ATTEST: BIDDER:
Signature Signature
By: By:
Title: Title:
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

PROPOSAL AFFIDAVIT

The following affidavit must be executed in order that your Proposal may be considered.

STATE OF )

COUNTY OF )

of lawful age, being first duly sworn, upon his/her oath, deposes
and says: That he/she executed the accompanying Proposal on behalf of the Contractor therein named, and
that he/she had lawful authority so to do, and said Contractor has not directly or indirectly, entered into any
agreement, expressed or implied, with any Contractor or Contractors, having for its object the controlling of
the price or amount of such Proposal or any Proposals, the limiting of the Proposal of Contractors, the parceling
or farming out to any Contractor or Contractors, to other persons of any part of the Contract or any of the
subject matter of the Proposals, or of the profits thereof, and that he/she has not and will not divulge the sealed
Proposal to any person whomsoever; except those having a partnership or other financial interest with him in
said Proposal or Proposals, until after the sealed Proposal or Proposals are opened.

Signed:

Subscribed and sworn to before me this day of ,20

My Commission Expires:

Notary Public
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Bond No.

CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

PROPOSAL GUARANTY

(Not to be filled in if a Cashier's check is submitted)

KNOW ALL MEN BY THESE PRESENTS: That the undersigned Bidder,
, as Principal, and firmly bound

unto the Charlottesville Albemarle Airport Authority Board in the sum of
dollars ($ ), for the payment of which, well and truly to be made, we
hereby jointly and severally bind ourselves, our heirs, executors, administrators, successors and assigns.

THE CONDITION OF THIS OBLIGATION is such that if Principal:

1. Does not withdraw the attached Proposal of
dollars ($ ) for the improvement of
Charlottesville Albemarle Airport for a period of ninety (90) days after the date on which the bids are opened;
and

2. Enters into the written contract and furnishes the required Certificates of Insurance, Payment and
Performance Bonds, with Surety or Sureties acceptable to the Charlottesville Albemarle Airport Authority
Board, within fifteen (15) days after notice that the said Proposal is accepted, then this obligation shall be void,;
otherwise the same shall be in full force and the full amount of this Proposal Bond shall be paid to the
Charlottesville Albemarle Airport Authority Board as stipulated herein as liquidated damages.

Signed this day of , 20
(PRINCIPAL MUST INDICATE
WHETHER CORPORATION, PARTNER-
SHIP, COMPANY OR INDIVIDUAL)

Principal

THE PERSON SIGNING FOR THE

PRINCIPAL SHALL, IN HIS/HER OWN
HANDWRITING, SIGN THE PRINCI-

PAL'S NAME, HIS/HER OWN NAME AND By:
HIS/HER TITLE. WHERE THE PERSON

SIGNING FOR A CORPORATION IS

OTHER THAN THE PRESIDENT OR Title
VICE PRESIDENT, HE/SHE MUST FURNISH

A CORPORATE RESOLUTION SHOWING

HIS/HER AUTHORITY TO BIND THE
CORPORATION.

(Affix Surety's Corporate Seal)

Surety

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD PROPOSAL FORMS
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

SURETY'S BOND AFFIDAVIT

STATE OF )

COUNTY OF )

BEFORE ME, THE UNDERSIGNED AUTHORITY, personally appeared
who, being duly sworn, deposes and says that he/she is a duly authorized (resident) (non-resident) insurance
agent, properly licensed under the laws of the State of ,
and the Commonwealth of Virginia, to represent
of , a company authorized to make corporate surety bonds under the laws of the
Commonwealth of Virginia (the "Surety").

Said further certifies that as agent or attorney-in-fact for the said Surety, he/she
has signed the attached bond in the sum of
(US. $ ) on behalf of

To the Charlottesville Albemarle Airport Authority Board covering the construction of the Mechanical
Systems Upgrades project.

Said Further certifies that the premium on the said bond is §
which will be paid in full directly to the Surety or to him as agent or attorney-in-fact, and included in his/her
regular commission as agent or attorney-in-fact, for the execution of said bond and that his/her commission
will not be divided with anyone except to
who is a duly authorized insurance agent properly licensed under the laws of the Commonwealth of Virginia.

COUNTERSIGNED:

SURETY

Virginia Resident Agent Attorney-in-fact

Acknowledgement for Attorney-in-fact

Address of Resident Agent

Sworn to and subscribed before me
This day of 20

Address of Bond Company

Notary Public, State of
Phone Number

My Commission Expires:

Fax Number
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

EQUAL EMPLOYMENT OPPORTUNITY (EEO) REPORT STATEMENT
as Required by 41 CFR 60-1.7 (b)

The Bidder (proposer) shall complete the following statement by checking the appropriate boxes. Failure to
complete these blanks may be grounds for rejection of bid.

1. The Bidder (proposer) has () has not () developed and has on file at each establishment
Affirmative Action Programs pursuant to 41 CFR 60-1.4 and 41 CFR 60-2.

2. The Bidder (proposer) has (__ ) has not (_ ) participated in any previous Contract or Subcontract
subject to the Equal Opportunity Clause prescribed by Executive Order 10925, or Executive Order 11114, or
Executive Order 11246.

3. The Bidder (proposer) has (_ ) has not (_ ) filed with the Joint Reporting Committee the annual
compliance report on Standard Form 100 (EEO-1 Report).

4. The Bidder (Proposer) has () has not (__) submitted all compliance reports in connection with any
such Contract due under the application filing requirements; and that representations indicating submission of
required compliance reports signed by proposed Subcontractors will be obtained prior to award of subcontracts.

5. The Bidder (Proposer) does () does not (__) employ fifty (50) or more employees.

If the Bidder (Proposer) has participated in a previous Contract subject to the equal opportunity clause and has
not submitted compliance reports due under applicable filing requirements, the Bidder (Proposer) shall submit
a compliance report on Standard From 100, "Employee Information Report EEO-1" prior to the award of
Contract.

Standard Form 100 is normally furnished to Contractors annually based on a mailing list currently maintained
by the Joint Reporting Committee. In the event a Contractor has not received the form, he/she may obtain it
by writing to the following address:

Joint Reporting Committee
1800 G Street
Washington, DC 20506

(Name of Bidder)
By:

Signature*
Title:
Date:

*Must be same signature on Bid Proposal
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

NON-COLLUSION AFFIDAVIT

STATE OF )

COUNTY OF )

, being first duly sworn, deposes and says that:

1. (S)He is of , the
Bidder that has submitted the attached Bid;

2. (S)He is fully informed respecting the preparation and contents of the attached Bid and of all
pertinent circumstances respecting such Bid;

3. Such Bid is genuine and is not a collusive or sham Bid;

4. Neither the Bidder nor anyone acting on behalf of the Bidder, including this affiant, has in
any way colluded, conspired, connived, or agreed, directly or indirectly with any other Bidder, firm or person
to submit a collusive or sham Bid in connection with the Contract for which the attached bid has been submitted
or to refrain from bidding in connection with such Contract, or has in any manner, directly or indirectly, sought
by agreement or collusion or communication or conference with any other Bidder, firm or person to fix the
price or prices in the attached Bid or of any other Bidder, or to fix any overhead, profit or cost element of the
Bid price or the Bid price of any other Bidder, or to secure through any collusion, conspiracy, connivance or
unlawful agreement any advantage against the Charlottesville Albemarle Airport Authority Board or any
person interested in the proposed Contract; and,

5. The price or prices quoted in the attached Bid are fair and proper and are not tainted by any
collusion, conspiracy, connivance, or unlawful agreement on the part of the Bidder or anyone acting on
his/her/its behalf.

(Signature)

(Title)

Subscribed and Sworn to before me of this day of ,
20 .

(Notary's Signature)

(Notary's Stamped or Printed Name)

Notary Public, in and for
County,

My commission expires:
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

BIDDER'S QUALIFICATIONS

Bidders shall be a licensed contractor in the State of Virginia. Additionally, in accordance with Federal
Aviation Administration (FAA) General Provision 20-02 Prequalification of Bidders, each bidder shall furnish
the owner satisfactory evidence of his/her competency to perform the proposed work. Such evidence of
competency, unless otherwise specified, shall consist of statements covering the bidder's past experience on
similar work, a list of equipment that would be available for the work, and a list of key personnel that would be
available. In addition, each bidder shall furnish the owner satisfactory evidence of his/her financial
responsibility. Such evidence of financial responsibility, unless otherwise specified, shall consist of a
confidential statement or report of the bidder's financial resources and liabilities as of the last calendar year or
the Contractor's last fiscal year. Such statements or reports shall be certified by a public accountant. At the time
of submitting such financial statements or reports, the bidder shall further certify whether his/her financial
responsibility is approximately the same as stated or reported by the public accountant. If the bidder's financial
responsibility has changed, the bidder shall qualify the public accountant's statement or report to reflect his/her
(bidder's) true financial condition at the time such qualified statement or report is submitted to the Owner.

All questions 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. This bidder may submit any
additional information he desires.

1. Projects applied for:

2. Name of Bidder:

3. Date Submitted:

4. Bid Numbers:

5. Date of Opening:

6. Submitted by: ] Individual ] Corporation ] Partnership

7. Principal Office Address:

8. Office Phone:

9. (Corporation Only)
Date of Incorporation:
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State:

Capitalisation (paid in rash):

Virginia Business License Number:

Officers

President:

Vice President:

Secretary:

Treasurer:

10. (Partnership Only)
Date of Organization:

Type: ] (General) ] (Limited)
Partnership

Name:

Address:

Name:

Address:

Virginia Business License Number:

11. Attach evidence of SCC registration, contractors licenses, business licenses, and FEIN.
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12.

13.

14.

15.

16.

17.

How many years has your organization been in business as a contractor under your present
business name?
How many years’ experience in this type of construction work has your organization had?
a. As aprime contractor?
b. As a sub-contractor?
If any part of the work is sublet, will you require a bond from sub-contractor?
(Yes) L1 (No)

State approximately the largest amount of work you have done in any one calendar year

a. As aprime contractor?

b. As a sub-contractor?

Have you ever failed to complete any work awarded to you?
(Yes) L1 (No)

If yes, state where and why.

Have you or any officer or partner of your Organization ever been a partner or officer of some
other contracting organization?

L1 (Yes) L] (No)

If YES, give the following information for each individual:

Name of Individual Position Name of Organization

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD
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18. Have you or has any director, officer, partner, general manager or any person otherwise active in
the management of your organization ever been a director, officer, partner, general manager, or
otherwise active in this management of some other (existing or defunct) organization during a
time when such organization defaulted on a contract, either as a prime contractor or as a sub-

contractor?

1 (Yes) L1 (No)

If YES, state circumstances (use extra sheet, if necessary).

19. List Contracts with a construction value over $2 million completed within the last 2 years.

(Attach additional sheets as necessary).

Contract

Amount

% Complete

20. List uncompleted contracts with a construction value over $2 million completed held by you at

present. (Attach additional sheets as necessary).

Contract Amount % Complete
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD PROPOSAL FORMS
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21. What are the largest airport related projects your organization has completed?

Contract Class of | Date For Whom References
Amount Work Completed

Name

Address

Tel:

Email:

Name

Address

Tel:

Email:

I/'we herby certify that the statements of fact contained herein are correct to the best of my/our knowledge
and belief; and that the statement entitled “Financial Position” presents fairly the financial position of the
enterprise. I/we understand that if I/we knowingly make any false statements herein I am/we are subject to
such penalties as may be prescribed by law or ordinance. Any depository, vendor, reference, or other
agency named herein is authorized to supply the holder with any information necessary to verity this
statement.

Note: A partnership must give | Firm or Corporate Name
firm name and signature of all
partners. A corporation must

give full corporate name and Signature Title
signature of two (2) officials
(either president or vice-
president and secretary or Signature Title
treasurer)
Date of Signing Signature Title
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

Certification of Offer/Bidder Regarding Tax Delinquency and Felony Convictions

The applicant must complete the following two certification statements. The applicant must indicate its
current status as it relates to tax delinquency and felony conviction by inserting a checkmark (v') in the
space following the applicable response. The applicant agrees that, if awarded a contract resulting from this
solicitation, it will incorporate this provision for certification in all lower tier subcontracts.

Certifications

1) The applicant represents that itis ( ) isnot( ) a corporation that has 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.

2) The applicant represents that it is () isnot ( ) a corporation that was convicted of a criminal
violation under any Federal law within the preceding 24 months.

Note

If an applicant responds in the affirmative to either of the above representations, the applicant is ineligible
to receive an award unless the sponsor has received notification from the agency suspension and debarment
official (SDO) that the SDO has considered suspension or debarment and determined that further action is
not required to protect the Government’s interests. The applicant therefore must provide information to the
owner about its tax liability or conviction to the Owner, who will then notify the FAA Airports District
Office, which will then notify the agency’s SDO to facilitate completion of the required considerations
before award decisions are made.

Term Definitions

Felony conviction: Felony conviction means a conviction within the preceding twenty four
(24) months of a felony criminal violation under any Federal law and includes

conviction of an offense defined in a section of the U.S. code that specifically classifies

the offense as a felony and conviction of an offense that is classified as a felony under 18
U.S.C. § 3559.

Tax Delinquency: A tax delinquency is 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.
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

CONSTRUCTION CONTRACT

THIS CONTRACT AND AGREEMENT, made and entered into this day of
, 20 , by and between

Charlottesville Albemarle Airport Authority Board
Charlottesville, Virginia

hereinafter referred to as the "OWNER" and
hereinafter referred to as the "CONTRACTOR," witnesseth:

That for and in consideration of the payment in the amount of $ to be made in
accordance with the price stipulated in the Proposal of the Contractor, attached, the Contractor hereby
agrees to furnish all tools, labor, equipment, and materials, and to build and construct the certain project
designated as:

Project Name: Mechanical System Upgrades
Project Location: Charlottesville Albemarle Airport — Charlottesville, Virginia

more specifically described in the Contract Documents and the Construction Plans, being attached hereto
as fully as though copies in full herein, to the satisfaction of the project Owner and, in case the United States
Government is participating in any portion of the cost of the Work, the Work shall also be subject to
inspection and approval at all times by the appropriate federal agencies.

The Contractor agrees, for the consideration set forth in his/her Proposal for the Base Bid, to begin work
within ten (10) calendar days after a Notice to Proceed is issued by the Owner and to complete the Work
within the schedule indicated on the plans. If the Contractor shall fail to complete the Work within the time
limit herein specified, he/she shall pay to the Owner, as liquidated damages, and not in the nature of a
penalty, the sum of $2,500 for each calendar day delayed beyond the overall contract time of 200 days.
It is understood and agreed between the parties hereto that the said sum fixed as liquidated damages is
reasonable in amount, considering the damages that the Owner will sustain in the event of any such delay,
and said amount is herein agreed upon and fixed as liquidated damages, because of the difficulty of
ascertaining the exact amount of damages that may be sustained by such delay. The said sum shall be
deducted from the final amount of estimate due the Contractor.

The Contractor agrees that he/she shall keep fully informed of all federal and state laws, all local laws,
ordinances, and regulations and all orders and decrees of bodies or tribunals having any jurisdiction or
authority, which in any manner affect those engaged or employed on the Work, or which in any way affect
the conduct of the Work. The Contractor shall at all times observe and comply with all such laws,
ordinances, regulations, orders, and decrees; obtain at his/her expense all necessary permits; and shall
protect, indemnify, and defend the Owner and all his/her officers, agents, or servants against any claim or
liability arising from or based on the violation or any such law, ordinance, regulation, order, or decree,
whether by himself or his/her employees.

It is agreed and understood between the parties hereto that the Contractor agrees to accept, and the Owner
agrees to pay for the Work at the prices stipulated in said Proposal, such payment to be in lawful money of
the United States, and the payment shall be made at the time and in the manner set forth in the
Specifications.
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WITNESS OUR HANDS, this day of , 20
FOR THE OWNER: FOR THE CONTRACTOR:
Charlottesville Albemarle Airport Authority
Board
(
By: *(Seal)
(Signature) (Company Name)
By:
(Name) (Title) (Signature)
(Name) (Title)
ATTEST ATTEST
By: By:
(Signature) (Signature)
, Secretary
By:
(Signature) (Signature)

* Contractor must indicate whether Corporation, Partnership, Company or Individual.

The person signing shall in his/her own handwriting sign the principal's name, his/her own name, and
his/her title. Where the person signing for a corporation is other than the President or Vice President, he/she
must, by affidavit, as contained herein show his/her authority to bind the corporation.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

PAYMENT BOND

STATE OF ) Bond No.

COUNTY OF )

KNOW ALL MEN BY THESE PRESENTS: That )
as principal, hereinafter called Contractor, and
as Surety, hereinafter called Surety, are held and firmly bound unto the Charlottesville Albemarle
Airport Authority Board as obligee, hereinafter called the Owner, in the amount of

dollars
S ) for the payment of which Contractor and Surety bind themselves, their
heirs, executors, administrators, successors, and assigns, jointly and severally, firmly by these presents.

WHEREAS, Contractor has by written Agreement dated , 20 , entered into a
Contract with Owner for the improvement of Williamsport Regional Airport in accordance with all of the
Contract Documents listed in the General Provisions, Section 10 prepared for the Charlottesville
Albemarle Airport Authority Board, which Contract is by reference made a part hereof and is hereinafter
referred to as the Contract:

NOW THEREFORE, the condition of the above obligation is such that if the Contractor shall promptly
make payments to all persons supplying labor, material, and supplies used directly or indirectly by the
Contractor, or Subcontractor(s), in the prosecution of the Work provided for in said Contract, then this
obligation shall be void, otherwise, the same shall remain in full force and effect.

The Surety hereby stipulates and agrees that any modification, omission, or addition, in or to the terms of
the Contract, including the Plans and Specifications, therefore, shall not affect the obligation of said Surety

under this Bond.

Signed and Sealed this day of , 20

(PRINCIPAL MUST INDICATE
WHETHER CORPORATION, PARTNER-
SHIP, COMPANY, OR INDIVIDUAL)

(Principal)
THE PERSON SIGNING FOR THE PRINCI-
PAL SHALL, IN HIS/HER OWN HAND-
WRITING, SIGN THE PRINCIPAL'S NAME
AND HIS/HER TITLE. WHERE THE By:
PERSON SIGNING FOR A CORPORATION
IS OTHER THAN THE PRESIDENT Title:
OR VICE PRESIDENT, HE/SHE MUST
FURNISH A CORPORATE RESOLUTION
SHOWING HIS/HER AUTHORITY
TO BIND THE CORPORATION.
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(Affix Surety's Corporate Seal)

Surety

By:

Date: , 20
Virginia Resident Agent

By:

Date: , 20

(Attach "SURETY'S BOND AFFIDAVIT" on copy of form bound in these Specifications)
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

SURETY'S BOND AFFIDAVIT

STATE OF )

COUNTY OF )

BEFORE ME, THE UNDERSIGNED AUTHORITY, personally appeared
who, being duly sworn deposes and says that he/she is a duly authorized (resident) (non-resident) insurance
agent, properly licensed under the laws of the State of ,
and the Commonwealth of Virginia, to represent
of , a company authorized to make corporate surety bonds under the laws of
the Commonwealth of Virginia (the "Surety").

Said further certifies that as agent or attorney-in-fact for the said Surety, he/she
has signed the attached bond in the sum of

dollars
(US.$ ) on behalf of to the

Charlottesville Albemarle Airport Authority Board covering the Construction of the Mechanical
Systems Upgrades project.

Said further certifies that the premium on the said bond is $

which will be paid in full directly to the Surety or to him as agent or attorney-in-fact, and included in his/her
regular commission as agent or attorney-in-fact, for the execution of said bond and that his/her commission
will not be divided with anyone except to
who is a duly authorized insurance agent properly licensed under the laws of the Commonwealth of
Virginia.

COUNTERSIGNED:
SURETY
Virginia Resident Agent Attorney-in-Fact
Address of Resident Agent_ Acknowledgment for Attorney-in-Fact
Sworn to and subscribed before me this
Address of Bond Company day of ,20
Telephone Number: Notary Public, State of
Fax Number: My Commission Expires:
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

PERFORMANCE BOND
STATE OF ) Bond No.
COUNTY OF )

KNOW ALL MEN BY THESE PRESENTS: That )
as principal, hereinafter called Contractor, and
as Surety, hereinafter called Surety, are held and firmly bound unto the Charlottesville Albemarle
Airport Authority Board as obligee, hereinafter called the Owner, in the amount of

dollars
S ) for the payment of which Contractor and Surety bind themselves, their
heirs, executors, administrators, successors, and assigns, jointly and severally, firmly by these presents.

WHEREAS, Contractor has by written Agreement dated , 20 , entered 1nto
a Contract with Owner for the improvement of Williamsport Regional Airport in accordance with all of the
Contract Documents listed in the General Provisions, Section 10 prepared for the Charlottesville
Albemarle Airport Authority Board, which Contract is by reference made a part hereof and is hereinafter
referred to as the Contract, and:

NOW THEREFORE, the condition of the above obligation is such that if the said Contractor shall well and
faithfully perform the things agreed by him to be done and performed according to terms of said Contract,
then this obligation shall be void, otherwise the same shall remain in full force and effect.

The Contractor shall well and truly perform, carry out and abide by all the terms, conditions and provisions
of said Contract and complete the Work therein specified in accordance with the terms thereof and in the
event said Contractor fails to perform said Contract as aforesaid, it shall be the duty of the Surety herein to
assume responsibility for the performance of said Contract and to complete the Work therein specified in
accordance with the terms thereof; and the Surety herein shall and does hereby agree to indemnify the
Owner and hold it harmless of, from and against any and all liability, loss, cost, damage or expense
including reasonable attorney fees, engineering and architectural fees or other professional services which
said Owner may incur or which may accrue or be imposed upon it by reason of any negligence, default,
breach and/or misconduct on the part of said Contractor, and his/her agents, servants, Subcontractors and/or
employees, in, about, or on account of such work and performance of said Contract and shall repay to and
reimburse to the said Owner, promptly upon demand, all sums of money including reasonable attorney's,
architect's, engineer's, and other professional services, each and every, reasonably paid out or expended by
the said Owner on account of the failure and/or refusal of said Contractor to carry out, do, perform, and/or
comply with any of the terms and provisions of said Contract at the time and in the manner therein provided,
including, without limitation, the guarantee of the Work specified.

The Surety hereby stipulates and agrees that any modification, omission, or addition, in or to the terms of
the Contract Documents shall not affect the obligation of said Surety under this Bond.

Signed and sealed this day of , 20

(PRINCIPAL MUST INDICATE
WHETHER CORPORATION, PARTNER-
SHIP, COMPANY, OR INDIVIDUAL)
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(Principal)

THE PERSON SIGNING FOR THE PRINCIPAL
SHALL, IN HIS'HER OWN HANDWRITING,
SIGN THE PRINCIPAL'S NAME AND HIS/HER By:

TITLE. WHERE THE PERSON SIGNING
FOR A CORPORATION IS OTHER THAN  Title:

THE PRESIDENT OR VICE PRESIDENT,

HE/SHE MUST FURNISH A CORPORATE
RESOLUTION SHOWING HIS/HER AUTHORITY
TO BIND THE CORPORATION.

(Affix Surety's Corporate Seal)

Surety

By:

Date: , 20

Virginia Resident Agent

By:

Date: , 20

(Attach "SURETY'S BOND AFFIDAVIT" on copy of form bound in these Specifications)
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

SURETY'S BOND AFFIDAVIT

STATE OF )

COUNTY OF )

BEFORE ME, THE UNDERSIGNED AUTHORITY, personally appeared
who, being duly sworn deposes and says that he/she is a duly authorized (resident) (non-resident) insurance
agent, properly licensed under the laws of the State of ,
and the Commonwealth of Virginia, to represent
of , a company authorized to make corporate surety bonds under the laws of
the Commonwealth of Virginia (the "Surety").

Said further certifies that as agent or attorney-in-fact for the said Surety, he/she
has signed the attached bond in the sum of

dollars

(US.$ ) on behalf of
to the Charlottesville Albemarle Airport Authority Board covering the Construction of the Mechanical
Systems Upgrades project.

Said further certifies that the premium on the said bond is $

which will be paid in full directly to the Surety or to him as agent or attorney-in-fact, and included in his/her
regular commission as agent or attorney-in-fact, for the execution of said bond and that his/her commission
will not be divided with anyone except to
who is a duly authorized insurance agent properly licensed under the laws of the Commonwealth of
Virginia.

COUNTERSIGNED:
SURETY
Virginia Resident Agent Attorney-in-Fact
Address of Resident Agent Acknowledgment for Attorney-in-Fact
Sworn to and subscribed before me this
Address of Bond Company day of ,20
Telephone Number: Notary Public, State of
Fax Number: My Commission Expires:
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AIA Document A101° — 2017

Standard Form of Agreement Between Owner and Contractor
where the basis of payment 1is a Stipulated Sum

AGREEMENT made as of the « » day of « » in the year « »

(In words, indicate day, month and year.)

BETWEEN the Owner:
(Name, legal status, address and other information)

« N »
«»
«»
«»

and the Contractor:
(Name, legal status, address and other information)

N »
«»
« »
«»

for the following Project:
(Name, location and detailed description)

«»
«»
«»

The Architect:
(Name, legal status, address and other information)

« N »
«»
«»
«»

The Owner and Contractor agree as follows.

ADDITIONS AND DELETIONS:
The author of this document
has added information
needed for its completion.
The author may also have
revised the text of the
original AIA standard form.
An Additions and Deletions
Report that notes added
information as well as
revisions to the standard
form text is available from
the author and should be
reviewed.

This document has important
legal consequences.
Consultation with an
attorney’is encouraged with
respect to its completion
or modification.

Theparties should complete
Al01®=2017, Exhibit A,
Insurance and Bonds,
contemporaneously with this
Agreement. AIA Document
A201®-2017, General
Conditions of the Contract
for Construction, is
adopted An this document by
reference. Do not use with
other general conditions
unless this document is
modified.

ELECTRONIC COPYING of any
portion of this AIA® Document
to another electronic file is
prohibited and constitutes a
violation of copyright laws
as set forth in the footer of
this document.

AIA Document Al101 - 2017. Copyright © 1915, 1918, 1925, 1937,

1987, 1991, 1997, 2007 and 2017.

All rights reserved. “The American Institute of Architects,” “American Institute of Architects,” “AIA,” the AIA Logo, and “AIA Contract

Documents” are trademarks of The American Institute of Architects.

This draft was produced at 14:47:21 ET on 10/11/2023 under Order

No.3104237962 which expires on 02/12/2024, is not for resale, is licensed for one-time use only, and may only be used in accordance with
the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail docinfo@aiacontracts.com.

User Notes:

(1498444872)
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EXHIBIT A INSURANCE AND BONDS

ARTICLE 1 THE CONTRACT DOCUMENTS

The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed
in this Agreement, and Modifications issued after execution of this Agreement, all of which form‘the Contract, and
are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the
entire and integrated agreement between the parties hereto and supersedes prior negotiations, representations, or
agreements, either written or oral. An enumeration of the Contract Documents, other than a Modification, appears in
Article 9.

ARTICLE 2 THE WORK OF THIS CONTRACT
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in
the Contract Documents to be the responsibility of others.

ARTICLE 3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
§ 3.1 The date of commencement of the Work shall be:
(Check one of the following boxes.)

[« »] The date of this Agreement.

[« »] A date set forth in a notice to proceed issued by the Owner.

[« »] Established as follows:
(Insert a date or a means to determine the date of commencement of the Work.)

«»

If a date of commencement of the Work is not selected, then the date of commencement shall be the date of this
Agreement.

§ 3.2 The Contract Time shall be measured from the date of commencement of the Work.

§ 3.3 Substantial Completion

§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall
achieve Substantial Completion of the entire Work:

(Check one of the following boxes and complete the necessary information.)
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[« »] Notlater than « » (« » ) calendar days from the date of commencement of the Work.

[« »] By the following date: « »
§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work
are to be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial

Completion of such portions by the following dates:

Portion of Work Substantial Completion Date

§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages,
if any, shall be assessed as set forth in Section 4.5.

ARTICLE 4 CONTRACT SUM

§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the
Contract. The Contract Sum shall be « » ($ « » ), subject to additions and deductions as provided in the Contract
Documents.

§ 4.2 Alternates
§ 4.2.1 Alternates, if any, included in the Contract Sum:

Item Price
§ 4.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following
execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement.

(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.)

Item Price Conditions for Acceptance

§ 4.3 Allowances, if any, included in the Contract Sum:
(Identify each allowance.)

ltem Price
§ 4.4 Unit prices, if any:
(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.)

Item Units and Limitations Price per Unit ($0.00)

§ 4.5 Liquidated damages, if any:
(Insert terms and conditions for liquidated damages, if any.)

«»

§ 4.6 Other:
(Insert provisions for bonus or other incentives, if any, that might result in a change to the Contract Sum.)

«»
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ARTICLE 5 PAYMENTS

§ 5.1 Progress Payments

§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for
Payment issued by the Architect, the Owner shall make progress payments on account of the Contract Sum to the
Contractor as provided below and elsewhere in the Contract Documents.

§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of
the month, or as follows:

«»

§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the « » day of a month,
the Owner shall make payment of the amount certified to the Contractor not later than the « » day of the « » month.
If an Application for Payment is received by the Architect after the application date fixed above, payment of the
amount certified shall be made by the Owner not later than « » ( « » ) days after the Architect receives the
Application for Payment.

(Federal, state or local laws may require payment within a certain period of time.)

§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the
Contractor in accordance with the Contract Documents. The schedule of values shall allocate the-entire-Contract
Sum among the various portions of the Work. The schedule of values shall be prepared in such form, and supported
by such data to substantiate its accuracy, as the Architect may require. This schedule of values shall be used as a
basis for reviewing the Contractor’s Applications for Payment.

§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end
of the period covered by the Application for Payment.

§ 5.1.6 In accordance with ATIA Document A201™-2017, General Conditions of the Contract for Construction, and
subject to other provisions of the Contract Documents, the amount of each progress payment shall be computed as
follows:

§ 5.1.6.1 The amount of each progress payment shall first include:

.1 That portion of the Contract Sum properly allocable to completed Work;

.2 That portion of the Contract Sum properly allocable to materials and equipment delivered and
suitably stored at the site for subsequent incorporation in the completed construction, or, if approved
in advance by the Owner, suitably stored off the site at a location agreed upon in writing; and

.3 That portion of Construction Change Directives that the Architect determines, in the Architect’s
professional judgment, to be reasonably justified.

§ 5.1.6.2 The amount of each progress payment shall then be reduced by:

A The aggregate of any amounts previously paid by the Owner;

.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously
withheld a Certificate for Payment as provided in Article 9 of AIA Document A201-2017;

.3 Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier,
unless the Work has been performed by others the Contractor intends to pay;

4 For Work performed or defects discovered since the last payment application, any amount for which
the Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as
provided in Article 9 of AIA Document A201-2017; and

.5  Retainage withheld pursuant to Section 5.1.7.

§ 5.1.7 Retainage

§ 5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the
following amount, as retainage, from the payment otherwise due:

(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of
retainage may be limited by governing law.)

«»
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§ 5.1.7.1.1 The following items are not subject to retainage:
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.)

«»

§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows:

(If the retainage established in Section 5.1.7.1 is to be modified prior to Substantial Completion of the entire Work,
including modifications for Substantial Completion of portions of the Work as provided in Section 3.3.2, insert
provisions for such modifications.)

«»

§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the Contractor may
submit an Application for Payment that includes the retainage withheld from prior Applications for Payment
pursuant to this Section 5.1.7. The Application for Payment submitted at Substantial Completion shall not include
retainage as follows:

(Insert any other conditions for release of retainage upon Substantial Completion.)

«»

§ 5.1.8 If final completion of the Work is materially delayed through no fault of the Contractor, the Owner shall pay
the Contractor any additional amounts in accordance with Article 9 of AIA Document A201-2017.

§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not make advance payments to.suppliers for
materials or equipment which have not been delivered and stored at the site.

§ 5.2 Final Payment
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by-the- Owner to the
Contractor when
.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct
Work as provided in Article 12 of AIA Document A201-2017, and to satisfy other requirements, if
any, which extend beyond final payment; and
.2 afinal Certificate for Payment has been issued by the Architect.

§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the
Architect’s final Certificate for Payment, or as follows:

«»

ARTICLE 6 DISPUTE RESOLUTION

§ 6.1 Initial Decision Maker

The Architect will serve as the Initial Decision Maker pursuant to Article 15 of ATA Document A201-2017, unless
the parties appoint below another individual, not a party to this Agreement, to serve as the Initial Decision Maker.
(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker,
if other than the Architect.)

«»
«»
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«»
«»

§ 6.2 Binding Dispute Resolution
For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A201-2017, the

method of binding dispute resolution shall be as follows:
(Check the appropriate box.)

[« »] Arbitration pursuant to Section 15.4 of AIA Document A201-2017
[« »] Litigation in a court of competent jurisdiction
[« »] Other (Specify)
«»
If the Owner and Contractor do not select a method of binding dispute resolution, or do not subsequently agree in

writing to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court
of competent jurisdiction.

ARTICLE 7 TERMINATION OR SUSPENSION
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document
A201-2017.

«»
§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201-2017.

ARTICLE 8 MISCELLANEOUS PROVISIONS

§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201-2017 or another Contract
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract
Documents.

§ 8.2 The Owner’s representative:
(Name, address, email address, and other information)

«»
« »
« »
« »
« »
«»

§ 8.3 The Contractor’s representative:
(Name, address, email address, and other information)

«»
«»
«»
«»
« »
«»
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§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the
other party.

§ 8.5 Insurance and Bonds

§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A101™—
2017, Standard Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum,
Exhibit A, Insurance and Bonds, and elsewhere in the Contract Documents.

§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A101™-2017 Exhibit A, and elsewhere in
the Contract Documents.

§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A201-2017, may be given in accordance
with AIA Document E203™-2013, Building Information Modeling and Digital Data Exhibit, if completed, or as
otherwise set forth below:

(If other than in accordance with AIA Document E203-2013, insert requirements for delivering notice in electronic
format such as name, title, and email address of the recipient and whether and how the system will be required to
generate a read receipt for the transmission.)

«»
§ 8.7 Other provisions:
«»
ARTICLE 9 ENUMERATION OF CONTRACT DOCUMENTS
§ 9.1 This Agreement is comprised of the following documents:
A AIA Document A101™-2017, Standard Form of Agreement Between Owner and Contractor
2 AIA Document A101™-2017, Exhibit A, Insurance and Bonds
3 AIA Document A201™-2017, General Conditions of the Contract for Construction
4  AIA Document E203™-2013, Building Information Modeling and Digital Data Exhibit, dated as
indicated below:
(Insert the date of the E203-2013 incorporated into this Agreement.)
«»

.5  Drawings

Number Title Date

.6 Specifications

Section Title Date Pages

.7 Addenda, if any:

Number Date Pages

Portions of Addenda relating to bidding or proposal requirements are not part of the Contract
Documents unless the bidding or proposal requirements are also enumerated in this Article 9.

.8 Other Exhibits:
(Check all boxes that apply and include appropriate information identifying the exhibit where
required.)
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Title Date Pages

[« »] Supplementary and other Conditions of the Contract:

Document Title Date Pages

.9  Other documents, if any, listed below:
(List here any additional documents that are intended to form part of the Contract Documents. AIA
Document A201™-2017 provides that the advertisement or invitation to bid, Instructions to Bidders,
sample forms, the Contractor’s bid or proposal, portions of Addenda relating to bidding or proposal
requirements, and other information furnished by the Owner in anticipation of receiving bids or
proposals, are not part of the Contract Documents unless enumerated in this Agreement./Any such
documents should be listed here only if intended to be part of the Contract Documents:)

«»

This Agreement entered into as of the day and year first written above.

OWNER (Signature) CONTRACTOR (Signature)
«PE» VLY
(Printed name and title) (Printed name and title)
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GENERAL TERMS AND CONDITIONS

APPLICABLE TO CONTRACTS BETWEEN THE CHARLOTTESVILLE
ALBEMARLE AIRPORT AUTHORITY AND NON-GOVERNMENTAL
PARTIES FOR THE PURCHASE OF GOODS AND SERVICES

1.) General Application. These general terms and conditions apply to all Authority purchases of
goods and services, including, without limitation, construction, insurance, and other services.
They shall be deemed an integrated part of each contract entered into between the
Charlottesville-Albemarle Airport Authority (“Authority”) and a non-governmental party. In the
event of a conflict between these general terms and conditions and any other provision of a
contract between the Authority and a non-governmental party, the provisions of these general
terms and conditions shall govern the parties’ agreement.

2.) Modification of contract pricing. (VA. Code §2.2-4309). No fixed-price contract may be increased
by more than twenty-five percent of the amount of the contract or $50,000, whichever is greater,
without the advance written approval of Authority’s governing body. In no event may the amount
of any contract, without adequate consideration, be increased for any purpose, including, but not
limited to, relief of a bidder from the consequences of an error in its bid, proposal or price quote.

3.) Energy Forward Pricing Mechanisms. (VA. Code §2.2-4329.1). For the purpose of budget risk
reduction, Authority may use forward pricing mechanisms, consistent with Authority’s written
policies and procedures governing the use of forward pricing mechanisms. Any contract for
natural gas, heating oil, propane, diesel fuel, unleaded fuel, and any other energy source, but
excluding contracts for the purchase of electricity, may include a forward pricing mechanism
which either: (i) Obligates Authority to buy or sell a specified quantity of energy at a future date,
at a set price or (ii) Includes an option for the sale or purchase of the contract.

Forward pricing mechanism transactions shall be made only under the following conditions:

(i) Authority’s obligations shall be subject to the availability and annual appropriation of funding;
(ii) The quantity of energy affected by the forward pricing mechanism shall not exceed the
estimated energy use for Authority for the same period, which shall not exceed 48 months from
the trade date of the transaction; and (ii) a separate account shall be established by the contractor
for operational energy for the Authority. Contractor shall be required to cooperate and assist
Authority with any and all internal and external audit reviews, and with the preparation and
submission of annual reports to Authority’s internal investment committee.

4.) Modification (extension) of Contract Term (VA. Code §2.2-4309). Authority may extend the term
of an existing contract for services, to allow completion of any work undertaken but not
completed during the original term of the contract. Any such extension of time shall be in writing
and signed by an authorized representative of the Authority.

5.) Annual appropriations condition. For any contracts that cannot or will not be completed within
a single fiscal year: notwithstanding anything in this contract to the contrary, beyond the initial
fiscal year in which performance is commenced, Authority’s obligations are and shall be subject
to and expressly conditioned upon the availability and appropriation of public funds by Authority
to support continued performance in succeeding fiscal years. When funds are not appropriated
or otherwise made available to support continuation of performance in a succeeding fiscal year,
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the order for goods, or contractor’s performance of services, as applicable, shall be canceled and
the Contractor shall be reimbursed for the reasonable value of any goods ordered and received,
and services completed, prior to the end of the preceding fiscal year.

6.) No Discrimination by Authority (VA. Code §2.2- 4310). In the solicitation or awarding of contracts,
Authority shall not discriminate against a bidder or offeror because of race, religion, color, sex,
national origin, age, disability, status as a service disabled veteran, or any other basis prohibited
by state law relating to discrimination in employment. THE AUTHORITY DOES NOT DISCRIMINATE
AGAINST FAITH-BASED ORGANIZATIONS, and shall comply with the requirements of VA Code
§2.2-4343.1, as may be applicable.

7.) No Discrimination by Contractor (Contracts Over $10,000) (VA. Code §2.2-4311). During the
performance of a contract where contractor’s compensation is more than $10,000, the contractor
agrees as follows:

a. The contractor will not discriminate against any employee or applicant for employment
because of race, religion, color, sex, national origin, age, disability, or other basis
prohibited by state law relating to discrimination in employment, except where there is a
bona fide occupational qualification reasonably necessary to the normal operation of the
contractor. The contractor agrees to post in conspicuous places, available to employees
and applicants for employment, notices setting forth the provisions of this
nondiscrimination clause.

b. The contractor, in all solicitations or advertisements for employees placed by or on behalf
of the contractor, will state that such contractor is an equal opportunity employer.

c. Notices, advertisements and solicitations placed in accordance with federal law, rule or
regulation shall be deemed sufficient for the purpose of meeting the requirements of this
section.

The contractor will include the provisions of the foregoing paragraphs a, b and c in every
subcontract or purchase order of over $10,000, so that the provisions will be binding upon
each subcontractor or vendor.

8.) Compliance with Federal Immigration Laws (VA. Code §2.2-4311.1). The contractor expressly
warrants and certifies that it does not, and shall not during the performance of the contract
knowingly employ an unauthorized alien as defined in the federal Immigration Reform and
Control Act of 1986.

9.) Contractor’s Authority to Conduct Business in Virginia (VA. Code §2.2-4311.2). A contractor
organized as a stock or non-stock corporation, limited liability company, business trust, or limited
partnership or registered as a registered limited liability partnership shall be authorized to
transact business in the Commonwealth as a domestic or foreign business entity if so required by
Title 13.1 or Title 50 or as otherwise required by law. A contractor that enters into a contract with
Authority shall not allow its existence to lapse or its certificate of authority or registration to
transact business in the Commonwealth, if so required under Title 13.1 or Title 50, to be revoked
or cancelled at any time during the term of the contract. Authority may void any contract with a
business entity for its failure to comply and remain in compliance with the provisions of this
paragraph.

10.)Drug-Free Workplace Requirement (Contracts Over $10,000) (VA. Code §2.2-4312). During the
performance of a contract where contractor’s compensation is more than $10,000, the contractor
agrees to (i) provide a drug-free workplace for the contractor's employees; (ii) post in conspicuous
places, available to employees and applicants for employment, a statement notifying employees
that the unlawful manufacture, sale, distribution, dispensation, possession, or use of a controlled
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substance or marijuana is prohibited in the contractor's workplace and specifying the actions that
will be taken against employees for violations of such prohibition; (iii) state in all solicitations or
advertisements for employees placed by or on behalf of the contractor that the contractor
maintains a drug-free workplace; and (iv) include the provisions of the foregoing clauses in every
subcontract or purchase order of over $10,000, so that the provisions will be binding upon each
subcontractor or vendor. For the purposes of this section, "drug-free workplace" means a site for
the performance of work done in connection with a specific contract awarded to a contractor in
accordance with this chapter, the employees of whom are prohibited from engaging in the
unlawful manufacture, sale, distribution, dispensation, possession or use of any controlled
substance or marijuana during the performance of the contract.

11.)Workers’ Compensation Coverage (Construction Contracts) (VA. Code §2.2-4332). No contractor
shall perform any work on a Authority construction project unless and until he has obtained, and
continues to maintain for the duration of the work, workers' compensation coverage required
pursuant to the provisions of Chapter 8 (§ 65.2-800 et seq.) of Title 65.2.

12.)Contractor’s License (Construction Contracts) (VA. Code §54.1-1115). No individual or business
entity shall contract for, or bid upon, the construction, removal, repair or improvements to or
upon real property owned, controlled or leased by Authority without a state-issued license or
certificate, or without the proper class of license as defined in VA. Code § 54.1-1100 for the value
of work to be performed.

13.)Purchase of building materials, etc., from architect or engineer prohibited (VA. Code §2.2-4374).
No building materials, supplies or equipment for any building or structure constructed by or for
the Authority shall be sold by or purchased from any person employed as an independent
contractor by the Authority to furnish architectural or engineering services, but not construction,
for such building or structure, or from any partnership, association or corporation in which such
architect or engineer has a personal interest. No building materials, supplies or equipment for any
building or structure constructed by or for the Authority shall be sold by or purchased from any
person who has provided or is currently providing design services specifying a sole source for such
materials, supplies or equipment to be used in the building or structure to the independent
contractor employed by the Authority to furnish architectural or engineering services in which
such person has a personal interest. For purposes of this paragraph, the term “personal interest”
shall have the meaning set forth within VA. Code §2.2-3101.

14.)Bonds and alternate forms of security (VA. Code §§2.2-4337 and -4338). Where any payment or
performance bond, with surety, is required, each of the bonds shall be executed by one or more
surety companies selected by the contractor that are authorized to do business in Virginia. Each
of the bonds shall be filed with Authority.

In lieu of a bid, payment, or performance bond, a bidder may furnish a certified check or cash
escrow in the face amount required for the bond. If approved by Authority attorney, a bidder may
furnish a personal bond, property bond, or bank or savings institution's letter of credit on certain
designated funds in the face amount required for a required bid, payment or performance bond.
Approval shall be granted only upon a determination that the alternative form of security
proffered affords protection to Authority equivalent to a corporate surety's bond.

15.)Required Insurance. The specific insurance requirements for this contract, if any, (“Required
Insurance”) have been specifically set forth within the Specifications/Special Terms and
Conditions of the procurement documents. All policies of Required Insurance shall be issued by a
company authorized to do business within the Commonwealth of Virginia. (See VA. Code§38.2-

518).
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Prior to award, the contractor shall be required to demonstrate that it has obtained the Required
Insurance, and that each Required Insurance Policy has been endorsed (i) to name Authority, its
officers, employees and agents as additional insured parties, and (ii) to confer rights upon
Authority to receive at least 30 days’ advance notice of cancellation or nonrenewal. Proof of
insurance and required endorsements shall be demonstrated through production of copies of the
Required Insurance policies and endorsements, or other evidence satisfactory to Authority. If a
standard form insurance certificate is utilized, the insurance certificate must contain the Policy ID
number(s) as well as the specific Endorsement Number(s), along with a description of the
purpose(s) of the referenced endorsements.

16.)Prompt Payment by Authority (VA. Code §§2.2- 4352, 2.2-4353) Authority shall promptly pay for
the completed delivered goods or services by the required payment date. The required payment
date shall be either: (i) the date on which payment is due under the terms of the contract for the
provision of the goods or services; or (ii) if a date is not established by contract, not more than 45
days after goods or services are received or not more than 45 days after the invoice is rendered,
whichever is later. Separate payment dates may be specified for contracts under which goods or
services are provided in a series of partial executions or deliveries to the extent that the contract
provides for separate payment for partial execution or delivery. Unless otherwise provided under
the terms of the contract for the provision of goods or services, if Authority fails to pay by the
required payment date then Authority shall pay any finance charges assessed by the supplier that
shall not exceed one percent per month. In those cases where payment is made by mail, the date
of postmark shall be deemed to be the date payment is made.

17.)Contractor’s Tax ID (VA. Code §2.2-4354(2)). Notwithstanding the foregoing, contractor shall have
no right to receive payment from Authority unless and until (i) for an individual contractor, the
contractor must provide his social security number to the Authority, and (ii) for proprietorships,
partnerships, and corporations, any such entity must provide its federal employer identification
number to the Authority.

18.)Notice of defects or impropriety (VA. Code §2.2-4352). Within 20 days after the receipt of an
invoice, or of goods or services, the Authority shall notify the supplier of any defect or impropriety
that would prevent payment by the payment date.

19.)Interest. Unless otherwise provided under the terms of this contract, interest shall accrue at the
rate of one percent per month on amounts owed by Authority to contractor which remain unpaid
by the required payment date. (See VA Code §2.2-4354)

No interest penalty shall be charged when payment is delayed because of disagreement between
Authority and a vendor regarding the quantity, quality or time of delivery of goods or services or
the accuracy of any invoice received for the goods or services. The exception from the interest
penalty provided by this paragraph shall apply only to that portion of a delayed payment that is
actually the subject of the disagreement and shall apply only for the duration of the disagreement.
20.)Retainage (Construction Contracts) (VA. Code §2.2-4333). In any construction contract that
provides for progress payments in installments based upon an estimated percentage of
completion, the contractor shall be paid at least 95 percent of the earned sum when payment is
due, with no more than 5 percent being retained to ensure faithful performance of the contract.
All amounts withheld may be included in the final payment. Any subcontract for a public project
that provides for similar progress payments shall be subject to the provisions of this section.
21.)Escrowed Retainage (Construction Contracts) (VA. Code §2.2-4334). For a construction contract
involving $200,000 or more, for construction of highways, roads, streets, bridges, parking lots,
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demolition, clearing, grading, excavating, paving, pile driving, miscellaneous drainage structures,
and the installation of water, gas, sewer lines and pumping stations, where portions of the
contract price are to be retained, the contractor is authorized to elect to utilize an escrowed
retainage procedure, via notification submitted with its bid submission.

In the event the contractor elects to use the escrow account procedure, the contractor shall
execute an escrow form, substantially the same as that used by VDOT, and shall submit the
executed escrow form to Authority within 15 calendar days after notification. If the escrow
agreement is not submitted within the 15-day period, the contractor shall forfeit his rights to the
use of the escrow account procedure. Any designated escrow agent shall be a trust company,
bank or savings institution with its principal office located in the Commonwealth. If the
construction contract includes payment of interest on retained funds, the contractor shall,
exclusive of reasonable circumstances beyond the control of the contractor, be required to pay a
penalty specified within the construction contract for each day exceeding the completion date
stated in the contract.

22.)Payment of subcontractors required (VA. Code §2.2-4354) Within seven days after receipt of
amounts paid to the contractor by Authority for work performed by the subcontractor under that
contract the contractor shall: (a) pay the subcontractor for the proportionate share of the total
payment received from the agency attributable to the work performed by the subcontractor
under that contract; or (b) notify the agency and subcontractor, in writing, of his intention to
withhold all or a part of the subcontractor's payment with the reason for nonpayment. Contractor
shall pay interest to the subcontractor on all amounts owed by the contractor that remain unpaid
after seven days following receipt by the contractor of payment from Authority for work
performed by the subcontractor under that contract, except for amounts withheld as allowed in
(b), above. Unless otherwise provided under the terms of this contract, interest shall accrue at
the rate of one percent per month. Contractor shall include in each of its subcontracts a provision
requiring each subcontractor to include or otherwise be subject to the same payment and interest
requirements with respect to each lower-tier subcontractor. A contractor's obligation to pay an
interest charge to a subcontractor pursuant to this payment clause shall not be construed to be
an obligation of Authority. No contract modification shall be made for the purpose of providing
reimbursement for the interest charge, and no cost reimbursement claim shall include any
amount for reimbursement for the interest charge.

23.)Contract disputes and claims (VA. Code §2.2- 4363). Written notice of the contractor's intention
to file a claim, whether for money or other relief, shall be given at the time of the occurrence or
beginning of the work upon which the claim is based. Nothing herein shall preclude a contract
from requiring submission of an invoice for final payment within a certain time after completion
and acceptance of the work or acceptance of the goods. Pendency of claims shall not delay
payment of amounts agreed due in the final payment. Contract claims, whether for money or
other relief, shall be submitted in writing to the Authority no later than 60 days after the
contractor’s receipt of final payment; provided, however, that written notice of the contractor’s
intention to file a claims shall have been given at the time of the occurrence, or at the beginning
of the work, upon which the claim is based. Claims shall be considered by Authority in accordance
with VA Code §2.2-4363.

The final decision of Authority shall be final and conclusive unless the contractor appeals within
six months of the date of the final decision on the claim by Authority, by instituting legal action as
provided in VA Code §2.2-4364.
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24.)Trade Secrets; Proprietary Information. Except as provided in VA Code §2.2-4342, all
proceedings, records, contracts and other public records relating to procurement transactions
shall be open to the inspection of any citizen, or any interested person, firm or corporation, in
accordance with the Virginia Freedom of Information Act (VA Code § 2.2-3700 et seq.). Any
inspection of procurement transaction records under this section shall be subject to reasonable
restrictions to ensure the security and integrity of the records. Trade secrets or proprietary
information submitted by a bidder in connection with a procurement transaction or
prequalification application shall not be subject to the Virginia Freedom of Information Act (§ 2.2-
3700 et seq.); provided that the bidder must (i) invoke the protections of the referenced VA. Code
section prior to or upon submission of the data or other materials, (ii) identify the data or other
materials to be protected, and (iii) state the reasons why protection is necessary. Each bidder is
solely responsible for protecting its trade secrets or proprietary information in accordance with
these instructions.

25.)Applicable Law. Any contract resulting from a Authority procurement transaction shall be
governed in all aspects by the laws of the Commonwealth of Virginia, without regard to conflict
of laws’ provisions, and any litigation with respect thereto shall be brought in the Circuit Court for
Albemarle County, Virginia, or other court presiding within the territory in which Authority is
situated.

26.)No Collusion (VA. Code §18.2-498.4). Any person offering or agreeing to transact business with
Authority may be required to submit a certification that the offer or agreement or any claim
resulting therefrom is not the result of, or affected by, any act of collusion with another person
engaged in the same line of business or commerce; or any act of fraud punishable under this
article.

27.)No Waivers of Sovereign or Governmental Immunity. No action or omission of Authority, and no
terms, conditions or provisions within any contract resulting from this procurement transaction,
shall be deemed or construed as a waiver of any sovereign or governmental immunity to which
Authority may be entitled under the laws of the Commonwealth of Virginia, or any applicable

federal law.
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SPECIAL PROVISIONS

CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD

CHARLOTTESVILLE ALBEMARLE AIRPORT

SECTION 1

PROJECT INFORMATION

1. CONTRACT PROVISIONS. The General Provisions and these Special Provisions are applicable
to all divisions and sections of the Contract Documents and Specifications. It shall be the Contractor's
responsibility to so inform all parties who should be bound or influenced thereby.

In the event there are discrepancies between the technical specifications, general provisions, and the
special provisions, the interpretation most advantageous to the Owner shall apply.

2. DESCRIPTION OF WORK. The proposed Work is described in the Invitation to Bid herein.

3. LOCATION OF THE WORK. The site of the proposed Work is at the Charlottesville
Albemarle Airport.

4. DEFINITIONS.

A.

ADDENDA. Written or graphic instruments issued prior to the opening of Bids which clarify,
correct, or change the bidding documents or the Contract Documents.

BID. The offer or proposal of the bidder submitted on the prescribed form setting forth the
prices for the Work and services to be performed.

DAY. Unless otherwise defined shall mean "calendar" day.

DRAWINGS. The drawings which show the character and scope of the Work to be performed
and which have been prepared or approved by the Engineer and are referred to in the Contract
Documents.

ENGINEER. The term "Engineer" in the Contract Documents means RS&H, Inc; 2600 Park
Tower Dr. Suite 101, Vienna, Virginia 22180.

FIELD ORDER. A written order issued by the Engineer which orders minor changes in the
work consistent with the intent of the Contract Documents, but which does not involve a change
in the Contract Price or the Contract Time.

The Engineer may authorize minor changes in the work not involving an adjustment in the
contract price or the contract time, which are consistent with the overall intent of the Contract
Documents. These may be accomplished by a field order and shall be binding on the Owner,
and also on the Contractor who shall perform the change promptly. If the Contractor believes
that a field order justifies an increase in the contract price or contract time, the Contractor shall
make a claim under Section 50, Subsection 50-16, Claims for Adjustment and Disputes of the
General Provisions before doing the Work.
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G. FURNISH or INSTALL or PROVIDE or SUPPLY. Unless specifically limited in the
context, the word "Furnish" or the word "Install" or the word "Provide" or the word "Supply"
or any combination or similar directive or usage thereof, shall mean FURNISHING AND
INCORPORATION IN THE WORK including all necessary labor, materials, equipment, and
anything necessary to perform the work indicated.

H. GOOD REPAIR. Good repair shall be construed to mean any defect, functional or structural
deterioration (except that from ordinary and reasonable use) which appreciably reduces the
effectiveness or efficiency of the work or improvement for the purpose intended, or any serious
departure from the standards of original construction described in the Contract Documents,
shall be remedied by the Contractor. Such remedy will be made without further cost to the
Owner, including in part, all damages caused by such defect, deficiency, deterioration, or
departure, and by its repair, replacement, or correction.

I. MAY. Permissive.

J. REFERENCE TO TRADE OR SUBCONTRACTORS. When only one principal contract
exists for all work covered by the Contract Documents, reference to trade or subcontractors in
the Contract Documents shall not create any contractual relationship between the Owner and
any trade or subcontractor, with whom the principal contractor may subcontract.

K. SAMPLES. Samples are physical examples furnished or constructed by the Contractor to
illustrate materials, equipment, workmanship, or finishes, and to establish standards by which
the work will be judged.

L. "SHALL" IMPLIED. In the interest of conciseness, some sentences, statements, and clauses
used in the specifications exclude any form of the verb "shall" normally expressed in a verb
phrase with verbs such as "furnish", "install", "provide", "perform", "construct", "erect",
"comply", "apply", "submit", or similar "verb", but any such sentences, statements, and clauses
shall be interpreted to include the applicable form of the phrase "The Contractor shall" and the

requirements described therein shall be interpreted as mandatory elements of the Contract.
M. SHALL. Mandatory.

N. SUBCONTRACTOR. Party supplying labor and material or any labor for work at the site of
the project for, and under separate contract or agreement with the Contractor. Nothing
contained in the Contract Documents shall create any contractual relationship between the
Owner and any subcontractor.

O. SUBSTANTIAL COMPLETION. When the work is sufficiently complete so it may be
safely, conveniently, and beneficially utilized by the Owner for all of the purposes for which it
was intended.

P. WILL. Mandatory.

Q. SEDIMENT. Soil and other debris that have eroded and have been transported by runoff water
or wind.

R. SOLID WASTES. Rubbish, debris, and other discarded solid materials, except hazardous waste
as defined in paragraph entitled, "Hazardous Waste," resulting from industrial, commercial, and
agricultural operations and from community activities.
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S. RUBBISH. Combustible and noncombustible wastes including paper, boxes, glass, crockery,
metal, lumber, cans, and bones.

T. DEBRIS. Combustible and noncombustible wastes such as ashes and waste materials resulting
from construction or maintenance and repair work, leaves, and tree trimmings.

CHEMICAL WASTES. Salts, acids, alkalis, herbicides, pesticides, and organic chemicals.
SEWAGE. Waste characterized as domestic sanitary sewage.

. GARBAGE. Refuse and scraps resulting from consumption of food.

» = < &

HAZARDOUS WASTES. Hazardous substances as defined in 40 CFR 261 or as defined by
applicable state and local regulations.

=<

OILY WASTES. Petroleum products and bituminous materials.

Z. HAZARDOUS MATERIALS. As defined in DOT Regulation 49 CFR 171 and listed in CFR
172.

AA. HAZARDOUS SUBSTANCES. As defined in EPA PL 96-510.

5. APPLICABLE DRAWINGS. The drawings applicable to this project are included in the Table of
Contents included herein.

6. PROPOSAL REQUIREMENTS. In addition to those herein before described items to be submitted
with the Bidder's Proposal, the Bidder shall submit, with his Proposal, a list of all Subcontractors the
Bidder proposes to use on the Work of this Contract.

After the Sponsor accepts the Bidder's Proposal and such Bidder is awarded a Contract, the successful
Bidder may not substitute a Subcontractor listed in the Proposal without the prior written approval of
the Owner. Such approval shall be obtained at least ten Calendar Days prior to the date scheduled for
that Subcontractor to begin Work.

7. CONTRACTOR'S LIABILITY INSURANCE. The following provisions supplement the
requirements specified in Special Provisions--Section 2.

The Contractor shall purchase and maintain such insurance as will protect him from claims set forth
below which may arise out of or result from the Contractor's operations under the Contract, whether
such operations be by himself or by any Subcontractor or by anyone directly or indirectly employed
by any of them or by any one for whose acts any of them may be liable:

(1) Claims under workmen's compensation, disability benefit and other similar employee
benefits acts;

(2) Claims for damages because of bodily injury, occupational sickness or disease, or
death of his employees;

(3) Claims for damages because of bodily injury, sickness or disease, or death of any
person other than his employees;
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(4) Claims for damages insured by usual personal injury liability coverage which are
sustained (1) by any person as a result of an offense directly or indirectly related to
the employment of such person by the Contractor, or (2) by any other person; and

(5) Claims for damages because of injury to or destruction of tangible property, including
loss of use resulting therefrom.

General notes regarding liability:

(a) The Comprehensive General Liability policy shall include explosion, collapse and underground
(X-C-U) coverage.

(b) The Contractual Liability shall include provisions for covering the indemnity specified under
Paragraph 70-11 "Responsibility for Damage Claims" of the General Provisions.

(¢) Comprehensive Automobile Liability shall include owned, leased, non-owned, and hired
vehicles.

(d) The Comprehensive General Liability and Automobile Liability insurance shall include
Contingent Liability and Contingent Property Damage Insurance to protect the Contractor
against claims arising from the operations of Subcontractors, suppliers, vendors, or any person,
firm or entity providing service to the Contractor.

(e) The Contractor's General Liability insurance shall include coverage to protect the Sponsor,
Owner and Engineer from damage resulting either directly or indirectly from acts or omissions
of the Contractor to existing buildings near the Work of the Contractor under the Contract, and
the contents of such buildings.

(f) Certificates of the Contractor's Comprehensive Liability insurance, Comprehensive
Automobile Liability insurance and Workmen's Compensation insurance shall be furnished to
the Owner prior to commencement of Work. The certificates of insurance shall contain a
provision that coverage afforded under the policies will not be canceled until at least 30 days
prior written notice has been given to the Owner.

(g) Certificates of insurance shall be executed on AIA Document G705.

8. ACCESS TO THE WORK. Access to the Work shall be via the access routes designated on the
Contract Layout Plan. The Contractor shall identify access routes with suitable signs, barricades, and
similar equipment. Access gates shall be locked and secured when not attended by the Contractor.
The entire access route and construction site shall be kept free and clean of all debris at all times and
maintained in good repair by the Contractor. All damage to the access route caused by the actions of
the Contractor or his agents shall be immediately repaired to the satisfaction of the Owner.

No separate payment will be made for complying with the requirements of this paragraph "Access to
the Work." No other access to these Work sites will be permitted without written approval of the
Engineer.  Contractor's vehicles and equipment, including vehicles and equipment of the
Subcontractors and others coming under the Contractor's control, will not be permitted to traverse
other airfield areas or pavements without written approval of the Engineer. Contractor's vehicles,
equipment and materials may be stored in the area designated on the Plans. Upon completion of the
Work, the storage area shall be cleaned up and returned to its original condition to the satisfaction of
the Owner. No separate payment will be made for cleanup and restoration of the storage area. Personal
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services, such as canteen trucks, will not be permitted beyond this area and drivers of vehicles being
operated beyond this area shall be subject to loss of permission to enter the construction site.

9. SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

1)

2)

3)

“4)

C))

(6)

(7

@®)

€)

Shop Drawings are drawings, diagrams, schedules and other data specially prepared for
the Work by the Contractor or any Subcontractor, manufacturer, supplier or distributor to
illustrate some portion of the Work.

Product data are illustrations, standard schedules, performance charts, instructions,
brochures, diagrams or other information furnished by the Contractor to illustrate a
material, product or system for some portion of the Work.

Samples are physical examples which illustrate materials, equipment or workmanship and
establish standards by which the Work will be judged.

The Contractor shall review, approve and submit, with reasonable promptness and in such
sequence as to cause no delay in the Work or in the Work of the Owner or any other
separate Contractor(s), all Shop Drawings, Product Data and Samples required by the
Contract Documents.

By approving and submitting Shop Drawings, Product Data and Samples, the Contractor
represents that he has determined and verified all materials, field measurements and field
construction criteria related thereto, or will do so, and that he has checked and coordinated
the information contained within such submittals with the requirements of the Work and
of the Contract Documents.

The Contractor shall not be relieved of responsibility for any deviation from the
requirements of the Contract Documents by the Engineer's approval of Shop Drawings,
Product Data or Samples unless the Contractor has specifically informed the Engineer in
writing of such deviation at the time of submission and the Engineer has given written
approval of the specific deviation. The Contractor shall not be relieved of responsibility
for errors or omissions in the Shop Drawings, Product Data or Samples by the Engineer's
approval thereof.

The Contractor shall direct specific attention, in writing, or on resubmitted Shop
Drawings, Product Data or Samples, to revisions other than those requested by the
Engineer on previous submittals.

No portion of the Work requiring submission of a Shop Drawing, Product Data or Sample
shall be commenced until the submittals have been approved by the Engineer. All such
portions of the Work shall be in accordance with approved submittals.

The Contractor shall not reproduce the Engineer's project drawings for Shop Drawing use
without written approval of the Engineer.

(10) The Contractor shall submit shop drawings per the individual technical specifications

contained herein. Shop Drawings shall be forwarded to RS&H, 10748 Deerwood Park
Boulevard South, Jacksonville, Florida 32256, marked to the attention of Keith M. Nix,
P.E. The Contractor's letter of submittal must conform to the typical Contractor's
"Transmittal Letter" which is available from the Engineer. Each drawing or part of the
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brochure shall be listed separately on the letter and identified as indicated thereon. Failure
to do this will cause rejection of the submittal. The Engineer will return to the Contractor
the same transmittal letter, with the Shop Drawing disposition noted thereon along with
the drawings or brochures when the review is completed. The Contractor shall forward
separate transmittal letters for submitting each group of Shop Drawings common to a
Specification Section.

(11) In checking Shop Drawings prior to submittal, the Contractor is requested to note
corrections or comments on the drawings in orange pencil.

(12) Drawings returned to the Contractor will be stamped "Approved," "Approved as Noted,"
"Returned for Corrections," or "Not Approved." Drawings stamped "Approved as Noted"
need not be returned for further approval if the notations are acceptable to the Contractor
and Subcontractors. Drawings stamped "Returned for Corrections" or "Not Approved"
shall require new submission. Comments and corrections by the Engineer will be made
in red pencil on blue or black line prints and in yellow pencil on white line prints.

(13) Samples shall be submitted to RS&H, accompanied with the same transmittal letter
prescribed for Shop Drawings. Checking by Contractor of samples before transmittal is
required the same as for Shop Drawings.

10. PROJECT DOCUMENTATION.

(a) Project Drawings: A field set of Plans and Specifications, supplied by the Contractor, shall
remain on the job site at all times and shall be available at all times to the Engineer.

The Contractor shall immediately include plainly and conspicuously on the field set of
drawings, and at appropriate paragraphs in the specifications, all changes or corrections made
by addenda and Change Orders as they are issued.

Approved copies of all shop drawings and other submittals are to be kept on the job site at all
times and shall be available at all times to the Engineer.

Changes and deviations from the existing conditions shall be submitted in writing for approval
prior to installation. In no case shall any unspecified equipment or materials be installed
without prior approval by the Engineer.

(b) Record Documents:

(1) Definition: Record copies are defined to include those documents or copies relating
directly to performance of the Work, which Contractor is required to prepare or
maintain for Owner's records, recording the Work as actually performed. In particular,
record copies show changes in the Work in relation to way in which shown and
specified by original Contract Documents; and show additional information of value
to Owner's records, but not indicated by original Contract Documents. Record copies
include newly prepared drawings (if any are specified), marked-up copies of Contract
drawings, shop drawings, Specifications, addenda and Change Orders, marked-up
product data submittals, record samples, field records for variable and concealed
conditions such as excavations and foundations, and miscellaneous record information
on Work which is otherwise recorded only schematically or not at all.
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(2) Record Drawings: Contractor shall maintain a set of record drawings at the job site.
These shall be kept legible and current and shall be available for inspection at all times
by the Engineer. The Contractor shall show all changes or Work added on these record
drawings in a contrasting color.

11.FINAL CLEANING.

(a) Provide final cleaning of the Work, at time indicated, consisting of cleaning each surface or
unit of Work to normal "clean" condition.

(b) Removal of Protection: Remove temporary protection devices and facilities which were
installed during course of the Work to protect previous completed Work during remainder of
construction period.

(¢) Compliances: Comply with safety standards and governing regulations for cleaning
operations. Do not burn waste materials at site, or bury debris or excess materials on Owner's
property, or discharge volatile or other harmful or dangerous materials into drainage systems;
remove waste materials from site and dispose of in a lawful manner.

Where extra materials of value remaining after completion of associated Work have become Owner's
property, dispose of these as directed by owner.

END OF SPECIAL PROVISIONS - SECTION 1
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SPECIAL PROVISIONS

CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

SECTION 2

INSURANCE REQUIREMENTS

1. REQUIREMENTS OF CONTRACTOR LIABILITY INSURANCE. The Contractor shall
procure and maintain at his own expense, during the life of this Contract, liability insurance with limits of
coverage not less than the amounts as hereinafter specified. The policies shall be written by reputable
companies authorized to do business in the Commonwealth of Pennsylvania, rated no less than A-9 by A.M.
BEST. All such insurance shall be subject to the approval of the Owner for adequacy of protection and
shall include a provision preventing cancellation without thirty days prior notice to the Owner in writing.
At the time of execution of the Contract, the successful Bidder shall furnish the Owner evidence that
appropriate insurance has been procured and will be maintained for the life of the Contract liability and
compensation insurance.

The Contractor will provide protection from claims set forth below which may arise out of or result from
the Contractor's performance and furnishing of the Work and the Contractor’s other obligations under the
Contract as follows:

1. Commercial General Liability - $1,000,000 per loss for bodily injury, personal injury
and property damage. If a general aggregate limit is used, either the general aggregate
limit shall apply separately to this project/location or the general aggregate limit shall
be twice the required occurrence limit.

2. Automobile Liability - $ 1,000,000 per accident for bodily injury and property damage,
3. Employer’s Liability - $ 1,000,000 per accident for bodily injury or disease.

4, Umbrella Liability - $ 5,000,000 aggregate limit.

5. Workers’ Compensation coverage as required by law.

6. The Contractor will be required to provide a Certificate of Insurance and a copy of the

additional insured endorsement, indicating:

e Commercial General Liability insurance, including contractual liability, and
defense costs outside of policy limits. Contractor’s policy will be primary and be
on an occurrence basis.

e Automobile Liability insurance
Umbrella Liability insurance

e  Workers’ Compensation insurance
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In carrying out any of the Contract provisions or in exercising any power or authority granted to the
Contractor by this Contract, there shall be no liability upon the Engineer, his authorized representatives, or
any official of the Owner, either personally or as an official of the Owner. It is understood that in such
matters they act solely as agents and representatives of the Owner. THE CHARLOTTESVILLE
ALBEMARLE AIRPORT AUTHORITY BOARD, THE CHARLOTTESVILLE ALBEMARLE
AIRPORT, AND THE ENGINEER SHALL BE AN ADDITIONAL INSURED AND PROTECTED, IN
THE CONTRACTOR'S LIABILITY INSURANCE POLICY, FROM ALL CLAIMS ARISING OUT OF,
OR IN CONNECTION WITH, ANY OPERATIONS CONDUCTED IN CONNECTION WITH THIS
CONTRACT BY THE CONTRACTOR OR HIS SUBCONTRACTORS.

END OF SPECIAL PROVISIONS - SECTION 2
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SPECIAL PROVISIONS

CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD
CHARLOTTESVILLE ALBEMARLE AIRPORT

SECTION 3
MISCELLANEOUS

BID AND CONTRACT ACCEPTANCE. The Charlottesville Albemarle Airport Authority Board
reserves the following rights: to accept or reject any or all bids; and to award the Contract to the most
responsive and responsible Bidder whose bid is determined by the Authority to be in its best
interest. Any and all proposals as submitted herein are subject to further negotiation at the option of
Authority. Further, any and all agreements arising out of these proposals and negotiations shall not be
binding or valid against the Authority, its department, officers, employees, or agents unless fully
executed in writing and authorized by the Charlottesville Albemarle Airport Authority Board.

PROVISIONS REQUIRED BY LAW DEEMED INSERTED. Each and every provision of law
and clause required by law to be inserted in the Contract Documents shall be deemed to be inserted
herein and the Contract shall be read and enforced as though it were included herein. If, for any reason,
any such provision is not inserted in the Contract, or is not correctly inserted, then upon application of
either party, the Contract shall forthwith be physically amended to make such insertion or correction.

CORRELATION OF DOCUMENTS.

A. The drawings and specifications are cooperative and supplementary. Portions of the work
which can be best be illustrated by the drawings may not be included in the specifications and
portions best described by the specifications may not be depicted on the drawings. All items
necessary or incidental to completely construct or erect the work shall be furnished, whether
called for in the specifications or shown on the drawings. Anything mentioned in the specifica-
tions and not shown on the drawings, or anything shown or mentioned on the drawings and not
mentioned in the specifications, shall be of like effect as if shown or mentioned in both.

B. In case of disagreement between the drawings and specifications, or within either document
itself, the better quality or greater quantity of work shall be estimated and included in the bid
and contract price and the matter drawn to the Engineer's attention for decision.

NOTICE AND SERVICE THEREOF. Where the manner of giving notice is not otherwise provided
for in the Contract Documents, any notice to the Contractor from the Owner relative to any part of the
Contract shall be in writing and considered delivered and the service thereof completed, when said
notice is posted, by certified or registered mail, to the Contractor at the address given in the Contractor's
proposal, or at the last business address known to him who gives the notice, or delivered in person to
the Contractor or his authorized representative on the site. It is mutually agreed that such notice shall
be sufficient and adequate.

SUBCONTRACTING.

A. The Contractor may utilize the services of specialty or minority subcontractors on those parts
of the work which, under normal contracting practices, are performed by specialty or minority

subcontractors.
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B. The Owner reserves the right to approve subcontractors for any work. The Contractor, if
requested by the Owner, shall submit to the Owner the proposed award and such information
as the Owner may require concerning any subcontractor.

C. The Contractor shall be as fully responsible to the Owner for the acts and omissions of his
subcontractors, and of persons either directly or indirectly employed by them, or under their
control, as he is for the acts and omissions of persons directly employed by him.

D. The Contractor shall cause appropriate provisions to be inserted in all subcontracts relative to
the work to bind subcontractors to the Contractor by the terms of the Contract Documents
insofar as applicable to the work of subcontractors, and to give the Contractor the same power
as regards terminating any subcontract that the Owner may exercise over the Contractor under
any provision of the Contract Documents.

E. Nothing contained in the Contract Documents shall create any contractual relationships
between any subcontractor and the Owner.

6. PROTECTION OF PERSONS.
A. The Contractor shall:
(1) At all times protect the lives and health of his employees under the Contract;

(2) Take all necessary precautions for the safety of all persons on or in the vicinity of the
project site.

(3) Comply with all applicable provisions of Federal, State and Municipal safety laws and
building codes.

(4) Comply with all pertinent provisions of the Manual of Accident Prevention in
Construction issued by the Associated General Contractors of America, Inc., latest
edition, to prevent accidents or injury to persons on or about or adjacent to the
premises where the work is being performed. He shall erect and properly maintain at
all times, as required by the conditions and progress of the work, all necessary
safeguards for the protection of persons and shall post danger signs warning against
the hazards created in part by features of construction such as protruding nails, rod
hoists, well holes, falling materials, etc., and he shall designate a responsible member
of his organization on the work site whose duty shall be the prevention of accidents;

(5) Provide for all safeguards for the protection of those having Right-of-Entry during
field review and observation of the work.

B. The Contractor shall comply with all provisions of the "Williams-Steiger Occupational Safety
and Health Act of 1970" including any amendments thereto and rules and regulations issued
pursuant thereto, applicable to the Work and performance of the Contract. Where a State in
which work is performed has passed legislation bearing on Occupational Safety and Health,
such legislation and amendments thereto, together with rules and regulations issued pursuant
thereto, shall be complied with by the Contractor.
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7. AUTHORITY OF ENGINEER.

A. The Engineer, through its duly authorized representatives, shall furnish engineering services
during construction of the work to the extent provided in the Contract Documents. He shall
observe and review the work in the process of construction or erection. Compliance with the
Contract Documents shall be the Contractor's responsibility notwithstanding such observation
or review. The Engineer has authority to recommend suspension of the work to the Owner
when it appears such suspension may be necessary to accomplish the proper implementation
of the intent of the Contract Documents. The authority to observe, review or recommend
suspension of the work, or exercise such other authority as may be granted by the Contract
Documents, shall not be construed or interpreted to mean supervision of construction, which is
the Contractor's responsibility, nor make the Engineer responsible for providing a safe place
for the performance of work by the Contractor or by the Contractor's employees, or those of
suppliers or subcontractors, or for access, visits, use, work, travel, or occupancy by any other
person. The Engineer shall also have the authority to reject any work, materials, or equipment
which do not conform to the Contract Documents and to decide technical questions which arise
in the execution of the work.

B. The Engineer shall determine the amount, quality, acceptability, and fitness of the several kinds
of work, materials, equipment and supplies which are to be paid for under the Contract and
shall decide questions which may arise in relation to said work and its compliance with the
Contract Documents. The Engineer's estimates and decisions shall be final and conclusive,
except as otherwise expressly provided in case any question shall arise between the parties to
the Contract relative to the Contract Documents, the determination or decision of the Engineer
shall be a condition precedent to the right of the Contractor to receive any money or payment
for work under the Contract affected in any manner or to any extent by such question.

C. The Engineer shall decide the meaning and intent of any portion of the Contract Documents
where the same may be found obscure or be in dispute.

8. "GOOD REPAIR" PERIOD.

A. The Contractor hereby agrees to keep all work constructed under the Contract in good repair
for a minimum period of one (1) year, unless a longer period is otherwise specified in the
Contract Documents, from the date of acceptance of all of the work by the Owner. No provision
of the Contract documents shall be valid which limits the "Good Repair" period to less than
one (1) year from the date of acceptance of all of the work by the Owner. The work may be
phased. Ifthe work is phased, each phase of Work completed shall be inspected and approved
for use by the Owner but shall not be accepted until all work for all phases is complete and a
final inspection for all work has been performed.

B. It is intended that this provision shall apply whether or not bond is required, as a personal
obligation of the Contractor.

C. The obligations of the Contractor as herein provided shall be in addition to and not in limitation
of any obligations imposed upon him by special guarantees required by the Contract
Documents or otherwise prescribed by law.

9. VARIATION FROM ESTIMATED QUANTITIES. The Contractor may reasonably expect a
variation in estimated quantities such that the total payment for the completed work may range from 75
to 125 percent of the total amount of the Contract based on the estimated quantities defined in the
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10.

11.

12.

13.

14.

15.

16.

17.

18.

proposal. The Contractor will not be allowed any claims for anticipated profits, for loss of profits, or
for any damages because of a difference between the estimate of any item defined in the proposal and
the amount of the item actually required or for the elimination of any part of the work. Funds for
construction of the work herein contemplated are limited. The Owner reserves the right to eliminate or
reduce the items of the proposal or any of the work as may be required to bring the cost of the work
within the limits of available funds.

WATER FOR CONSTRUCTION. Water used for construction of this project will be furnished by
the Contractor. The Contractor shall make the necessary arrangements with the Owner of the source
of water for securing and/or transporting such water. No separate payment will be made for water used
but the cost thereof shall be included in the various items of the proposal and bid schedule.

LIGHTS AND POWER. The Contractor shall provide, at his own expense, temporary lighting and
facilities required for the proper prosecution and inspection of the work.

COORDINATION WITH OTHERS. In the event other contractors are doing work in the same area
simultaneously with this project, the Contractor shall coordinate his proposed construction with that of
the other contractors. The Contractor shall notify the Engineer of said coordination attempts and the
results.

PROPERTY LINES AND MONUMENTS. The Contractor shall protect all property corner markers
and any other monument, and when any such markers or monuments are in danger of being disturbed,
they shall be properly referenced and if disturbed shall be reset at the expense of the Contractor.

FENCES AND DRAINAGE CHANNELS. Boundary fences or other improvements removed to
permit the installation of the work shall be replaced in the same location and left in a condition as good
or better than that in which they were found. Existing fences not to be removed and intersecting with
new fencing (fencing outside airport property) shall be connected to the new fencing in a manner
acceptable to the fence owner and the Owner and/or Engineer.

Where surface drainage channels are disturbed or blocked during construction, they shall be restored
to their original condition of grade and cross section after the work of construction is completed.

AIR POLLUTION. The Contractor shall comply with all Federal, State and Local Requirements.

EXISTING UTILITIES AND SERVICE LINES. The Contractor shall be responsible for the
protection of all existing utilities or service lines crossed or exposed by his construction operations.
Where existing utilities or service lines are cut, broken or damaged, the Contractor shall replace or
repair the utilities or service lines with the same type of original material and construction, or better, at
his own cost and expense, with the exception of those items included in the bid schedule.

RECORDS OF MATERIALS PURCHASED. By a certain time, each month as defined and
established at the preconstruction conference, the Contractor shall furnish to the Engineer, duplicate
copies of all invoices for materials furnished to be incorporated into the work, plus a statement of all
materials previously included on monthly estimates and incorporated into the work during the
preceding month. This information is to be used to determine the value of materials on hand to be
included in the monthly estimate for periodical payment.

CONTRACTOR ACCESS TO PROJECT SITE. The Contractor shall have a specific access route
to the project site. This route is shown in the construction drawings. The Contractor shall use this route
to bring all equipment and materials in. If the Contractor has a better route that will prevent damage to
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existing roads or provide safer access to the construction site, the Contractor shall supply a drawing
showing the recommended route to the Owner and Engineer for approval at the preconstruction
conference.

19. NIGHTTIME WORK. Work requiring nighttime work and nighttime work procedures are shown in
the plans and specifications contained within.

20. DUST CONTROL. The Contractor shall maintain strict dust control per the project plans and
specifications contained within.

END OF SPECIAL PROVISIONS - SECTION 3
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CHARLOTTESVILLE ALBEMARLE AIRPORT AUTHORITY BOARD

CHARLOTTESVILLE ALBEMARLE AIRPORT

FEDERAL REQUIRED CONTRACT PROVISIONS FOR NON-AIRPORT IMPROVEMENT
PROGRAM (AIP) CONTRACTS

Al CIVIL RIGHTS - GENERAL CIVIL RIGHTS PROVISIONS

GENERAL CIVIL RIGHTS PROVISIONS

The Contractor agrees to comply with pertinent statutes, Executive Orders and such rules as are
promulgated to ensure that no person shall, on the grounds of race, creed, color, national origin, sex, age,
or disability be excluded from participating in any activity conducted with or benefiting from Federal
assistance.

This provision binds the Contractor and subcontractors from the bid solicitation period through the
completion of the contract. This provision is in addition to that required by Title VI of the Civil Rights Act
of 1964.

A2 CIVIL RIGHTS - TITLE VI SOLICITATION NOTICE

Dollar Threshold: $0

The Charlottesville-Albemarle Airport Authority, in accordance with the provisions of Title VI of the
Civil Rights Act of 1964 (78 Stat. 252, 42 USC §§ 2000d to 2000d-4) and the Regulations, hereby
notifies all bidders or offerors that it will affirmatively ensure that any contract entered into pursuant to
this advertisement, disadvantaged business enterprises will be afforded full and fair opportunity to submit
bids in response to this invitation and will not be discriminated against on the grounds of race, color, or
national origin in consideration for an award.

COMPLIANCE WITH NONDISCRIMINATION REQUIREMENTS

During the performance of this contract, the Contractor, for itself, its assignees, and successors in interest
(hereinafter referred to as the “Contractor’), agrees as follows:

1. Compliance with Regulations: The Contractor (hereinafter includes consultants) will comply
with the Title VI List of Pertinent Nondiscrimination Acts and Authorities, as they may be amended from
time to time, which are herein incorporated by reference and made a part of this contract.

2. Nondiscrimination: The Contractor, with regard to the work performed by it during the contract,
will not discriminate on the grounds of race, color, or national origin in the selection and retention of
subcontractors, including procurements of materials and leases of equipment. The Contractor will not
participate directly or indirectly in the discrimination prohibited by the Nondiscrimination Acts and
Authorities, including employment practices when the contract covers any activity, project, or program set
forth in Appendix B of 49 CFR part21.

3. Solicitations for Subcontracts, including Procurements of Materials and Equipment: In all
solicitations, either by competitive bidding or negotiation made by the Contractor for work to be
performed under a subcontract, including procurements of materials, or leases of equipment, each
potential subcontractor or supplier will be notified by the Contractor of the contractor’s obligations under
this contract and the Nondiscrimination Acts and Authorities on the grounds of race, color, or national
origin.

4, Information and Reports: The Contractor will provide all information and reports required by
the Acts, the Regulations, and directives issued pursuant thereto and will permit access to its books,
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records, accounts, other sources of information, and its facilities as may be determined by the sponsor or
the Federal Aviation Administration to be pertinent to ascertain compliance with such Nondiscrimination
Acts and Authorities and instructions. Where any information required of a contractor is in the exclusive
possession of another who fails or refuses to furnish the information, the Contractor will so certify to the
sponsor or the Federal Aviation Administration, as appropriate, and will set forth what efforts it has made
to obtain the information.

5. Sanctions for Noncompliance: In the event of a Contractor’s noncompliance with the non-
discrimination provisions of this contract, the sponsor will impose such contract sanctions as it or the
Federal Aviation Administration may determine to be appropriate, including, but not limited to:

a. Withholding payments to the Contractor under the contract until the Contractor complies; and/or
b. Cancelling, terminating, or suspending a contract, in whole or inpart.
6. Incorporation of Provisions: The Contractor will include the provisions of paragraphs one

through six in every subcontract, including procurements of materials and leases of equipment, unless
exempt by the Acts, the Regulations, and directives issued pursuant thereto. The Contractor will take
action with respect to any subcontract or procurement as the sponsor or the Federal Aviation
Administration may direct as a means of enforcing such provisions including sanctions for
noncompliance. Provided, that if the Contractor becomes involved in, or is threatened with litigation by a
subcontractor, or supplier because of such direction, the Contractor may request the sponsor to enter into
any litigation to protect the interests of the sponsor. In addition, the Contractor may request the United
States to enter into the litigation to protect the interests of the United States.

TITLE VI LIST OF PERTINENT NONDISCRIMINATION ACTS AND AUTHORITIES

During the performance of this contract, the Contractor, for itself, its assignees, and successors in interest
(hereinafter referred to as the “Contractor”) agrees to comply with the following non-discrimination
statutes and authorities; including but not limited to:

. Title VI of the Civil Rights Act of 1964 (42 USC § 2000d et seq., 78 stat. 252) (prohibits
discrimination on the basis of race, color, national origin);

o 49 CFR part 21 (Non-discrimination in Federally-assisted programs of the Department of
Transportation—Effectuation of Title VI of the Civil Rights Act of 1964);

. The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, (42 USC
§ 4601) (prohibits unfair treatment of persons displaced or whose property has been acquired because of
Federal or Federal-aid programs and projects);

o Section 504 of the Rehabilitation Act of 1973 (29 USC § 794 et seq.), as amended (prohibits
discrimination on the basis of disability); and 49 CFR part27;

. The Age Discrimination Act of 1975, as amended (42 USC § 6101 et seq.) (prohibits
discrimination on the basis of age);

o Airport and Airway Improvement Act of 1982 (49 USC § 471, Section 47123), as amended
(prohibits discrimination based on race, creed, color, national origin, orsex);

. The Civil Rights Restoration Act of 1987 (PL 100-209) (broadened the scope, coverage and

applicability of Title VI of the Civil Rights Act of 1964, the Age Discrimination Act of 1975 and Section
504 of the Rehabilitation Act of 1973, by expanding the definition of the terms “programs or activities” to
include all of the programs or activities of the Federal-aid recipients, sub-recipients and contractors,
whether such programs or activities are Federally funded or not);

. Titles II and III of the Americans with Disabilities Act of 1990, which prohibit discrimination on
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the basis of disability in the operation of public entities, public and private transportation systems, places
of public accommodation, and certain testing entities (42 USC §§ 12131 — 12189) as implemented by
U.S. Department of Transportation regulations at 49 CFR parts 37 and 38;

. The Federal Aviation Administration’s Nondiscrimination statute (49 USC § 47123) (prohibits
discrimination on the basis of race, color, national origin, andsex);
o Executive Order 12898, Federal Actions to Address Environmental Justice in Minority

Populations and Low-Income Populations, which ensures nondiscrimination against minority populations
by discouraging programs, policies, and activities with disproportionately high and adverse human health
or environmental effects on minority and low-income populations;

o Executive Order 13166, Improving Access to Services for Persons with Limited English
Proficiency, and resulting agency guidance, national origin discrimination includes discrimination
because of limited English proficiency (LEP). To ensure compliance with Title VI, you must take
reasonable steps to ensure that LEP persons have meaningful access to your programs (70 Fed. Reg. at
74087 to 74100);

o Title IX of the Education Amendments of 1972, as amended, which prohibits you from
discriminating because of sex in education programs or activities (20 USC 1681 et seq).

A3 FEDERAL FAIR LABOR STANDARDS ACT (FEDERAL MINIMUM WAGE)

SOLICIT ATION CLAUSE

All contracts and subcontracts that result from this solicitation incorporate by reference the provisions of
29 CFR part 201, the Federal Fair Labor Standards Act (FLSA), with the same force and effect as if given
in full text. The FLSA sets minimum wage, overtime pay, recordkeeping, and child labor standards for
full and part-time workers.

The [Contractor | has full responsibility to monitor compliance to the referenced statute or regulation.
The [Contractor ] must address any claims or disputes that arise from this requirement directly with the
U.S. Department of Labor — Wage and Hour Division.
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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Project information.

Work covered by Contract Documents.
Contractor's use of site and premises.
Coordination with occupants.

Work restrictions.

Specification and Drawing conventions.
Miscellaneous provisions.

Nowuhcwn =

B.  Related Requirements:

1. Section 015000 "Temporary Facilities and Controls" for limitations and
procedures governing temporary use of Owner's facilities.
2. Section 017300 "Execution” for coordination of Owner-installed products.

13 PROJECT INFORMATION
A.  Project Identification: Mechanical Systems Upgrades.

1. Project Location: Charlottesville-Albemarle Airport, 100 Bowen Loop,
Charlottesville VA 22911.

B.  Owner: Charlottesville-Albemarle Airport.

1. Owner's Representative: Jason DeVillier, Director of Operations, Maintenance and
Construction.

C.  Engineer: RS&H, Inc.

1. Engineer's Representative: Keith Nix, keith.nix@rsandh.com .
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D. Web-Based Project Software: Project software will be used for purposes of managing
communication and documents during the construction stage.

1. See Section 013100 "Project Management and Coordination." for requirements
for using web-based Project software.
1.4 WORK COVERED BY CONTRACT DOCUMENTS

A.  The Work of Project is defined by the Contract Documents and includes, but is not
limited to, the following:

1. Replacement of existing fuel oil fired hydronic boilers and water heaters with
natural gas fired equipment, as well as replacement of circulating pumps,
hydronic piping, flues and other accessories and other Work indicated in the
Contract Documents.

B.  Type of Contract: Project will be constructed under a single prime, Lump Sum contract.

1.5 CONTRACTOR'S USE OF SITE AND PREMISES

A.  Restricted Use of Site: Contractor shall have limited use of Project site for construction
operations as indicated on Drawings by the Contract limits and as indicated by
requirements of this Section.

B.  Limits on Use of Site: Limit use of Project site to areas within the Contract limits. Do not
disturb portions of Project site beyond areas in which the Work is indicated.

1. Limits on Use of Site: Confine construction operations to areas immediately
within and adjacent to indicated scope of work.
2. Driveways, Walkways and Entrances: Keep driveways, covered drop off area,

parking lot, loading areas, and entrances serving premises clear and available to
Owner, Owner's employees, and emergency vehicles at all times. Do not use
these areas for parking or for storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances by
construction operations.

b.  Schedule deliveries to minimize space and time requirements for storage of
materials and equipment on-site.

C.  Condition of Existing Building: Maintain portions of existing building affected by
construction operations in a weathertight condition throughout construction period.
Repair damage caused by construction operations.
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D.  Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and
hardscaping affected by construction operations throughout construction period.
Repair damage caused by construction operations.

1.6 COORDINATION WITH OCCUPANTS

A.  Full Owner Occupancy: Owner will occupy Project site and existing building(s) during
entire construction period. Cooperate with Owner during construction operations to
minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere
with Owner's day-to-day operations. Maintain existing exits unless otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or
used facilities. Do not close or obstruct walkways, corridors, or other occupied or
used facilities without written permission from Owner and approval of authorities
having jurisdiction.

2. Notify Owner not less than 72 hours in advance of activities that will affect
Owner's operations.

1.7 WORK RESTRICTIONS
A.  Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets, work on public streets, rights of
way, and other requirements of authorities having jurisdiction.

B.  On-Site Work Hours: Confirm work hours with Airport prior to scheduling Work. Non-
standard work hours(outside of normal 7:00 AM — 5:00 PM hours) are anticipated to be
required for the performance of the work. Contractor shall include costs for any
premium shift hours necessary to complete the work.

C.  On-Site Workday Restrictions: Do not perform work resulting in utility shutdowns or
resulting in noisy activity on-site.

D.  Existing Utility or HVAC Interruptions: Do not interrupt utilities serving facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging for temporary utility services according to requirements indicated:

1. Notify Owner not less than five days in advance of proposed utility or HVAC
interruptions.

2. Obtain Owner's written permission before proceeding with utility or HVAC
interruptions.
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E. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels
of noise and vibration, dust, odors, or other disruption to Owner occupancy with
Owner.

1. Notify Architect and Owner not less than two days in advance of proposed
disruptive operations.
2. Obtain Owner's written permission before proceeding with disruptive operations.

F. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic
beverages, and other controlled substances on Owner's property is not permitted.

G.  Employee Ildentification: Provide identification tags for Contractor personnel working
on Project site. Require personnel to use identification tags at all times.

H.  Employee Screening: Comply with Owner's requirements for drug and background
screening of Contractor personnel working on Project site.

1. Maintain list of approved screened personnel with Owner's representative.

1.8 SPECIFICATION AND DRAWING CONVENTIONS

A.  Specification Content: The Specifications use certain conventions for the style of
language and the intended meaning of certain terms, words, and phrases when used in
particular situations. These conventions are as follows:

1. Imperative  mood and streamlined language are generally used in the
Specifications. The words "shall," "shall be," or "shall comply with," depending on
the context, are implied where a colon () is used within a sentence or phrase.

2. Text Color: Text used in the Specifications, including units of measure,
manufacturer and product names, and other text may appear in multiple colors
or underlined as part of a hyperlink; no emphasis is implied by text with these
characteristics.

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may
allow for access to linked information that is not residing in the Specifications.
Unless otherwise indicated, linked information is not part of the Contract
Documents.

4, Specification requirements are to be performed by Contractor unless specifically
stated otherwise.

B.  Division 00 Contracting Requirements: General provisions of the Contract, including
General and Supplementary Conditions, apply to all Sections of the Specifications.

C.  Division 01 General Requirements: Requirements of Sections in Division 01 apply to the
Work of all Sections in the Specifications.
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1.9

Drawing Coordination: Requirements for materials and products identified on Drawings
are described in detail in the Specifications. One or more of the following are used on
Drawings to identify materials and products:

1.

Terminology: Materials and products are identified by the typical generic terms
used in the individual Specifications Sections.

Abbreviations: Materials and products are identified by abbreviations scheduled
on Drawings and published as part of the U.S. National CAD Standard.

CONTRACT DURATION AND PHASING

The overall contract duration is 200 calendar days until substantial completion. An
additional 30 days after substantial completion is anticipated for project closeout.

The Project will require multiple phases and mobilizations. The anticipated project
phases are as follows:

1.

Phase 0: Administrative Phase for Preparation and Architectural review of
Submittals and Shop Drawings.

Phase 1: Installation of natural gas piping from the utility gas meter to the
terminal building for later connection to the interior building systems by this
contractor and to the ATCT/ARFF building for future connection by others.

Phase 2: Performance of Boiler Replacement work in the terminal building and
connection to natural gas piping installed in Phase 1 to the terminal building.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 012500 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section includes administrative and procedural requirements for substitutions.

B.  Related Requirements:
1. Section 016000 "Product Requirements" for requirements for submitting
comparable product submittals for products by listed manufacturers.

1.3 DEFINITIONS

A.  Substitutions: Changes in products, materials, equipment, and methods of construction
from those required by the Contract Documents.

1. Substitutions for Cause: Changes proposed by Contractor that are required due
to changed Project conditions, such as unavailability of product, regulatory
changes, or unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that
are not required to meet other Project requirements but may offer advantage to
Contractor or Owner.

1.4 ACTION SUBMITTALS

A.  Substitution Requests: Submit documentation identifying product or fabrication or
installation method to be replaced. Include Specification Section number and title and
Drawing numbers and titles.

1. Documentation: Show compliance with requirements for substitutions and the
following, as applicable:

a. Statement indicating why specified product or fabrication or installation
method cannot be provided, if applicable.

b.  Coordination of information, including a list of changes or revisions needed
to other parts of the Work and to construction performed by Owner and
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separate contractors that will be necessary to accommodate proposed
substitution.

C. Detailed comparison of significant qualities of proposed substitutions with
those of the Work specified. Include annotated copy of applicable
Specification Section. Significant qualities may include attributes, such as
performance, weight, size, durability, visual effect, sustainable design
characteristics, warranties, and specific features and requirements indicated.
Indicate deviations, if any, from the Work specified.

d.  Product Data, including drawings and descriptions of products and
fabrication and installation procedures.

Certificates and qualification data, where applicable or requested.

f. List of similar installations for completed projects, with project names and
addresses as well as names and addresses of architects and owners.

g. Cost information, including a proposal of change, if any, in the Contract
Sum.

h.  Contractor's certification that proposed substitution complies with
requirements in the Contract Documents, except as indicated in
substitution request, is compatible with related materials and is appropriate
for applications indicated.

i. Contractor's waiver of rights to additional payment or time that may
subsequently become necessary because of failure of proposed
substitution to produce indicated results.

2. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within seven days of receipt of a request for
substitution. Architect will notify Contractor of acceptance or rejection of
proposed substitution within 15 days of receipt of request, or seven days of
receipt of additional information or documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or
Architect's Supplemental Instructions for minor changes in the Work.

b.  Use product specified if Architect does not issue a decision on use of a
proposed substitution within time allocated.

1.5 QUALITY ASSURANCE

A.  Compatibility of Substitutions: Investigate and document compatibility of proposed
substitution with related products and materials. Engage a qualified testing agency to
perform compatibility tests recommended by manufacturers.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 012500-2 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



1.6 PROCEDURES

A.  Coordination: Revise or adjust affected work as necessary to integrate work of the
approved substitutions.

1.7 SUBSTITUTIONS

A.  Substitutions for Cause: Submit requests for substitution immediately on discovery of
need for change, but not later than 30 days prior to time required for preparation and
review of related submittals.

1. Conditions: Architect will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied,
Architect will return requests without action, except to record noncompliance
with these requirements:

a. Requested substitution is consistent with the Contract Documents and will
produce indicated results.
Substitution request is fully documented and properly submitted.

C. Requested substitution will not adversely affect Contractor's construction
schedule.
d.  Requested substitution has received necessary approvals of authorities

having jurisdiction.
Requested substitution is compatible with other portions of the Work.

f. Requested substitution has been coordinated with other portions of the
Work.

g. Requested substitution provides specified warranty.

h. If requested substitution involves more than one contractor, requested

substitution has been coordinated with other portions of the Work, is
uniform and consistent, is compatible with other products, and is
acceptable to all contractors involved.

B.  Substitutions for Convenience: Architect will consider requests for substitution if
received within 30 days after the Notice to Proceed. Requests received after that time
may be considered or rejected at discretion of Architect.

1. Conditions: Architect will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied,
Architect will return requests without action, except to record noncompliance
with these requirements:

a. Requested substitution offers Owner a substantial advantage in cost, time,
energy conservation, or other considerations, after deducting additional
responsibilities Owner must assume. Owner's additional responsibilities
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may include compensation to Architect for redesign and evaluation
services, increased cost of other construction by Owner, and similar
considerations.

b.  Requested substitution does not require extensive revisions to the Contract
Documents.

C. Requested substitution is consistent with the Contract Documents and will
produce indicated results.

d.  Substitution request is fully documented and properly submitted.

e.  Requested substitution will not adversely affect Contractor's construction
schedule.
f. Requested substitution has received necessary approvals of authorities

having jurisdiction.

g.  Requested substitution is compatible with other portions of the Work.

h.  Requested substitution has been coordinated with other portions of the
Work.

i. Requested substitution provides specified warranty.

j. If requested substitution involves more than one contractor, requested

substitution has been coordinated with other portions of the Work, is
uniform and consistent, is compatible with other products, and is
acceptable to all contractors involved.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section includes administrative and procedural requirements for handling and
processing Contract modifications.

B.  Related Requirements:

1. Section 012500 "Substitution Procedures" for administrative procedures for
handling requests for substitutions made after the Contract award.
2. Section 013100 "Project Management and Coordination" for requirements for

forms for contract modifications provided as part of web-based Project
management software.

1.3 MINOR CHANGES IN THE WORK

A.  Architect will issue supplemental instructions authorizing minor changes in the Work,
not involving adjustment to the Contract Sum or the Contract Time, on project specific
forms.

1.4 PROPOSAL REQUESTS

A.  Owner-Initiated Proposal Requests: Architect will issue a detailed description of
proposed changes in the Work that may require adjustment to the Contract Sum or the
Contract Time. If necessary, the description will include supplemental or revised
Drawings and Specifications.

1. Work Change Proposal Requests issued by Architect are not instructions either to
stop work in progress or to execute the proposed change.

2. Within time specified in Proposal Request or 20 days, when not otherwise
specified, after receipt of Proposal Request, submit a quotation estimating cost
adjustments to the Contract Sum and the Contract Time necessary to execute the

change.
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a. Include a list of quantities of products required or eliminated and unit
costs, with total amount of purchases and credits to be made. If requested,
furnish survey data to substantiate quantities.

b.  Indicate applicable taxes, delivery charges, equipment rental, and amounts
of trade discounts.

C. Include costs of labor and supervision directly attributable to the change.

d. Include an updated Contractor's construction schedule that indicates the

effect of the change, including, but not limited to, changes in activity
duration, start and finish times, and activity relationship. Use available total
float before requesting an extension of the Contract Time.

e.  Quotation Form: Use contractor's standard quotation forms providing
sufficient delineation of costs and schedule effects for evaluation by
Architect.

B.  Contractor-Initiated Proposals: If latent or changed conditions require modifications to
the Contract, Contractor may initiate a claim by submitting a request for a change to
Architect.

1. Include a statement outlining reasons for the change and the effect of the
change on the Work. Provide a complete description of the proposed change.
Indicate the effect of the proposed change on the Contract Sum and the Contract
Time.

2. Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits to be made. If requested, furnish survey
data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of
trade discounts.

4. Include costs of labor and supervision directly attributable to the change.

5. Include an updated Contractor's construction schedule that indicates the effect of

the change, including, but not limited to, changes in activity duration, start and
finish times, and activity relationship. Use available total float before requesting
an extension of the Contract Time.

6. Comply with requirements in Section 012500 "Substitution Procedures" if the
proposed change requires substitution of one product or system for product or
system specified.

7. Proposal Request Form: Use contractor's standard quotation forms providing
sufficient delineation of costs and schedule effects for evaluation by Architect.

1.5 ADMINISTRATIVE CHANGE ORDERS

A.  Allowance Adjustment: See Section 012100 "Allowances" for administrative procedures
for preparation of Change Order Proposal for adjusting the Contract Sum to reflect
actual costs of allowances.
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1.6 CHANGE ORDER PROCEDURES
A.  On Owner's approval of a Work Change Proposal Request, Architect will issue a Change
Order for signatures of Owner and Contractor on AIA Document G701.
1.7 CONSTRUCTION CHANGE DIRECTIVE

A.  Construction Change Directive: Architect may issue a Construction Change Directive on
AIA Document G714. Construction Change Directive instructs Contractor to proceed
with a change in the Work, for subsequent inclusion in a Change Order.

1. Construction Change Directive contains a complete description of change in the
Work. It also designates method to be followed to determine change in the
Contract Sum or the Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of work
required by the Construction Change Directive.

1. After completion of change, submit an itemized account and supporting data
necessary to substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012600
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SECTION 012900 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements necessary to prepare and
process Applications for Payment.

B.  Related Requirements:
1. Section 012600 "Contract Modification Procedures" for administrative procedures
for handling changes to the Contract.
2. Section 013200 "Construction Progress Documentation” for administrative
requirements governing the preparation and submittal of the Contractor's
construction schedule.

1.3 DEFINITIONS

A.  Schedule of Values: A statement furnished by Contractor allocating portions of the
Contract Sum to various portions of the Work and used as the basis for reviewing
Contractor's Applications for Payment.

1.4 SCHEDULE OF VALUES

A.  Coordination: Coordinate preparation of the schedule of values with preparation of
Contractor's construction schedule.

1. Coordinate line items in the schedule of values with items required to be
indicated as separate activities in Contractor's construction schedule.

2. Submit the schedule of values to Architect at earliest possible date, but no later
than thirty (30) days before the date scheduled for submittal of initial
Applications for Payment.

B.  Format and Content: Use Project Manual table of contents as a guide to establish line
items for the schedule of values. Provide at least one line item for each Specification

Section.
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1. Identification: Include the following Project identification on the schedule of
values:

Project name and location.
Owner's name.

Owner's Project number.

Name of Architect.

Architect's Project number.
Contractor's name and address.
Date of submittal.
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2. Arrange schedule of values consistent with format of AIA Document G703 .
3. Arrange the schedule of values in tabular form, with separate columns to indicate
the following for each item listed:

a. Related Specification Section or division.

b.  Description of the Work.

C. Name of subcontractor.

d.  Name of manufacturer or fabricator.

e. Name of supplier.

f. Change Orders (numbers) that affect value.

g. Dollar value of the following, as a percentage of the Contract Sum to
nearest one-hundredth percent, adjusted to total 100 percent. Round dollar
amounts to whole dollars, with total equal to Contract Sum.

1) Labor.
2) Materials.
3) Equipment.
4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued

evaluation of Applications for Payment and progress reports. Provide multiple
line items for principal subcontract amounts in excess of ten percent of the
Contract Sum.

5. Provide a separate line item in the schedule of values for each part of the Work
where Applications for Payment may include materials or equipment purchased
or fabricated and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site.

6.  Overhead Costs, Proportional Distribution: Include total cost and proportionate
share of general overhead and profit for each line item.

7. Schedule of Values Revisions: Revise the schedule of values when Change Orders
or Construction Change Directives result in a change in the Contract Sum. Include
at least one separate line item for each Change Order and Construction Change

Directive.
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1.5 APPLICATIONS FOR PAYMENT

A.  Each Application for Payment following the initial Application for Payment shall be
consistent with previous applications and payments, as certified by Architect and paid
for by Owner.

B.  Payment Application Times: Submit Application for Payment to Architect by the tenth
day of the month. The period covered by each Application for Payment is one month,
ending on the last day of the previous month.

C.  Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as
form for Applications for Payment.

D. Application Preparation: Complete every entry on form. Notarize and execute by a
person authorized to sign legal documents on behalf of Contractor. Architect will return
incomplete applications without action.

1. Entries shall match data on the schedule of values and Contractor's construction
schedule. Use updated schedules if revisions were made.
2. Include amounts for work completed following previous Application for Payment,

whether or not payment has been received. Include only amounts for work
completed at time of Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued
before last day of construction period covered by application.
4, Indicate separate amounts for work being carried out under Owner-requested

project acceleration.

E. Stored Materials: Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed. Differentiate
between items stored on-site and items stored off-site.

1. Provide certificate of insurance, evidence of transfer of title to Owner, and
consent of surety to payment for stored materials.
2. Provide supporting documentation that verifies amount requested, such as paid

invoices. Match amount requested with amounts indicated on documentation; do
not include overhead and profit on stored materials.
3. Provide summary documentation for stored materials indicating the following:

a.  Value of materials previously stored and remaining stored as of date of
previous Applications for Payment.

b.  Value of previously stored materials put in place after date of previous
Application for Payment and on or before date of current Application for
Payment.

c.  Value of materials stored since date of previous Application for Payment
and remaining stored as of date of current Application for Payment.
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F. Transmittal: Submit signed and notarized electronic copy of each Application for
Payment to Architect by a method ensuring receipt within 24 hours. Include waivers of
lien if required.

G.  Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of
mechanic's lien from entities lawfully entitled to file a mechanic's lien arising out of the
Contract and related to the Work covered by the payment.

1. Submit partial waivers on each item for amount requested in previous
application, after deduction for retainage, on each item.

2. When an application shows completion of an item, submit conditional final or full
waivers.

3. Owner reserves the right to designate which entities involved in the Work must
submit waivers.

4.  Submit final Application for Payment with or preceded by conditional final
waivers from every entity involved with performance of the Work covered by the
application who is lawfully entitled to a lien.

5. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.

H. Initial Application for Payment: Administrative actions and submittals that must
precede or coincide with submittal of first Application for Payment include the
following:

List of subcontractors.

Schedule of values.

Contractor's construction schedule (preliminary if not final).
Products list (preliminary if not final).

Submittal schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits (as required).

Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

10. Initial progress report.

11.  Report of preconstruction conference.

12. Certificates of insurance and insurance policies.

13.  Performance and payment bonds.

14. Data needed to acquire Owner's insurance.
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Application for Payment at Substantial Completion: After Architect issues the Certificate
of Substantial Completion, submit an Application for Payment showing 100 percent
completion for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete
and a statement showing an accounting of changes to the Contract Sum.
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a. Complete administrative actions, submittals, and Work preceding this
application, as described in Section 017700 "Closeout Procedures."

2. This application shall reflect Certificate(s) of Substantial Completion issued
previously for Owner occupancy of designated portions of the Work.

J. Final Payment Application: After completing Project closeout requirements, submit final
Application for Payment with releases and supporting documentation not previously
submitted and accepted, including, but not limited, to the following:

1. Evidence of completion of Project closeout requirements.
2. Certification of completion of final punch list items.
3. Insurance certificates for products and completed operations where required and

proof that taxes, fees, and similar obligations were paid.

4, Updated final statement, accounting for final changes to the Contract Sum.
5. AlA Document G706.

6.  AlA Document G706A.

7.  AIA Document G707.

8. Evidence that claims have been settled.

9. Final liquidated damages settlement statement.

10.  Proof that taxes, fees, and similar obligations are paid.

11.  Waivers and releases.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative provisions for coordinating construction operations on
Project, including, but not limited to, the following:

General coordination procedures.

Coordination drawings.

RFls.

Digital project management procedures.
Web-based Project management software package.
Project meetings.
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Related Requirements:

1. Section 013200 "Construction Progress Documentation” for preparing and
submitting Contractor's construction schedule.

2. Section 017300 "Execution" for procedures for coordinating general installation
and field-engineering services, including establishment of benchmarks and
control points.

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.

DEFINITIONS
BIM: Building Information Modeling.

RFI: Request for Information. Request from Owner, Architect, or Contractor seeking
information required by or clarifications of the Contract Documents.

INFORMATIONAL SUBMITTALS

Subcontract List: Prepare a written summary identifying individuals or firms proposed
for each portion of the Work, including those who are to furnish products or
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equipment fabricated to a special design. Include the following information in tabular

form:

1. Name, address, telephone number, and email address of entity performing
subcontract or supplying products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

B.  Key Personnel Names: Within 5 days of starting construction operations, submit a list of
key personnel assignments, including superintendent and other personnel in
attendance at Project site. Identify individuals and their duties and responsibilities; list
addresses, cellular telephone numbers, and e-mail addresses. Provide names,
addresses, and telephone numbers of individuals assigned as alternates in the absence
of individuals assigned to Project.

1. Post copies of list in Project meeting room, in temporary field office, and in
prominent location in the facility. Keep list current at all times.

1.5 GENERAL COORDINATION PROCEDURES

A.  Coordination: Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work.
Coordinate construction operations included in different Sections that depend on each
other for proper installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results,
where installation of one part of the Work depends on installation of other
components, before or after its own installation.

2. Coordinate installation of different components to ensure maximum performance
and accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Prepare memoranda for distribution to each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports,
and list of attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of
their Work is required.

C.  Administrative Procedures: Coordinate scheduling and timing of required
administrative procedures with other construction activities to avoid conflicts and to
ensure orderly progress of the Work. Such administrative activities include, but are not
limited to, the following:

1. Preparation of Contractor's construction schedule.
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Preparation of the schedule of values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.
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1.6 REQUEST FOR INFORMATION (RFI)

A.  General: Immediately on discovery of the need for additional information, clarification,
or interpretation of the Contract Documents, Contractor shall prepare and submit an
RFl in the form specified.

1. Architect will return without response those RFls submitted to Architect by other
entities controlled by Contractor.

2. Coordinate and submit RFls in a prompt manner to avoid delays in Contractor's
work or work of subcontractors.

B.  Content of the RFI: Include a detailed, legible description of item needing information
or interpretation and the following:

1. Project name.

2. Owner name.

3. Owner's Project number.

4. Name of Architect.

5. Architect's Project number.

6. Date.

7. Name of Contractor.

8. RFI number, numbered sequentially.

9. RFI subject.

10.  Specification Section number and title and related paragraphs, as appropriate.

11.  Drawing number and detail references, as appropriate.

12.  Field dimensions and conditions, as appropriate.

13.  Contractor's suggested resolution. If Contractor's suggested resolution impacts
the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.

14.  Contractor's signature.

15.  Attachments: Include sketches, descriptions, measurements, photos, Product
Data, Shop Drawings, coordination drawings, and other information necessary to
fully describe items needing interpretation.

a. Include dimensions, thicknesses, structural grid references, and details of

affected materials, assemblies, and attachments on attached sketches.
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C.  RFl Forms: Software-generated form with substantially the same content as indicated
above, acceptable to Architect.

1. Attachments shall be electronic files in PDF format.

D.  Architect's Action: Architect will review each RFI, determine action required, and
respond. Allow seven days for Architect's response for each RFI. RFIs received by
Architect after 1:00 p.m. will be considered as received the following working day.

1. The following Contractor-generated RFIs will be returned without action:
a. Requests for approval of submittals.
b.  Requests for approval of substitutions.
C. Requests for approval of Contractor's means and methods.
d.  Requests for coordination information already indicated in the Contract
Documents.
e.  Requests for adjustments in the Contract Time or the Contract Sum.
f. Requests for interpretation of Architect's actions on submittals.
g. Incomplete RFIs or inaccurately prepared RFls.

2. Architect's action may include a request for additional information, in which case
Architect's time for response will date from time of receipt by Architect of
additional information.

3. Architect's action on RFIs that may result in a change to the Contract Time or the
Contract Sum may be eligible for Contractor to submit Change Proposal
according to Section 012600 "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract
Time or the Contract Sum, notify Architect in writing within 5 days of
receipt of the RFI response.

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI
number. Submit log bi-weekly. Include the following:

1. Project name.

2. Name and address of Contractor.

3. Name and address of Architect.

4. RFI number, including RFIs that were returned without action or withdrawn.

5. RFI description.

6. Date the RFI was submitted.

7. Date Architect's response was received.

8.  Identification of related Minor Change in the Work, Construction Change

Directive, and Proposal Request, as appropriate.
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F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI
response to affected parties. Review response and notify Architect within seven days if
Contractor disagrees with response.

1.7 PROJECT MEETINGS

A.  General: Schedule and conduct meetings and conferences at Project site unless
otherwise indicated.

1. Attendees: Inform participants and others involved, and individuals whose
presence is required, of date and time of each meeting. Notify Owner and
Architect of scheduled meeting dates and times a minimum of seven days prior

to meeting.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited
attendees.

3. Minutes: Entity responsible for conducting meeting will record significant

discussions and agreements achieved. Distribute the meeting minutes to
everyone concerned, including Owner and Architect, within three days of the
meeting.

B.  Preconstruction Conference: Architect will schedule and conduct a preconstruction
conference before starting construction, at a time convenient to Owner and Architect,
but no later than 30 days after execution of the Agreement.

1. Minutes: Entity responsible for conducting meeting will record and distribute
meeting minutes.

C.  Progress Meetings: Conduct progress meetings at biweekly intervals.

1. Attendees: In addition to representatives of Owner and Architect, each contractor,
subcontractor, supplier, and other entity concerned with current progress or
involved in planning, coordination, or performance of future activities shall be
represented at these meetings. All participants at the meeting shall be familiar
with Project and authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of previous progress meeting.
Review other items of significance that could affect progress. Include topics for
discussion as appropriate to status of Project.

a. Contractor's Construction Schedule: Review progress since the last meeting.
Determine whether each activity is on time, ahead of schedule, or behind
schedule, in relation to Contractor's construction schedule. Determine how
construction behind schedule will be expedited; secure commitments from
parties involved to do so. Discuss whether schedule revisions are required
to ensure that current and subsequent activities will be completed within
the Contract Time.
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1) Review schedule for next period.

b.  Review present and future needs of each entity present, including the
following:

1) Interface requirements.

2) Sequence of operations.

3) Status of submittals.

4) Deliveries.

5) Access.

6) Site use.

7)  Temporary facilities and controls.
8) Field observations.

9) Status of RFls.

10) Status of Proposal Requests.
11)  Pending changes.

12) Status of Change Orders.

3. Minutes: Entity responsible for conducting the meeting will record and distribute
the meeting minutes to each party present and to parties requiring information.

a. Schedule Updating: Revise Contractor's construction schedule after each
progress meeting, where revisions to the schedule have been made or
recognized. Issue revised schedule concurrently with the report of each
meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for documenting the
progress of construction during performance of the Work, including the following:

Contractor's Construction Schedule.
Construction schedule updating reports.
Daily construction reports.

Material location reports.

Site condition reports.

Unusual event reports.
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B.  Related Requirements:
1. Section 014000 "Quality Requirements” for schedule of tests and inspections.
2. Section 012900 "Payment Procedures” for schedule of values and requirements
for use of cost-loaded schedule for Applications for Payment.

1.3 DEFINITIONS

A.  Activity: A discrete part of a project that can be identified for planning, scheduling,
monitoring, and controlling the construction Project. Activities included in a
construction schedule consume time and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the
planned early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

B.  Cost Loading: The allocation of the schedule of values for completing an activity as
scheduled. The sum of costs for all activities must equal the total Contract Sum.

C. CPM: Critical path method, which is a method of planning and scheduling a
construction project where activities are arranged based on activity relationships.
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Network calculations determine the critical path of Project and when activities can be
performed.

D.  Critical Path: The longest connected chain of interdependent activities through the
network schedule that establishes the minimum overall Project duration and contains

no float.
E. Event: The starting or ending point of an activity.
F. Float: The measure of leeway in starting and completing an activity.
1. Float time belongs to Owner.
2. Free float is the amount of time an activity can be delayed without adversely

affecting the early start of the successor activity.
3.  Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

G.  Resource Loading: The allocation of manpower and equipment necessary for
completing an activity as scheduled.
1.4 INFORMATIONAL SUBMITTALS
A.  Format for Submittals: Submit required submittals in the following format:

1. Working electronic copy of schedule file.
2. PDF file.

B.  Contractor's Construction Schedule: Initial schedule, of size required to display entire
schedule for entire construction period.

C.  Construction Schedule Updating Reports: Submit with Applications for Payment.
D. Daily Construction Reports: Submit at weekly intervals.

E. Unusual Event Reports: Submit at time of unusual event.

1.5 CONTRACTOR'S CONSTRUCTION SCHEDULE

A.  Computer Scheduling Software: Prepare schedules using current version of a program
that has been developed specifically to manage construction schedules.

B. Time Frame: Extend schedule from date established for the Notice to Proceed to date
of Final Completion.
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1. Contract completion date shall not be changed by submission of a schedule that
shows an early completion date, unless specifically authorized by Change Order.

2. Procurement Activities: Include procurement process activities for the following
long lead-time items and major items, requiring a cycle of more than 60 days, as
separate activities in schedule. Procurement cycle activities include, but are not
limited to, submittals, approvals, purchasing, fabrication, and delivery.

3. Submittal Review Time: Include review and resubmittal times indicated in
Section 013300 "Submittal Procedures” in schedule. Coordinate submittal review
times in Contractor's Construction Schedule with submittal schedule.

4.  Substantial Completion: Indicate completion in advance of date established for
Substantial Completion and allow time for Architect's administrative procedures
necessary for certification of Substantial Completion.

5. Punch List and Final Completion: Include not more than 30 days for completion
of punch list items and Final Completion.

6.  Work Stages: Indicate important stages of construction for each major portion of
the Work, including, but not limited to, the following:

Subcontract awards.

Submittals.

Purchases.

Fabrication.

Deliveries.

Installation.

Tests and inspections.

Adjusting.

Startup and placement into final use and operation.

Qe o0 oW

C.  Contractor's Construction Schedule Updating: At monthly intervals, update schedule to
reflect actual construction progress and activities.

1. Include a report with updated schedule that indicates every change, including,
but not limited to, changes in logic, durations, actual starts and finishes, and
activity durations.

2. Asthe Work progresses, indicate Final Completion percentage for each activity.

D.  Recovery Schedule: When periodic update indicates the Work is 14 or more calendar
days behind the current approved schedule, submit a separate recovery schedule
indicating means by which Contractor intends to regain compliance with the schedule.
Indicate changes to working hours, working days, crew sizes, equipment required to
achieve compliance, and date by which recovery will be accomplished.
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E. Distribution: Distribute copies of approved schedule to Architect, Owner, separate
contractors, testing and inspecting agencies, and other parties identified by Contractor
with a need-to-know schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.

2. When revisions are made, distribute updated schedules to the same parties and
post in the same locations. Delete parties from distribution when they have
completed their assigned portion of the Work and are no longer involved in
performance of construction activities.

1.6 GANTT-CHART SCHEDULE REQUIREMENTS

A.  Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-
chart-type, Contractor's Construction Schedule within 30 days of the date established
for commencement of the Notice to Proceed.

1. Base schedule on the startup construction schedule and additional information
received since the start of Project.

B.  Preparation: Indicate each significant construction activity separately. Identify the first
workday of each week with a continuous vertical line.

1.7 REPORTS

A.  Daily Construction Reports: Prepare a daily construction report recording the following
information concerning events at Project site:

List of subcontractors at Project site.

List of separate contractors at Project site.

Approximate count of personnel at Project site.

Equipment at Project site.

Material deliveries.

High and low temperatures and general weather conditions, including presence
of rain or snow.

7. Testing and inspection.

8.  Accidents.

9. Meetings and significant decisions.

10.  Unusual events.

11.  Stoppages, delays, shortages, and losses.

12.  Meter readings and similar recordings.

13.  Emergency procedures.

14.  Orders and requests of authorities having jurisdiction.

15.  Change Orders received and implemented.

16. Construction Change Directives received and implemented.
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17.  Services connected and disconnected.
18. Equipment or system tests and startups.
19.  Partial completions and occupancies.
20.  Substantial Completions authorized.

B.  Unusual Event Reports: When an event of an unusual and significant nature occurs at
Project site, whether or not related directly to the Work, prepare and submit a special
report. List chain of events, persons participating, responses by Contractor's personnel,
evaluation of results or effects, and similar pertinent information. Advise Owner in
advance when these events are known or predictable.

1. Submit unusual event reports directly to Owner within one day(s) of an
occurrence. Distribute copies of report to parties affected by the occurrence.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013200
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.
2.

Submittal schedule requirements.
Administrative and procedural requirements for submittals.

B.  Related Requirements:

1.

Section 012900 "Payment Procedures” for submitting Applications for Payment
and the schedule of values.

Section 013100 "Project Management and Coordination" for submitting
coordination drawings and subcontract list and for requirements for web-based
Project software.

Section 013200 "Construction Progress Documentation” for submitting schedules
and reports, including Contractor's construction schedule.

Section 014000 "Quality Requirements” for submitting test and inspection
reports, and schedule of tests and inspections.

Section 017700 "Closeout Procedures"” for submitting closeout submittals and
maintenance material submittals.

Section 017823 "Operation and Maintenance Data" for submitting operation and
maintenance manuals.

Section 017839 "Project Record Documents" for submitting record Drawings,
record Specifications, and record Product Data.

Section 017900 "Demonstration and Training" for submitting video recordings of
demonstration of equipment and training of Owner's personnel.

1.2 DEFINITIONS

A.  Action Submittals: Written and graphic information and physical samples that require
Architect's responsive action. Action submittals are those submittals indicated in
individual Specification Sections as "action submittals."

B.  Informational Submittals: Written and graphic information and physical samples that
do not require Architect's responsive action. Submittals may be rejected for not
complying with requirements. Informational submittals are those submittals indicated
in individual Specification Sections as "informational submittals."
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1.3 SUBMITTAL SCHEDULE

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in
chronological order by dates required by construction schedule.

1.

Format: Arrange the following information in a tabular format:

Scheduled date for first submittal.

Specification Section number and title.

Submittal Category: Action; informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Architect's final release or approval.
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1.4 SUBMITTAL FORMATS

A.  Submittal Information: Include the following information in each submittal:

Nowuhwn =

8.
9.

10.

11.
12.
13.
14.
15.
16.

Project name.

Date.

Name of Architect.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

Unique submittal number, including revision identifier. Include Specification
Section number with sequential alphanumeric identifier and alphanumeric suffix
for resubmittals.

Category and type of submittal.

Submittal purpose and description.

Number and title of Specification Section, with paragraph number and generic
name for each of multiple items.

Drawing number and detail references, as appropriate.

Indication of full or partial submittal.

Location(s) where product is to be installed, as appropriate.

Other necessary identification.

Remarks.

Signature of transmitter.

B.  Options: Identify options requiring selection by Architect.

C.  Deviations and Additional Information: On each submittal, clearly indicate deviations
from requirements in the Contract Documents, including minor variations and
limitations; include relevant additional information and revisions, other than those
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requested by Architect on previous submittals. Indicate by highlighting on each
submittal or noting on attached separate sheet.

D.  Electronic Submittals: Prepare submittals as PDF package, incorporating complete
information into each PDF file. Name PDF file with submittal number.

1.5 SUBMITTAL PROCEDURES

A.  Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Web-Based Project Management Software: Prepare submittals in PDF form, and
upload to web-based Project management software website. Enter required data
in web-based software site to fully identify submittal.

B.  Processing Time: Allow time for submittal review, including time for resubmittals, as
follows. Time for review shall commence on Architect's receipt of submittal. No
extension of the Contract Time will be authorized because of failure to transmit
submittals enough in advance of the Work to permit processing, including resubmittals.

1. Initial Review: Allow 10 business days for initial review of each submittal. Allow
additional time if coordination with subsequent submittals is required. Architect
will advise Contractor when a submittal being processed must be delayed for
coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same
manner as initial submittal.
3. Resubmittal Review: Allow 10 business days for review of each resubmittal.

C.  Resubmittals: Make resubmittals in same form and number of copies as initial

submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block, and clearly indicate
extent of revision.

3. Resubmit submittals until they are marked with approval notation from

Architect's action stamp.

D. Distribution: Furnish copies of final submittals to manufacturers, subcontractors,
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary
for performance of construction activities. Show distribution on transmittal forms.

E. Use for Construction: Retain complete copies of submittals on Project site. Use only
final action submittals that are marked with approval notation from Architect's action
stamp.
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1.6 SUBMITTAL REQUIREMENTS

A.  Product Data: Collect information into a single submittal for each element of
construction and type of product or equipment.

1. If information must be specially prepared for submittal because standard
published data are unsuitable for use, submit as Shop Drawings, not as Product
Data.

2. Mark each copy of each submittal to show which products and options are
applicable.

3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.

b.  Manufacturer's product specifications.

C. Standard color charts.

d.  Statement of compliance with specified referenced standards.
e.  Testing by recognized testing agency.

f. Application of testing agency labels and seals.

g. Notation of coordination requirements.

h.  Availability and delivery time information.

4, For equipment, include the following in addition to the above, as applicable:

a.  Wiring diagrams that show factory-installed wiring.

b. Printed performance curves.

C. Operational range diagrams.

d. Clearances required to other construction, if not indicated on
accompanying Shop Drawings.

5. Submit Product Data before Shop Drawings, and before or concurrently with
Samples.

B.  Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not
base Shop Drawings on reproductions of the Contract Documents or standard printed
data unless submittal based on Architect's digital data drawing files is otherwise
permitted.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:

a. Identification of products.

b.  Schedules.

C. Compliance with specified standards.

d.  Notation of coordination requirements.

e.  Notation of dimensions established by field measurement.
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f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

C.  Product Schedule: As required in individual Specification Sections, prepare a written
summary indicating types of products required for the Work and their intended
location. Include the following information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the
Contract Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.

3. Number and name of room or space.

4. Location within room or space.

D. Qualification Data: Prepare written information that demonstrates capabilities and
experience of firm or person. Include lists of completed projects with project names
and addresses, contact information of architects and owners, and other information
specified.

E. Design Data: Prepare and submit written and graphic information indicating
compliance with indicated performance and design criteria in individual Specification
Sections. Include list of assumptions and summary of loads. Include load diagrams if
applicable. Provide name and version of software, if any, used for calculations. Number
each page of submittal.

F. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes
signature of entity responsible for preparing certification. Certificates and
certifications shall be signed by an officer or other individual authorized to sign
documents on behalf of that entity. Provide a notarized signature where
indicated.

2. Welding Certificates: Prepare written certification that welding procedures and
personnel comply with requirements in the Contract Documents. Submit record
of AWS B2.1/B2.1M on AWS forms. Include names of firms and personnel
certified.

G.  Test Reports:

1. Product Test Reports: Submit written reports indicating that current product
produced by manufacturer complies with requirements in the Contract
Documents. Base reports on evaluation of tests performed by manufacturer and
witnessed by a qualified testing agency, or on comprehensive tests performed by
a qualified testing agency.
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1.7 CONTRACTOR'S REVIEW

A.  Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract
Documents. Note corrections and field dimensions. Mark with approval stamp before
submitting to Architect.

B.  Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform
approval stamp. Include name of reviewer, date of Contractor's approval, and
statement certifying that submittal has been reviewed, checked, and approved for
compliance with the Contract Documents.

1. Architect will not review submittals received from Contractor that do not have
Contractor's review and approval.
1.8 ARCHITECT'S REVIEW

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions
required, and return.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the
appropriate action.

B.  Informational Submittals: Architect will review each submittal and will not return it, or
will return it if it does not comply with requirements. Architect will forward each
submittal to appropriate party.

C.  Partial submittals prepared for a portion of the Work will be reviewed when use of
partial submittals has received prior approval from Architect.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be
returned for resubmittal without review.

E. Architect will return without review submittals received from sources other than
Contractor.

F. Submittals not required by the Contract Documents will be returned by Architect
without action.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300
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SECTION 013500 — MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and
processing contract supplements and modifications.

B. Related Sections: The following Sections contain requirements that relate to this
Section:
1. Division 1, Section 012900 — PAYMENT PROCEDURES for administrative
procedures governing Applications for Payment.
2. Division 1, Section 013300 - SUBMITTALS for requirements for the
Contractor's Construction Schedule.
3. Division 1, Section 016000 - PRODUCTS AND SUBSTITUTIONS for

administrative procedures for handling requests for substitutions made after
award of the Contract.

C. The Architect / Engineer will be reimbursed for an unreasonable number of RFI's and
CCA's.

1.3 CONTRACT DOCUMENT SUPPLEMENTS

A. Clarification / Supplemental Instructions (C): Shall provide further detail to
requirements inferred in the Contract Documents or authorize minor changes in the
work, not involving an adjustment to the Contract Sum or Contract Time, and will be
issued by the Architect with supplemental or revised drawings and specifications, if
necessary. Clarifications / Supplemental Instructions issued by the Architect-
Engineer shall become binding and a part of the Contract as minor changes in the
work unless the Contractor notifies the Architect-Engineer within twenty-one (21)
days that the instructions result in changes that affect the Contract Cost or Contract
Time.

B. Request for Information / Supplemental Instructions (RFl): Shall be initiated by the
Contractor when necessary for performance of the work. The Architect’s reply will
constitute further detail to requirements if inferred in the Contract Documents or
interpretations of the requirements. Requests for information must describe all
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document references that pertain to the issue and any conflicts and must include the
contractor’s interpretation or proposed action that would be made if there was not a
process to obtain the information from the Architect. Requests for information that
do not include this, or that request information already included in the contract
documents without conflict, will be returned without action (RWA). The Architect will
record the time expended to process such requests and notify the Contractor of the
charges. The owner shall deduct any such compensation due the Architect from the
Contractor’'s monthly periodic pay requests in accordance with the compensation
terms for cost, overhead and profit in the Owner / Architect agreement.

C. Contractor Corrective Action Proposals (CCA): Shall be initiated by the Contractor
when deviation from the contract requirements has been constructed. The
Contractor shall provide a fully detailed proposal for his corrective or remedial work.
The Architect's reply will indicate approval of the proposed action as detailed,
approval with certain modifications, or rejection of the proposal. Use forms
provided by the Architect. The Contractor shall maintain a sequentially numbered
log of all such proposals. Upon notification of a deviation and request for a CCA the
Contractor shall submit one promptly. Should this not occur in a timely fashion
which, in the judgment of the Architect, will allow time for processing and correction
ahead of other advancing elements of work, the Architect will initiate a CCA giving
direction for correction. If the Architect initiates the CCA or must provide significant
direction to a Contractor initiated CCA, due to a lack of a fully detailed proposal, the
Architect will record the time expended and notify the Contractor of the charges.
The owner shall deduct any such compensation due the Architect from the
Contractor’'s monthly periodic pay requests in accordance with the compensation
terms for cost, overhead and profit in the Owner / Architect agreement.

14 PROPOSAL / CHANGE ORDER REQUESTS

A. Request for Proposal (RFP): The Architect will issue a detailed description of
proposed changes in the Work that will require adjustment to the Contract Sum or
Contract Time. If necessary, the description will include supplemental or revised
Drawings and Specifications.

1. Proposal requests issued by the Architect are for information only. Do not
consider them as an instruction either to stop work in progress or to execute
the proposed change.

2. Unless otherwise indicated in the proposal request, within twenty (20) days
of receipt of a proposal request, submit an estimate of cost necessary to
execute the change to the Architect for the Owner's review.

a. Include a list of quantities of products to be purchased and unit
costs, along with the total amount of purchases to be made. Where
requested, furnish survey data to substantiate quantities.

b. Itemize labor charges by time and category.
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C. Indicate applicable taxes, delivery charges, equipment rental, and
amounts of trade discounts.

d. Indicate overhead and profit charges.

e. Include a statement indicating the effect the proposed change in the
work will have on the Contract Time.

B. Contractor-Initiated Change Order Requests (RCO): When latent or unforeseen
conditions require modifications to the Contract, the Contractor may propose
changes by submitting a request for a change to the Architect.

1. Include a statement outlining the reasons for the change and the effect of
the change on the Work. Provide a complete description of the proposed
change. Indicate the effect of the proposed change on the Contract Sum
and Contract Time.

2. Include a list of quantities of products to be purchased and unit costs along
with the total amount of purchases to be made. Where requested, furnish
survey data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of
trade discounts.

4. Comply with requirements in Section 01 60 00 - PRODUCT REQUIREMENTS
and Section 01 25 00-SUBSTITUTION PROCEDURES if the proposed change
requires substitution of one product or system for a product or system
specified.

5. Change Order Request Form: Use forms provided by the Architect. The
Contractor shall maintain a sequential log of all Requests for Change Orders.

1.5 ALLOWANCES

A. Allowance Adjustment: For allowance-cost adjustment, base each Change Order
Proposal on the difference between the actual purchase amount and the allowance,
multiplied by the final measurement of work-in-place. Where applicable, include
reasonable allowances for cutting losses, tolerances, mixing wastes, normal product
imperfections, and similar margins.

1. Include installation costs in the purchase amount only where indicated as
part of the allowance.

2. When requested, prepare explanations and documentation to substantiate
the margins claimed.

3. The Owner reserves the right to establish the actual quantity of

work-in-place by independent quantity survey, measure, or count.

B. Submit claims for increased costs because of a change in scope or nature of the
allowance described in the Contract Documents, whether for the purchase order
amount or the Contractor's handling, labor, installation, overhead, and profit.
Submit claims within twenty (20) days of receipt of the Change Order or
Construction Change Directive authorizing work to proceed. The Owner will reject
claims submitted later than 20 days.
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1. Do not include the Contractor's or subcontractor's indirect expense in the
Change Order cost amount unless it is clearly shown that the nature or
extent of work has changed from what could have been foreseen from
information in Contract Documents.

2. No change to the Contractor's indirect expense is permitted for selection of
higher or lower-priced materials or systems of the same scope and nature as
originally indicated.

1.6 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: When the Owner and the Contractor are not in total
agreement on the terms of a Change Order Proposal Request, the Architect may
issue a Construction Change Directive. The Construction Change Directive instructs
the Contractor to proceed with a change in the Work, for subsequent inclusion in a
Change Order.

1. The Construction Change Directive will contain a complete description of the
change in the work and designate the method to be followed to determine
change in the Contract Sum or Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of work
required by the Construction Change Directive.

1. After completion of the change, submit an itemized account and supporting

data necessary to substantiate cost and time adjustments to the Contract.

1.7 CHANGE ORDER PROCEDURES

A. Upon the Owner's approval of a Change Order Proposal Request, the Architect will
issue a Change Order for signatures of the Owner and the Contractor on AlA
Form G701, or similar, as provided in the Conditions of the Contract. Submit claims
within twenty (20) days of receipt of the Change Order or Construction Change
Directive authorizing work to proceed. The Owner will reject claims submitted later
than twenty (20) days.

1.8. CHANGE ORDER MARK-UP

A. The amount of overhead and profit allowed to the Contractor on a contract
modification will be as follows:

1. Unit Price - If there is a proposed increase or decrease in a scope item that
has a Unit Price in the Contract Documents, no additional mark-up will be
allowed for overhead, profit, safety, insurance or bonds. In addition, no
reduction in overhead and profit will be taken for the scope change.

2. Proposal Basis (Additive) — If there is a proposed increase in the scope of
work, the Contractor will be allowed a 10% mark-up for overhead and profit
for all direct work (work by his/her own forces) and for subcontractors’ costs.
This mark-up includes overhead, profit, safety and insurance costs. The
Contractor will be paid for the increase in Bond amount equal to his / her
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actual bonding rate as stated in the bid form. This is to be added for all
scope / cost changes.

3. Proposal Basis (Deductive) — If there is a proposed decrease in the scope of
work, the Contractor will be required to provide a 0% mark-down for
overhead and profit for all direct work (work by his / her own forces) and
subcontractors’ costs. This mark-down includes overhead, profit, safety and
insurance costs. The Contractor will provide a deduction for the decrease in
Bond amount equal to his / her actual bonding rate as stated in the bid form.
This is to be deducted for all scope / cost changes.

4, Time & Material (Additive) - If there is a proposed increase in the scope of
work due to time and material work directed by the Owner, the Contractor
will be allowed a 10% mark-up for overhead and profit for all direct work
(work by his/her own forces) and subcontractors’ costs. This mark-up
includes overhead, profit, safety and insurance costs. The Contractor will be
paid for the increase in Bond amount equal to his / her actual bonding rate
as stated in the bid form. This is to be added for all scope / cost changes.

B. All Subcontractors will be required to adhere to the same allowable mark-ups /
downs as the Contractor. The Contractor is responsible for reviewing and
confirming that all Subcontractors have adhered to the allowable mark-ups / downs
as stated above.

C. The Contractor will be required to provide detailed back-up for all costs associated
with the scope change. This includes, but is not limited to material invoices from
suppliers, hourly wage rate sheets including all fringe benefits, certified payrolls and
bonding amount certification from his / her bonding company.

D. Equipment — The Contractor will be paid for all equipment (other than small hand
tools) as currently defined by the Illinois Department of Transportation “Schedule of
Average Annual Equipment Ownership Expense with Operation Cost.” No additional
mark-up for overhead and profit will be allowed over and above the costs listed in
this book. If equipment is not listed in this book, the Contractor is to provide rental
agreement / invoices for the equipment.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013500
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SECTION 013553 - SECURITY PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

REQUIREMENTS INCLUDED
Establish and maintain Project Security Program to:

1. Protect Work, Stored Products, and Construction Equipment against Theft and
Vandalism.

2. Protect Premises against entry by Unauthorized Persons.

Protect Owner's operations at Site against Theft, Vandalism, interference or Damage by
Contractor's work or employees.

MAINTENANCE OF SECURITY

Initiate Security Program promptly after job mobilization.
Maintain Security Program throughout construction period, until Owner-occupancy or
Owner-acceptance precludes the need for Contractor-security.

GENERAL AIRPORT SECURITY REQUIREMENTS

Comply with Airport Security Requirements stipulated below and any other governing
requirements of Transportation Security Administration(TSA).

Contractor shall maintain security against unlawful access to “secure areas” of Airport
Terminal Building and Airfield Area.

Compliance with specified requirements will not relieve Contractor of responsibility for
maintaining proper security, nor shall Contractor construe specified requirements as
limiting Contractor's obligation to undertake reasonable action to establish and
maintain secure conditions at Project Site.

If Contractor, Subcontractor, or their Workers should breach security requirements,
Contractor will be held responsible for Fines and Costs resulting from breach.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 CONTRACTOR BADGING

A.  The Contractor is responsible for Owner-issued security badging as follows:

1. The Contractor is responsible for obtaining photo-identification security badges is-
sued by the Owner for each superintendent of each work crew working within the
AOA and terminal. The Contractor must obtain Owner-issued security badges for at
least one (1) member of each work crew working in separate areas of the AOA and
terminal. All Contractor personnel must either obtain and display an Owner-issued
security badge or be escorted and under the responsibility of an individual displaying
a current Owner-issued security badge. Badges issued for construction will be good
for the duration of the project.

2. The Contractor is responsible for completing the required Owner-issued security
badge application forms, and for submitting the forms to the Owner for their review
as early in the project as possible to avoid construction delays. Forms must be sub-
mitted at least two (2) weeks in advance of issuance of a badge. Forms will be made
available by the Owner after award of the project. The Contractor must designate an
authorized signature holder (ASH) responsible for all Contractor badge applications.
The ASH designee must complete training to become the authorized ASH, after
which all Owner-issued security badge applications must be reviewed and approved
via signature by the ASH.

3. The Contractor may obtain Owner-issued security badges from the operations de-
partment at the Airport. The Owner reserves the right to limit the number of security
badges issued to the Contractor. The Owner will charge the Contractor a non-refund-
able fee for each Owner-issued security badge issued. An additional non-refundable
fee will be charged for lost or destroyed badges.

4. Owner-issued security badges must be worn in an easily visible location on the per-
son issued the badge at all times while working within the AOA and terminal. The
badge holder must be familiar with and must obey all security and safety rules and
regulations. Owner-issued security badges may be confiscated, and all security rights
revoked by the Owner upon the breach of any security or safety regulations at the
discretion of the Owner. The holder of an Owner-issued security badge must surren-
der the badge at the completion of this project, upon transfer or termination of em-
ployment, or at any other time at the request of the Owner.

5. Badge holders may only use Owner-issued security badges for access to the AOA
and terminal when actively working on this specific project.

6. Any expired or altered badge, or any badge bearing a photograph not matching the
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3.2

3.3

bearer, must be brought to the attention of the Owner, and will be immediately con-
fiscated by the Owner or the airport police.

At the completion of this project, the Contractor must return all Owner-issued secu-
rity badges to the Owner. All Owner-issued security badges must be accounted for
and surrendered at the completion of this project. Failure to account for and surren-
der all Owner-issued security badges will constitute grounds for withholding re-
tainage from the final pay estimate amount.

EXECUTION INTERIOR BARRICADING, MARKING, AND LIGHTING

Proper barricading, marking, and lighting of interior construction areas are the
responsibility of the Contractor. This will include closing off interior construction areas
from public access and properly marking and lighting these areas. Life Safety paths of
egress must be continually illuminated and kept clear of all construction materials.

CONSTRUCTION CONTROL

A primary and alternate responsible Contractor's representative must be designated by
the Contractor. The Contractor's representatives must be available locally on a 24-hour
basis. Names of the primary and alternate, including phone number, must be made
available to the A/E and the Owner by the Contractor. The Contractor must insure that
the names and phone numbers are kept current and made available to the A/E and the
Owner.

3.4 CONSTRUCTION TECHNIQUES

A.

Construction must be planned and conducted throughout this project in such a manner
as to maintain safe airport operations. Every effort must be made to reduce the impact
of construction activity on overall airport operations. To this end, the Contractor's
activities must be conducted in such a manner to preclude, except where absolutely
required, open excavations, trenches, ditches, and above ground obstacles such as
booms on cranes. The primary responsibility for assuring that safe construction
techniques are followed rests with the contractor.

END OF SECTION 013553
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for quality assurance and
quality control.

Testing and inspection services are required to verify compliance with requirements
specified or indicated. These services do not relieve Contractor of responsibility for
compliance with the Contract Document requirements.

1. Specific quality-assurance and quality-control requirements for individual work
results are specified in their respective Specification Sections. Requirements in
individual Sections may also cover production of standard products.

2.  Specified tests, inspections, and related actions do not limit Contractor's other
quality-assurance and quality-control procedures that facilitate compliance with
the Contract Document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control
services required by Architect, Owner, or authorities having jurisdiction are not
limited by provisions of this Section.

DEFINITIONS

Experienced: When used with an entity or individual, "experienced," unless otherwise
further described, means having successfully completed a minimum of five previous
projects similar in nature, size, and extent to this Project; being familiar with special
requirements indicated; and having complied with requirements of authorities having
jurisdiction.

Field Quality-Control Tests and Inspections: Tests and inspections that are performed
on-site for installation of the Work and for completed Work.

Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an
employee, subcontractor, or sub-subcontractor, to perform a particular construction
operation, including installation, erection, application, assembly, and similar operations.
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1. Use of trade-specific terminology in referring to a Work result does not require
that certain construction activities specified apply exclusively to specific trade(s).

D.  Preconstruction Testing: Tests and inspections performed specifically for Project before
products and materials are incorporated into the Work, to verify performance or
compliance with specified criteria. Unless otherwise indicated, copies of reports of tests
or inspections performed for other than the Project do not meet this definition.

E. Product Tests: Tests and inspections that are performed by a nationally recognized
testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited
according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or
by a testing agency qualified to conduct product testing and acceptable to authorities
having jurisdiction, to establish product performance and compliance with specified
requirements.

F. Source Quality-Control Tests and Inspections: Tests and inspections that are performed
at the source (e.g., plant, mill, factory, or shop).

G.  Testing Agency: An entity engaged to perform specific tests, inspections, or both. The
term "testing laboratory" has the same meaning as the term "testing agency."

H.  Quality-Assurance Services: Activities, actions, and procedures performed before and
during execution of the Work, to guard against defects and deficiencies and
substantiate that proposed construction will comply with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during and
after execution of the Work, to evaluate that actual products incorporated into the
Work and completed construction comply with requirements. Contractor's quality-
control services do not include contract administration activities performed by
Architect.

1.4 CONFLICTING REQUIREMENTS

A.  Conflicting Standards and Other Requirements: If compliance with two or more
standards or requirements is specified and the standards or requirements establish
different or conflicting requirements for minimum quantities or quality levels, inform
the Architect regarding the conflict and obtain clarification prior to proceeding with the
Work. Refer conflicting requirements that are different, but apparently equal, to
Architect for clarification before proceeding.

B.  Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is
the minimum provided or performed. The actual installation may comply exactly with
the minimum quantity or quality specified, or it may exceed the minimum within
reasonable limits. To comply with these requirements, indicated numeric values are
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minimum or maximum, as appropriate, for the context of requirements. Refer
uncertainties to Architect for a decision before proceeding.

1.5 INFORMATIONAL SUBMITTALS

A.  Testing Agency Qualifications: For testing agencies specified in "Quality Assurance"
Article to demonstrate their capabilities and experience. Include proof of qualifications
in the form of a recent report on the inspection of the testing agency by a recognized
authority.

B.  Schedule of Tests and Inspections: Prepare in tabular form and include the following:

Specification Section number and title.

Entity responsible for performing tests and inspections.
Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.
Requirements for obtaining samples.

Unique characteristics of each quality-control service.

WooNUA~WN =

C.  Reports: Prepare and submit certified written reports and documents as specified.

D.  Permits, Licenses, and Certificates: For Owner's record, submit copies of permits,
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices,
receipts for fee payments, judgments, correspondence, records, and similar documents
established for compliance with standards and regulations bearing on performance of
the Work.

1.6 CONTRACTOR'S QUALITY-CONTROL PLAN

A.  Quality-Control Plan, General: Submit quality-control plan within 30 days of Notice of
Award, and not less than five days prior to preconstruction conference. Submit in
format acceptable to Architect. Identify personnel, procedures, controls, instructions,
tests, records, and forms to be used to carry out Contractor's quality-assurance and
quality-control responsibilities and to coordinate Owner's quality-assurance and
quality-control activities. Coordinate with Contractor's Construction Schedule.

B.  Quality-Control Personnel Qualifications: Engage qualified personnel trained and
experienced in managing and executing quality-assurance and quality-control
procedures similar in nature and extent to those required for Project.

1. Project quality-control manager may also serve as Project superintendent.
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C.  Submittal Procedure: Describe procedures for ensuring compliance with requirements
through review and management of submittal process. Indicate qualifications of
personnel responsible for submittal review.

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of
Work requiring testing or inspection, including the following:

1. Contractor-performed tests and inspections, including subcontractor-performed
tests and inspections. Include required tests and inspections and Contractor-
elected tests and inspections. Distinguish source quality-control tests and
inspections from field quality-control tests and inspections.

2. Special inspections required by authorities having jurisdiction and indicated on
the Statement of Special Inspections.

E. Continuous Inspection of Workmanship: Describe process for continuous inspection
during construction to identify and correct deficiencies in workmanship in addition to
testing and inspection specified. Indicate types of corrective actions to be required to
bring the Work into compliance with standards of workmanship established by
Contract requirements and approved mockups.

F. Monitoring and Documentation: Maintain testing and inspection reports, including log
of approved and rejected results. Include Work Architect has indicated as
nonconforming or defective. Indicate corrective actions taken to bring nonconforming
Work into compliance with requirements. Comply with requirements of authorities
having jurisdiction.

1.7 REPORTS AND DOCUMENTS

A.  Test and Inspection Reports: Prepare and submit certified written reports specified in
other Sections. Include the following:

Date of issue.

Project title and number.

Name, address, telephone number, and email address of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

0. Record of temperature and weather conditions at time of sample-taking and
testing and inspection.

11.  Comments or professional opinion on whether tested or inspected Work

complies with the Contract Document requirements.

2 OV®NOC A WN
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12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

B.  Manufacturer's Technical Representative's Field Reports: Prepare written information
documenting manufacturer's technical representative's tests and inspections specified
in other Sections. Include the following:

1. Name, address, telephone number, and email address of technical representative
making report.

2. Statement on condition of substrates and their acceptability for installation of
product.

3. Statement that products at Project site comply with requirements.

4. Summary of installation procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

5. Results of operational and other tests and a statement of whether observed
performance complies with requirements.

6.  Statement of whether conditions, products, and installation will affect warranty.

7. Other required items indicated in individual Specification Sections.

C.  Factory-Authorized Service Representative's Reports: Prepare written information
documenting manufacturer's factory-authorized service representative's tests and
inspections specified in other Sections. Include the following:

1. Name, address, telephone number, and email address of factory-authorized
service representative making report.

2. Statement that equipment complies with requirements.

3. Results of operational and other tests and a statement of whether observed

performance complies with requirements.
4. Statement of whether conditions, products, and installation will affect warranty.
5. Other required items indicated in individual Specification Sections.

1.8 QUALITY ASSURANCE

A.  Qualifications paragraphs in this article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements.

B.  Manufacturer Qualifications: A firm experienced in manufacturing products or systems
similar to those indicated for this Project and with a record of successful in-service
performance, as well as sufficient production capacity to produce required units. As
applicable, procure products from manufacturers able to meet qualification
requirements, warranty requirements, and technical or factory-authorized service
representative requirements.
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C.  Fabricator Qualifications: A firm experienced in producing products similar to those
indicated for this Project and with a record of successful in-service performance, as well
as sufficient production capacity to produce required units.

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying,
or assembling work similar in material, design, and extent to that indicated for this
Project, whose work has resulted in construction with a record of successful in-service
performance.

E.  Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent
agency with the experience and capability to conduct testing and inspection indicated,
as documented in accordance with ASTM E329, and with additional qualifications
specified in individual Sections; and, where required by authorities having jurisdiction,
that is acceptable to authorities.

F. Manufacturer's Technical Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect
installation of manufacturer's products that are similar in material, design, and extent to
those indicated for this Project.

G.  Factory-Authorized Service Representative Qualifications: An authorized representative
of manufacturer who is trained and approved by manufacturer to inspect, demonstrate,
repair, and perform service on installations of manufacturer's products that are similar
in material, design, and extent to those indicated for this Project.

1.9 QUALITY CONTROL

A.  Owner Responsibilities: Where quality-control services are indicated as Owner's
responsibility, Owner will engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of
testing agencies engaged and a description of types of testing and inspection
they are engaged to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated
by Work that failed to comply with the Contract Documents will be charged to
Contractor.

B.  Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities, whether
specified or not, to verify and document that the Work complies with requirements.

1. Unless otherwise indicated, provide quality-control services specified and those
required by authorities having jurisdiction. Perform quality-control services
required of Contractor by authorities having jurisdiction, whether specified or not.
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2. Notify testing agencies at least 24 hours in advance of time when Work that
requires testing or inspection will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit
a certified written report, in duplicate, of each quality-control service.

4.  Testing and inspection requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

5.  Submit additional copies of each written report directly to authorities having
jurisdiction, when they so direct.

C. Testing Agency Responsibilities: Cooperate with Architect and Contractor in
performance of duties. Provide qualified personnel to perform required tests and

inspections.

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed
in the Work during performance of its services.

2. Determine the locations from which test samples will be taken and in which in-

situ tests are conducted.

3. Conduct and interpret tests and inspections, and state in each report whether
tested and inspected Work complies with or deviates from requirements.

4.  Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or
approve or accept any portion of the Work.
6. Do not perform duties of Contractor.

D.  Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation,
including service connections. Report results in writing as specified in Section 013300
"Submittal Procedures."

E. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical
representative's services include participation in preinstallation conferences,
examination of substrates and conditions, verification of materials, observation of
Installer activities, inspection of completed portions of the Work, and submittal of
written reports.

F. Contractor's Associated Requirements and Services: Cooperate with agencies and
representatives performing required tests, inspections, and similar quality-control
services, and provide reasonable auxiliary services as requested. Notify agency
sufficiently in advance of operations to permit assignment of personnel. Provide the
following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 014000-7 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



3. Adequate quantities of representative samples of materials that require testing
and inspection. Assist agency in obtaining samples.

4, Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control

by testing agency.
7. Security and protection for samples and for testing and inspection equipment at
Project site.

G.  Coordination: Coordinate sequence of activities to accommodate required quality-
assurance and quality-control services with a minimum of delay and to avoid necessity
of removing and replacing construction to accommodate testing and inspection.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A.  Test and Inspection Log: Prepare a record of tests and inspections. Include the

following:

1. Date test or inspection was conducted.

2. Description of the Work tested or inspected.

3. Date test or inspection results were transmitted to Architect.

4. Identification of testing agency or special inspector conducting test or inspection.

B.  Maintain log at Project site. Post changes and revisions as they occur. Provide access to
test and inspection log for Architect's and authorities' having jurisdiction reference
during normal working hours.

1. Submit log at Project closeout as part of Project Record Documents.

3.2 REPAIR AND PROTECTION

A.  General: On completion of testing, inspection, sample-taking, and similar services,
repair damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore
patched areas and extend restoration into adjoining areas with durable seams
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that are as invisible as possible. Comply with the Contract Document
requirements for cutting and patching in Section 017300 "Execution."

B.  Protect construction exposed by or for quality-control service activities.
C.  Repair and protection are Contractor's responsibility, regardless of the assignment of

responsibility for quality-control services.

END OF SECTION 014000

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 014000-9 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



THIS PAGE INTENTIONALLY LEFT BLANK

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 014000-10 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes administrative and procedural requirements for selection of products
for use in Project; product delivery, storage, and handling; manufacturers' standard
warranties on products; special warranties; and comparable products.
B.  Related Requirements:

1. Section 011000 "Summary" for Contractor requirements related to Owner-
furnished products.

2. Section 012500 "Substitution Procedures" for requests for substitutions.

3. Section 017700 "Closeout Procedures” for submitting warranties.

13 DEFINITIONS
A.  Products: Items obtained for incorporating into the Work, whether purchased for

Project or taken from previously purchased stock. The term "product” includes the

terms "material,” "equipment,” "system," and terms of similar intent.

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

2. New Products: Items that have not previously been incorporated into another
project or facility. Salvaged items or items reused from other projects are not
considered new products. Items that are manufactured or fabricated to include
recycled content materials are considered new products, unless indicated
otherwise.

3.  Comparable Product: Product by named manufacturer that is demonstrated and
approved through the comparable product submittal process described in Part 2
"Comparable Products" Article, to have the indicated qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and
other characteristics that equal or exceed those of specified product.
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1.4

Basis-of-Design Product Specification: A specification in which a single manufacturer's
product is named and accompanied by the words "basis-of-design product,” including
make or model number or other designation. Published attributes and characteristics of
basis-of-design product establish salient characteristics of products.

1. Evaluation of Comparable Products: In addition to the basis-of-design product
description, product attributes and characteristics may be listed to establish the
significant qualities related to type, function, in-service performance and physical
properties, weight, dimension, durability, visual characteristics, and other special
features and requirements for purposes of evaluating comparable products of
additional manufacturers named in the specification. Manufacturer's published
attributes and characteristics of basis-of-design product also establish salient
characteristics of products for purposes of evaluating comparable products.

Subject to Compliance with Requirements: Where the phrase "Subject to compliance
with requirements” introduces a product selection procedure in an individual
Specification Section, provide products qualified under the specified product
procedure. In the event that a named product or product by a named manufacturer
does not meet the other requirements of the specifications, select another named
product or product from another named manufacturer that does meet the
requirements of the specifications; submit a comparable product request or
substitution request, if applicable.

Comparable Product Request Submittal: An action submittal requesting consideration
of a comparable product, including the following information:

1. Identification of basis-of-design product or fabrication or installation method to
be replaced, including Specification Section number and title and Drawing
numbers and titles.

2. Data indicating compliance with the requirements specified in Part2
"Comparable Products" Article.

Basis-of-Design Product Specification Submittal: An action submittal complying with
requirements in Section 013300 "Submittal Procedures."

Substitution: Refer to Section 012500 "Substitution Procedures" for definition and
limitations on substitutions.

QUALITY ASSURANCE

Compatibility of Options: If Contractor is given option of selecting between two or
more products for use on Project, select product compatible with products previously
selected, even if previously selected products were also options.
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B.  Identification of Products: Except for required labels and operating data, do not attach
or imprint manufacturer or product names or trademarks on exposed surfaces of
products or equipment that will be exposed to view in occupied spaces or on the
exterior.

1. Labels: Locate required product labels and stamps on a concealed surface, or,
where required for observation following installation, on a visually accessible
surface that is not conspicuous.

2. Equipment Nameplates: Provide a permanent nameplate on each item of service-
or power-operated equipment. Locate on a visually accessible but inconspicuous
surface. Include information essential for operation, including the following:

a.  Name of product and manufacturer.
b.  Model and serial number.

C. Capacity.

d.  Speed.

e. Ratings.

3. See individual identification Sections in Divisions 21, 22, 23, and 26 for additional
equipment identification requirements.

1.5 COORDINATION

A.  Modify or adjust affected work as necessary to integrate work of approved comparable
products and approved substitutions.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products, using means and methods that will prevent
damage, deterioration, and loss, including theft and vandalism. Comply with
manufacturer's written instructions.

B.  Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for
items that are flammable, hazardous, easily damaged, or sensitive to
deterioration, theft, and other losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's
original sealed container or other packaging system, complete with labels and
instructions for handling, storing, unpacking, protecting, and installing.

4.  Inspect products on delivery to determine compliance with the Contract
Documents and that products are undamaged and properly protected.
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C. Storage:

1.

w

Provide a secure location and enclosure at Project site for storage of materials
and equipment.

Store products to allow for inspection and measurement of quantity or counting
of units.

Store materials in a manner that will not endanger Project structure.

Store products that are subject to damage by the elements under cover in a
weathertight enclosure above ground, with ventilation adequate to prevent
condensation and with adequate protection from wind.

Protect foam plastic from exposure to sunlight, except to extent necessary for
period of installation and concealment.

Comply with product manufacturer's written instructions for temperature,
humidity, ventilation, and weather-protection requirements for storage.

Protect stored products from damage and liquids from freezing.

1.7 PRODUCT WARRANTIES

A.  Warranties specified in other Sections shall be in addition to, and run concurrent with,
other warranties required by the Contract Documents. Manufacturer's disclaimers and
limitations on product warranties do not relieve Contractor of obligations under
requirements of the Contract Documents.

1.

Manufacturer's Warranty: Written standard warranty form furnished by individual
manufacturer for a particular product and issued in the name of the Owner or
endorsed by manufacturer to Owner.
Special Warranty: Written warranty required by the Contract Documents to
provide specific rights for Owner and issued in the name of the Owner or
endorsed by manufacturer to Owner.

B. Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution.

1.

Manufacturer's Standard Form: Modified to include Project-specific information
and properly executed.

Specified Form: When specified forms are included in the Project Manual, prepare
a written document, using indicated form properly executed.

See other Sections for specific content requirements and particular requirements
for submitting special warranties.

C.  Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."
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PART 2 - PRODUCTS

2.1

PRODUCT SELECTION PROCEDURES

General Product Requirements: Provide products that comply with the Contract
Documents, are undamaged and, unless otherwise indicated, are new at time of
installation.

Provide products complete with accessories, trim, finish, fasteners, and other
items needed for a complete installation and indicated use and effect.

Standard Products: If available, and unless custom products or nonstandard
options are specified, provide standard products of types that have been
produced and used successfully in similar situations on other projects.

Owner reserves the right to limit selection to products with warranties meeting
requirements of the Contract Documents.

Where products are accompanied by the term "as selected," Architect will make
selection.

Descriptive, performance, and reference standard requirements in the
Specifications establish salient characteristics of products.

Or Equal: For products specified by name and accompanied by the term "or
equal," "or approved equal," or "or approved,” comply with requirements in
"Comparable Products" Article to obtain approval for use of an unnamed
product.

a. Submit additional documentation required by Architect in order to
establish equivalency of proposed products. Unless otherwise indicated,
evaluation of "or equal" product status is by the Architect, whose
determination is final.

Product Selection Procedures:

Limited List of Products: Where Specifications include a list of names of both
manufacturers and products, provide one of the products listed that complies
with requirements. Comparable products or substitutions for Contractor's
convenience will not be considered unless otherwise indicated.

a. Limited list of products may be indicated by the phrase "Subject to
compliance with requirements, provide one of the following."

Non-Limited List of Products: Where Specifications include a list of names of both
available manufacturers and products, provide one of the products listed or an
unnamed product that complies with requirements.
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a. Non-limited list of products is indicated by the phrase "Subject to
compliance with requirements, available products that may be incorporated
in the Work include, but are not limited to, the following."

b. Provision of an unnamed product is not considered a substitution, if the
product complies with requirements.

Basis-of-Design Product: Where Specifications name a product, or refer to a
product indicated on Drawings, and include a list of manufacturers, provide the
specified or indicated product or a comparable product by one of the other
named manufacturers. Drawings and Specifications may additionally indicate
sizes, profiles, dimensions, and other characteristics that are based on the
product named. Comply with requirements in "Comparable Products" Article for
consideration of an unnamed product by one of the other named manufacturers.

a. For approval of products by unnamed manufacturers, comply with
requirements in Section 012500 "Substitution Procedures” for substitutions
for convenience.

2.2 COMPARABLE PRODUCTS

A.  Conditions for Consideration of Comparable Products: Architect will consider
Contractor's request for comparable product when the following conditions are
satisfied. If the following conditions are not satisfied, Architect may return requests
without action, except to record noncompliance with the following requirements:

1.

4.

5.

Evidence that proposed product does not require revisions to the Contract
Documents, is consistent with the Contract Documents, will produce the
indicated results, and is compatible with other portions of the Work.

Detailed comparison of significant qualities of proposed product with those of
the named basis-of-design product. Significant product qualities include
attributes, such as type, function, in-service performance and physical properties,
weight, dimension, durability, visual characteristics, and other specific features
and requirements.

Evidence that proposed product provides specified warranty.

List of similar installations for completed projects, with project names and
addresses and names and addresses of architects and owners, if requested.
Samples, if requested.

B.  Architect's Action on Comparable Products Submittal: If necessary, Architect will
request additional information or documentation for evaluation, as specified in
Section 013300 "Submittal Procedures."

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal
Procedures."
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2. Use product specified if Architect does not issue a decision on use of a
comparable product request within time allocated.

C.  Submittal Requirements, Single-Step Process: When acceptable to Architect,
incorporate specified submittal requirements of individual Specification Section in
combined submittal for comparable products. Approval by the Architect of Contractor's
request for use of comparable product and of individual submittal requirements will
also satisfy other submittal requirements.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes general administrative and procedural requirements governing
execution of the Work, including, but not limited to, the following:

Construction layout.

Field engineering and surveying.

Installation of the Work.

Cutting and patching.

Coordination of Owner's portion of the Work.
Coordination of Owner-installed products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.

0. Correction of the Work.
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B.  Related Requirements:
1. Section 024119 "Selective Demolition" for demolition and removal of selected
portions of the building.

1.2 DEFINITIONS

A.  Cutting: Removal of in-place construction necessary to permit installation or
performance of subsequent work.

B.  Patching: Fitting and repair work required to restore construction to original conditions
after installation of subsequent work.

1.3 QUALITY ASSURANCE

A.  Cutting and Patching: Comply with requirements for and limitations on cutting and
patching of construction elements.

1. Structural Elements: When cutting and patching structural elements, or when
encountering the need for cutting and patching of elements whose structural
function is not known, notify Architect of locations and details of cutting and
await directions from Architect before proceeding. Shore, brace, and support
structural elements during cutting and patching. Do not cut and patch structural
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elements in a manner that could change their load-carrying capacity or increase
deflection.

2. Operational Elements: Do not cut and patch operating elements and related
components in a manner that results in reducing their capacity to perform as
intended or that results in increased maintenance or decreased operational life or
safety. Operational elements include the following:

Primary operational systems and equipment.
Fire separation assemblies.

Air or smoke barriers.

Fire-suppression systems.

Plumbing piping systems.

Mechanical systems piping and ducts.
Control systems.

Communication systems.

Fire-detection and -alarm systems.
Conveying systems.

k. Electrical wiring systems.

l. Operating systems of special construction.
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3. Other Construction Elements: Do not cut and patch other construction elements
or components in a manner that could change their load-carrying capacity, that
results in reducing their capacity to perform as intended, or that results in
increased maintenance or decreased operational life or safety. Other construction
elements include but are not limited to the following:

Water, moisture, or vapor barriers.

Membranes and flashings.

Exterior curtain-wall construction.

Sprayed fire-resistive material.

Equipment supports.

Piping, ductwork, vessels, and equipment.

Noise- and vibration-control elements and systems.
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4. Visual Elements: Do not cut and patch construction in a manner that results in
visual evidence of cutting and patching. Do not cut and patch exposed
construction in a manner that would, in Architect's opinion, reduce the building's
aesthetic qualities. Remove and replace construction that has been cut and
patched in a visually unsatisfactory manner.

B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's
written recommendations and instructions for installation of specified products and

equipment.
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PART 2 - PRODUCTS

2.1

MATERIALS
Comply with requirements specified in other Sections.

1. For projects requiring compliance with sustainable design and construction
practices and procedures, use products for patching that comply with sustainable
design requirements.

In-Place Materials: Use materials for patching identical to in-place materials. For
exposed surfaces, use materials that visually match in-place adjacent surfaces to the
fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when
installed, will provide a match acceptable to Architect for the visual and
functional performance of in-place materials. Use materials that are not
considered hazardous.

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations
maximum allowable VOC levels.

PART 3 - EXECUTION

3.1

EXAMINATION

Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework,
investigate and verify the existence and location of underground utilities, mechanical
and electrical systems, and other construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of
connection of sanitary sewer, storm sewer, gas service piping, and water-service
piping; underground electrical services; and other utilities.

2. Furnish location data for work related to Project that must be performed by
public utilities serving Project site.
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B.  Examination and Acceptance of Conditions: Before proceeding with each component of
the Work, examine substrates, areas, and conditions, with Installer or Applicator present
where indicated, for compliance with requirements for installation tolerances and other
conditions affecting performance. Record observations.

1. Examine roughing-in for mechanical and electrical systems to verify actual
locations of connections before equipment and fixture installation.
2. Examine walls, floors, and roofs for suitable conditions where products and

systems are to be installed.
3. Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

C.  Written Report: Where a written report listing conditions detrimental to performance of
the Work is required by other Sections, include the following:

1. Description of the Work, including Specification Section number and paragraph,
and Drawing sheet number and detail, where applicable.

2. List of detrimental conditions, including substrates.

3. List of unacceptable installation tolerances.

4, Recommended corrections.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.
Proceeding with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A.  Existing Utility Information: Furnish information to Owner that is necessary to adjust,
move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities
having jurisdiction.

B. Field Measurements: Take field measurements as required to fit the Work properly.
Recheck measurements before installing each product. Where portions of the Work are
indicated to fit to other construction, verify dimensions of other construction by field
measurements before fabrication. Coordinate fabrication schedule with construction
progress to avoid delaying the Work.

C.  Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

D.  Review of Contract Documents and Field Conditions: Immediately on discovery of the
need for clarification of the Contract Documents, submit a request for information to
Architect in accordance with requirements in Section 013100 "Project Management and
Coordination."
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3.3 INSTALLATION

A.  Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for
maintenance and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90
inches unoccupied spaces, unless otherwise indicated on Drawings.

B.  Comply with manufacturer's written instructions and recommendations for installing
products in applications indicated.

C. Install products at the time and under conditions that will ensure satisfactory results as
judged by Architect. Maintain conditions required for product performance until
Substantial Completion.

D.  Conduct construction operations, so no part of the Work is subjected to damaging
operations or loading in excess of that expected during normal conditions of
occupancy of type expected for Project.

E.  Sequence the Work and allow adequate clearances to accommodate movement of
construction items on-site and placement in permanent locations.

F. Tools and Equipment: Select tools or equipment that minimize production of excessive
noise levels.

G. Templates: Obtain and distribute to the parties’ involved templates for Work specified
to be factory prepared and field installed. Check Shop Drawings of other portions of
the Work to confirm that adequate provisions are made for locating and installing
products to comply with indicated requirements.

H.  Attachment: Provide blocking and attachment plates and anchors and fasteners of
adequate size and number to securely anchor each component in place, accurately
located and aligned with other portions of the Work. Where size and type of
attachments are not indicated, verify size and type required for load conditions with
manufacturer.

1. Mounting Heights: Where mounting heights are not indicated, mount
components at heights directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.

3.  Coordinate installation of anchorages. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor
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bolts, and items with integral anchors, that are to be embedded in concrete or
masonry. Deliver such items to Project site in time for installation.

Joints: Make joints of uniform width. Where joint locations in exposed Work are not
indicated, arrange joints for the best visual effect, as judged by Architect. Fit exposed
connections together to form hairline joints.

CUTTING AND PATCHING

General: Employ skilled workers to perform cutting and patching. Proceed with cutting
and patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or
performance of other construction, and subsequently patch as required to restore
surfaces to their original condition.

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with
materials so as not to void existing warranties.

Temporary Support: Provide temporary support of Work to be cut.

Protection: Protect in-place construction during cutting and patching to prevent
damage. Provide protection from adverse weather conditions for portions of Project
that might be exposed during cutting and patching operations.

Adjacent Occupied Areas: Where interference with use of adjoining areas or
interruption of free passage to adjoining areas is unavoidable, coordinate cutting and
patching in accordance with requirements in Section 011000 "Summary."

Existing Utility Services and Mechanical/Electrical Systems: Where existing
services/systems are required to be removed, relocated, or abandoned, bypass such
services/systems before cutting to prevent interruption to occupied areas.

Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and
similar operations, including excavation, using methods least likely to damage elements
retained or adjoining construction. If possible, review proposed procedures with
original Installer; comply with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots neatly to minimum size required,
and with minimum disturbance of adjacent surfaces. Temporarily cover openings
when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed
surfaces.
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3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill.

4, Excavating and Backfilling: Comply with requirements in applicable Sections
where required by cutting and patching operations.
5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to

be removed. Cap, valve, or plug and seal the remaining portion of pipe or conduit
to prevent entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are
complete.

H.  Patching: Patch construction by filling, repairing, refinishing, closing up, and similar
operations following performance of other Work. Patch with durable seams that are as
invisible as practicable, as judged by Architect. Provide materials and comply with
installation requirements specified in other Sections, where applicable.

1. Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate physical integrity of installation.
2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction in a manner that will eliminate
evidence of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other
finishing materials.
b.  Restore damaged pipe covering to its original condition.

3. Floors and Walls: Where walls or partitions that are removed extend one finished
area into another, patch and repair floor and wall surfaces in the new space.
Provide an even surface of uniform finish, color, texture, and appearance. Remove
in-place floor and wall coverings and replace with new materials, if necessary, to
achieve uniform color and appearance.

a. Where patching occurs in a painted surface, prepare substrate, and apply
primer and intermediate paint coats appropriate for substrate over the
patch, and apply final paint coat over entire unbroken surface containing
the patch, corner to corner of wall and edge to edge of ceiling. Provide
additional coats until patch blends with adjacent surfaces.

4.  Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an
even-plane surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores
enclosure to a weathertight condition and ensures thermal and moisture integrity
of building enclosure.

Cleaning: Clean areas and spaces where cutting and patching are performed. Remove
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.
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3.5 PROGRESS CLEANING

A.  Clean Project site and work areas daily, including common areas. Enforce requirements
strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste
materials and debris.
2. Do not hold waste materials for more than seven days during normal weather or

three days if the temperature is expected to rise above 80 deg F (27 deg C).

3.  Containerize hazardous and unsanitary waste materials separately from other
waste. Mark containers appropriately and dispose of legally, according to
regulations.

a. Use containers intended for holding waste materials of type to be stored.

4.  Coordinate progress cleaning for joint-use areas where Contractor and other
contractors are working concurrently.

B.  Site: Maintain Project site free of waste materials and debris.

C.  Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary
for proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum
the entire work area, as appropriate.

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning
materials specifically recommended. If specific cleaning materials are not
recommended, use cleaning materials that are not hazardous to health or property and
that will not damage exposed surfaces.

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom
from damage and deterioration at time of Substantial Completion.

G.  Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste
materials down sewers or into waterways. Comply with waste disposal requirements in
Section 017419 "Construction Waste Management and Disposal.”

H.  During handling and installation, clean and protect construction in progress and
adjoining materials already in place. Apply protective covering where required to
ensure protection from damage or deterioration at Substantial Completion.
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3.6

3.7

3.8

Clean and provide maintenance on completed construction as frequently as necessary
through the remainder of the construction period. Adjust and lubricate operable
components to ensure operability without damaging effects.

Limiting Exposures: Supervise construction operations to ensure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

STARTING AND ADJUSTING

Start equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace them with new units, and retest.

Adjust equipment for proper operation. Adjust operating components for proper
operation without binding.

Test each piece of equipment to verify proper operation. Test and adjust controls and
safeties. Replace damaged and malfunctioning controls and equipment.

Manufacturer's Field Service: Comply with qualification requirements in Section 014000
"Quality Requirements."
PROTECTION OF INSTALLED CONSTRUCTION

Provide final protection and maintain conditions that ensure installed Work is without
damage or deterioration at time of Substantial Completion.

Protection of Existing Items: Provide protection and ensure that existing items to
remain undisturbed by construction are maintained in the condition that existed at
commencement of the Work.

Comply with manufacturer's written instructions for temperature and relative humidity.

CORRECTION OF THE WORK

Repair or remove and replace damaged, defective, or nonconforming Work. Restore
damaged substrates and finishes.

1. Repairing includes replacing defective parts, refinishing damaged surfaces,
touching up with matching materials, and properly adjusting operating
equipment.

Repair Work was previously completed and subsequently damaged during construction
period. Repair to like-new condition.
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C.  Restore permanent facilities used during construction to their specified condition.

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be
repaired without visible evidence of repair.

E. Repair components that do not operate properly. Remove and replace operating
components that cannot be repaired.

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017400 WARRANTIES

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including other Division 1 Specification
Sections, apply to this section.

SUMMARY

This section specifies general administrative and procedural requirements for warranties
required by the Contract Documents, including manufacturers’ standard warranties on
products and special warranties.

1. Refer to the General Conditions for terms of the Contractor's period for
correction of the work and special warranty of workmanship and materials.

The Contractor will provide a warranty on all project work (including that added by
subsequent change order after execution of the construction contract) for a period of
one (1) year following the formal declaration of Substantial Completion. This one (1)
year warranty will be separate from and in no way affect other standard product /
manufacturer or workmanship warranties that extend beyond this one (1) year period for
goods and services provided to this project.

Related Sections: The following sections contain requirements that relate to this section:

1. Division 1, Section 013300 — SUBMITTAL PROCEDURES specifies procedures for
submitting warranties.

2. Division 1, Section 017000 - CONTRACT CLOSEOUT specifies contract closeout
procedures.

3. Divisions 2 through 26 sections for specific requirements for warranties on
products and installations specified to be warranted.

4. Certifications and other commitments and agreements for continuing services to
Owner are specified elsewhere in the Contract Documents.

Disclaimers and Limitations: Manufacturer's disclaimers and limitations on product
warranties do not relieve the Contractor of the warranty on the work that incorporates
the products. Manufacturer's disclaimers and limitations on product warranties do not
relieve suppliers, manufacturers, and subcontractors required to countersign special
warranties with the Contractor.

WARRANTY REQUIREMENTS
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A. Related Damages and Losses: When correcting failed or damaged warranted
construction, remove and replace other work that has been damaged as a result of such
failure or must be removed and replaced to provide access for correction of warranted
construction.

B. Reinstatement of Warranty: When work covered by a warranty has failed and been
corrected by replacement or rebuilding, reinstate the warranty by written endorsement.
The reinstated warranty shall be equal to the original warranty with an equitable
adjustment for depreciation.

C. Replacement Cost: Upon determination that work covered by a warranty has failed,
replace or rebuild the work to an acceptable condition complying with requirements of
the Contract Documents. The Contractor is responsible for the cost of replacing or
rebuilding defective work regardless of whether the Owner has benefited from use of the
work through a portion of its anticipated useful service life.

D. Owner's Recourse: Expressed warranties made to the Owner are in addition to implied
warranties and shall not limit the duties, obligations, rights, and remedies otherwise
available under the law. Expressed warranty periods shall not be interpreted as
limitations on the time in which the Owner can enforce such other duties, obligations,
rights, or remedies.

1. Rejection of Warranties: The Owner reserves the right to reject warranties and to
limit selection to products with warranties not in conflict with requirements of the
Contract Documents.

E. Where the Contract Documents require a special warranty, or similar commitment on the
work or part of the work, the Owner reserves the right to refuse to accept the work, until
the Contractor presents evidence that entities required to countersign such
commitments are willing to do so.

1.4 SUBMITTALS

A. Submit written warranties to the Architect prior to the date certified for Substantial
Completion. If the Architect's Certificate of Substantial Completion designates a
commencement date for warranties other than the date of Substantial Completion for
the work, or a designated portion of the work, submit written warranties upon request of
the Architect.

1. When a designated portion of the work is completed and occupied or used by
the Owner, by separate agreement with the Contractor during the construction
period, submit properly executed warranties to the Architect within fifteen (15)
days of completion of that designated portion of the work.
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B. When the Contract Documents require the Contractor, or the Contractor and a
subcontractor, supplier or manufacturer to execute a special warranty, prepare a written
document that contains appropriate terms and identification, ready for execution by the
required parties. Submit a draft to the Owner, through the Architect, for approval prior
to final execution.

1. Refer to Divisions 2 through 26 sections for specific content requirements and
particular requirements for submitting special warranties.

C. Form of Submittal: At Final Completion compile two (2) copies of each required warranty
properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or
manufacturer. Organize the warranty documents into an orderly sequence based on the
table of contents of the Project Manual.

D. Bind warranties and bonds in heavy-duty, commercial-quality, durable 3-ring, vinyl-
covered loose-leaf binders, thickness as necessary to accommodate contents, and sized
to receive 8-1/2-by-11-inch paper.

1. Provide heavy paper dividers with celluloid covered tabs for each separate
warranty. Mark the tab to identify the product or installation. Provide a typed
description of the product or installation, including the name of the product, and
the name, address, and telephone number of the Installer.

2. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES AND BONDS," Project title or name, and name of the Contractor.

3. When warranted construction requires operation and maintenance manuals,
provide additional copies of each required warranty, as necessary, for inclusion in
each required manual.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017400
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section includes administrative and procedural requirements for the following:
1. Disposing of nonhazardous demolition and construction waste.

B.  Related Requirements:

1.3 DEFINITIONS

A.  Construction Waste: Building, structure, and site improvement materials and other solid
waste resulting from construction, remodeling, renovation, or repair operations.
Construction waste includes packaging.

B.  Demolition Waste: Building, structure, and site improvement materials resulting from
demolition operations.

C.  Disposal: Removal of demolition or construction waste and subsequent salvage, sale,
recycling, or deposit in landfill, incinerator acceptable to authorities having jurisdiction,
or designated spoil areas on Owner's property.

14 MATERIALS OWNERSHIP

A.  Unless otherwise indicated, demolition and construction waste becomes property of
Contractor.

B.  Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, and other items
of interest or value to Owner that may be uncovered during demolition remain the
property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.1 DISPOSAL OF WASTE

A.  General: Except for items or materials to be salvaged or recycled, remove waste
materials from Project site and legally dispose of them in a landfill or incinerator
acceptable to authorities having jurisdiction.

1. Except as otherwise specified, do not allow waste materials that are to be
disposed of accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent

surfaces and areas.

B.  General: Except for items or materials to be salvaged or recycled, remove waste
materials and legally dispose of at designated spoil areas on Owner’s property.

C.  Burning: Do not burn waste materials.

D.  Burning: Burning of waste materials is permitted only at designated areas on Owner's
property, provided required permits are obtained. Provide full-time monitoring for
burning materials until fires are extinguished.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for Contract closeout,
including, but not limited to, the following:

Substantial Completion procedures.
Final completion procedures.
Warranties.

Final cleaning.

Hwn =

B.  Related Requirements:

1. Section 012900 "Payment Procedures" for requirements for Applications for
Payment for Substantial Completion and Final Completion.

2. Section 017823 "Operation and Maintenance Data" for additional operation and
maintenance manual requirements.

3. Section 017839 "Project Record Documents” for submitting Record Drawings,
Record Specifications, and Record Product Data.

4.  Section 017900 "Demonstration and Training" for requirements to train the
Owner's maintenance personnel to adjust, operate, and maintain products,
equipment, and systems.

1.3 DEFINITIONS

A.  List of Incomplete Items: Contractor-prepared list of items to be completed or
corrected, prepared for the Architect's use prior to Architect's inspection, to determine
if the Work is substantially complete.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of cleaning agent.
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B.  Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

C.  Certified List of Incomplete Items: Final submittal at Final Completion.

1.5 CLOSEOUT SUBMITTALS

A.  Certificates of Release: From authorities having jurisdiction.

B.  Certificate of Insurance: For continuing coverage.

C.  Field Report: For pest-control inspection.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Schedule of Maintenance Material Items: For maintenance material submittal items
required by other Sections.

1.7 SUBSTANTIAL COMPLETION PROCEDURES

A.  Contractor's List of Incomplete Items: Prepare and submit a list of items to be
completed and corrected (Contractor's "punch list"), indicating the value of each item
on the list and reasons why the Work is incomplete.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10
days prior to requesting inspection for determining date of Substantial Completion. List
items below that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having
jurisdiction, permitting Owner unrestricted use of the Work and access to services
and utilities. Include occupancy permits, operating certificates, and similar
releases.

2. Submit closeout submittals specified in other Division 01 Sections, including
Project Record Documents, operation and maintenance manuals, damage or
settlement surveys, property surveys, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific
warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

4. Submit maintenance material submittals specified in individual Sections,
including tools, spare parts, extra materials, and similar items, and deliver to
location designated by Architect. Label with manufacturer's name and model
number.

5.  Submit testing, adjusting, and balancing records.
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1.8

6.  Submit sustainable design submittals not previously submitted.
7. Submit changeover information related to Owner's occupancy, use, operation,
and maintenance.

Procedures Prior to Substantial Completion: Complete the following a minimum of 10
days prior to requesting inspection for determining date of Substantial Completion. List
items below that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver keys to Owner. Advise
Owner's personnel of changeover in security provisions.

3. Complete startup and testing of systems and equipment.

4. Perform preventive maintenance on equipment used prior to Substantial
Completion.
5. Instruct Owner's personnel in operation, adjustment, and maintenance of

products, equipment, and systems. Submit demonstration and training video
recordings specified in Section 017900 "Demonstration and Training."

6.  Advise Owner of changeover in utility services.

7. Participate with Owner in conducting inspection and walkthrough with local
emergency responders.

8.  Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

9. Complete final cleaning requirements.

10. Touch up paint and otherwise repair and restore marred exposed finishes to
eliminate visual defects.

Inspection: Submit a written request for inspection to determine Substantial
Completion a minimum of 10 days prior to date the Work will be completed and ready
for final inspection and tests. On receipt of request, Architect will either proceed with
inspection or notify Contractor of unfulfilled requirements. Architect will prepare the
Certificate of Substantial Completion after inspection or will notify Contractor of items,
either on Contractor's list or additional items identified by Architect, that must be
completed or corrected before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

FINAL COMPLETION PROCEDURES

Submittals Prior to Final Completion: Before requesting final inspection for determining
Final Completion, complete the following:
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1. Submit a final Application for Payment in accordance with Section 012900
"Payment Procedures."

2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial
Completion inspection list of items to be completed or corrected (punch list),
endorsed and dated by Architect. Certified copy of the list shall state that each
item has been completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.

4. Submit pest-control final inspection report.

5. Submit Final Completion photographic documentation.

B.  Inspection: Submit a written request for final inspection to determine acceptance a
minimum of 10 days prior to date the Work will be completed and ready for final
inspection and tests. On receipt of request, Architect will either proceed with inspection
or notify Contractor of unfulfilled requirements. Architect will prepare a final Certificate
for Payment after inspection or will notify Contractor of construction that must be
completed or corrected before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

1.9 SUBMITTAL OF PROJECT WARRANTIES

A.  Time of Submittal: Submit written warranties on request of Architect for designated
portions of the Work where warranties are indicated to commence on dates other than
date of Substantial Completion, or when delay in submittal of warranties might limit
Owner's rights under warranty.

B. Partial Occupancy: Submit properly executed warranties within 15 days of completion
of designated portions of the Work that are completed and occupied or used by Owner
during construction period by separate agreement with Contractor.

C.  Organize warranty documents into an orderly sequence based on the table of contents
of Project Manual.

D. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble
complete warranty and bond submittal package into a single electronic PDF file with
bookmarks enabling navigation to each item. Provide bookmarked table of contents at
beginning of document.

1. Submit on digital media acceptable to Architect or by uploading to web-based
project software site.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 017700-4 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



PART 2 - PRODUCTS

2.1

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1

FINAL CLEANING

General: Perform final cleaning. Conduct cleaning and waste-removal operations to
comply with local laws and ordinances and Federal and local environmental and
antipollution regulations.

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean
each surface or unit to condition expected in an average commercial building cleaning
and maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a designated
portion of Project:

a.  Clean Project site of rubbish, waste material, litter, and other foreign
substances.

b.  Sweep paved areas broom clean. Remove petrochemical spills, stains, and
other foreign deposits.

C. Rake grounds that are not planted, mulched, or paved to a smooth, even-
textured surface.

d. Remove tools, construction equipment, machinery, and surplus material
from Project site.

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free
condition, free of stains, films, and similar foreign substances. Avoid
disturbing natural weathering of exterior surfaces.

f. Remove debris and surface dust from limited-access spaces, including
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and
similar spaces.

g. Vacuum and mop concrete.

h.  Remove labels that are not permanent.

i. Wipe surfaces of mechanical and electrical equipment and similar
equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.
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j. Clean strainers.
k. Leave Project clean and ready for occupancy.

3.2 REPAIR OF THE WORK

A.  Complete repair and restoration operations required by Section 017300 "Execution"
before requesting inspection for determination of Substantial Completion.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for preparing operation
and maintenance manuals, including the following:

Operation and maintenance documentation directory manuals.
Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.
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B.  Related Requirements:

1. Section 011200 "Multiple Contract Summary" for coordinating operation and
maintenance manuals covering the Work of multiple contracts.

2. Section 013300 "Submittal Procedures" for submitting copies of submittals for
operation and maintenance manuals.

3. Section 019113 "General Commissioning Requirements" for verification and

compilation of data into operation and maintenance manuals.

1.3 DEFINITIONS

A.  System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B.  Subsystem: A portion of a system with characteristics similar to a system.

1.4 CLOSEOUT SUBMITTALS

A.  Submit operation and maintenance manuals indicated. Provide content for each
manual as specified in individual Specification Sections, and as reviewed and approved
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at the time of Section submittals. Submit reviewed manual content formatted and
organized as required by this Section.

1. Architect will comment on whether content of operation and maintenance
submittals is acceptable.

2. Where applicable, clarify and update reviewed manual content to correspond to
revisions and field conditions.

B.  Format: Submit operation and maintenance manuals in the following format:

1. Submit on digital media acceptable to Architect or by uploading to web-based
project software site. Enable reviewer comments on draft submittals.

C.  Initial Manual Submittal: Submit draft copy of each manual at least 30 days before
commencing demonstration and training. Architect will comment on whether general
scope and content of manual are acceptable.

D.  Final Manual Submittal: Submit each manual in final form prior to requesting inspection
for Substantial Completion and at least 15 days before commencing demonstration
and training. Architect will return copy with comments.

1. Correct or revise each manual to comply with Architect's comments. Submit
copies of each corrected manual within 15 days of receipt of Architect's
comments and prior to commencing demonstration and training.

E. Comply with Section 017700 "Closeout Procedures" for schedule for submitting
operation and maintenance documentation.

1.5 FORMAT OF OPERATION AND MAINTENANCE MANUALS

A.  Manuals, Electronic Files: Submit manuals in the form of a multiple file composite
electronic PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available.
Where scanning of paper documents is required, configure scanned file for
minimum readable file size.

2. File Names and Bookmarks: Bookmark individual documents based on file names.
Name document files to correspond to system, subsystem, and equipment names
used in manual directory and table of contents. Group documents for each
system and subsystem into individual composite bookmarked files, then create
composite manual, so that resulting bookmarks reflect the system, subsystem,
and equipment names in a readily navigated file tree. Configure electronic
manual to display bookmark panel on opening file.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 017823-2 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



1.6 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A.  Organization of Manuals: Unless otherwise indicated, organize each manual into a
separate section for each system and subsystem, and a separate section for each piece
of equipment not part of a system. Each manual shall contain the following materials, in
the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

B.  Title Page: Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.

Name and contact information for Architect.

Name and contact information for Commissioning Authority.

Names and contact information for major consultants to the Architect that
designed the systems contained in the manuals.

10. Cross-reference to related systems in other operation and maintenance manuals.
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C. Table of Contents: List each product included in manual, identified by product name,
indexed to the content of the volume, and cross-referenced to Specification Section
number in Project Manual.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in
each volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents
alphabetically by system, subsystem, and equipment. If possible, assemble instructions
for subsystems, equipment, and components of one system into a single binder.

E. Identification: In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with same
designation used in the Contract Documents. If no designation exists, assign a
designation according to ASHRAE Guideline 4, "Preparation of Operating and
Maintenance Documentation for Building Systems."
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1.7 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY MANUAL

A.  Operation and Maintenance Documentation Directory: Prepare a separate manual that
provides an organized reference to emergency, operation, and maintenance manuals.
List items and their location to facilitate ready access to desired information. Include
the following:

1. List of Systems and Subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.

2. List of Equipment: List equipment for each system, organized alphabetically by
system. For pieces of equipment not part of system, list alphabetically in separate
list.

3.  Tables of Contents: Include a table of contents for each emergency, operation,
and maintenance manual.

1.8 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A.  Systems and Equipment Operation Manual: Assemble a complete set of data indicating
operation of each system, subsystem, and piece of equipment not part of a system.
Include information required for daily operation and management, operating
standards, and routine and special operating procedures.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a
system.

2. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.

B.  Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems
and equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

20O NOV AW

C.  Descriptions: Include the following:
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1. Product name and model number. Use designations for products indicated on
Contract Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.
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D.  Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.
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E. Systems and Equipment Controls: Describe the sequence of operation, and diagram
controls as installed.

F. Piped Systems: Diagram piping as installed and identify color coding where required
for identification.

1.9 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A.  Systems and Equipment Maintenance Manuals: Assemble a complete set of data
indicating maintenance of each system, subsystem, and piece of equipment not part of
a system. Include manufacturers' maintenance documentation, preventive maintenance
procedures and frequency, repair procedures, wiring and systems diagrams, lists of
spare parts, and warranty information.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a
system.

2. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.
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B.  Content: For each system, subsystem, and piece of equipment not part of a system,
include source information, manufacturers' maintenance documentation, maintenance
procedures, maintenance and service schedules, spare parts list and source information,
maintenance service contracts, and warranties and bonds as described below.

C.  Source Information: List each system, subsystem, and piece of equipment included in
manual, identified by product name and arranged to match manual's table of contents.
For each product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title
in Project Manual and drawing or schedule designation or identifier where applicable.

D.  Manufacturers' Maintenance Documentation: Include the following information for
each component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to
product or component installed. Mark each sheet to identify each product or
component incorporated into the Work. If data include more than one item in a
tabular format, identify each item using appropriate references from the Contract
Documents. Identify data applicable to the Work and delete references to
information not applicable.

a. Prepare supplementary text if manufacturers' standard printed data are not
available and where the information is necessary for proper operation and
maintenance of equipment or systems.

2. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4, List of items recommended to be stocked as spare parts.
E. Maintenance Procedures: Include the following information and items that detail

essential maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly
instructions.

Aligning, adjusting, and checking instructions.

6.  Demonstration and training video recording, if available.

Hwn =

F. Maintenance and Service Schedules: Include service and lubrication requirements, list
of required lubricants for equipment, and separate schedules for preventive and
routine maintenance and service with standard time allotment.
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1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

G.  Spare Parts List and Source Information: Include lists of replacement and repair parts,
with parts identified and cross-referenced to manufacturers’ maintenance
documentation and local sources of maintenance materials and related services.

H.  Maintenance Service Contracts: Include copies of maintenance agreements with name
and telephone number of service agent.

Warranties and Bonds: Include copies of warranties and bonds and lists of
circumstances and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

J. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control
sequence and flow diagrams. Coordinate these drawings with information contained in
record Drawings to ensure correct illustration of completed installation.

1. Do not use original project record documents as part of maintenance manuals.

1.10 PRODUCT MAINTENANCE MANUALS

A.  Product Maintenance Manual: Assemble a complete set of maintenance data indicating
care and maintenance of each product, material, and finish incorporated into the Work.

B. Content: Organize manual into a separate section for each product, material, and finish.
Include source information, product information, maintenance procedures, repair
materials and sources, and warranties and bonds, as described below.

C.  Source Information: List each product included in manual, identified by product name
and arranged to match manual's table of contents. For each product, list name, address,
and telephone number of Installer or supplier and maintenance service agent, and
cross-reference Specification Section number and title in Project Manual and drawing
or schedule designation or identifier where applicable.

D.  Product Information: Include the following, as applicable:

1. Product name and model number.

2. Manufacturer's name.

3. Color, pattern, and texture.

4.  Material and chemical composition.
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5. Reordering information for specially manufactured products.

E. Maintenance Procedures: Include manufacturer's written recommendations and the
following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.
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F. Repair Materials and Sources: Include lists of materials and local sources of materials
and related services.

G. Warranties and Bonds: Include copies of warranties and bonds and lists of
circumstances and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.
2. Record Product Data.
3. Miscellaneous record submittals.

B.  Related Requirements:
1. Section 017700 "Closeout Procedures" for general closeout procedures.
2. Section 017823 "Operation and Maintenance Data" for operation and
maintenance manual requirements.

1.3 CLOSEOUT SUBMITTALS

A.  Record Drawings: Comply with the following:

1. Number of Copies: Submit one set of marked-up record prints.
2. Number of Copies: Submit copies of Record Drawings as follows:
a. Initial Submittal:
1) Submit PDF electronic files of scanned record prints and one set of
file prints.

2)  Submit Record Digital Data Files and one set of plots.
3)  Architect will indicate whether general scope of changes, additional
information recorded, and quality of drafting are acceptable.

b. Final Submittal:

1) Submit three paper-copy set(s) of marked-up record prints.
2) Submit PDF electronic files of scanned Record Prints and three sets of
file prints.
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3) Print each drawing, whether or not changes and additional
information were recorded.

B. Record Product Data: Submit annotated PDF electronic files and directories of each
submittal.

1. Where record Product Data are required as part of operation and maintenance
manuals, submit duplicate marked-up Product Data as a component of manual.

C.  Miscellaneous Record Submittals: See other Specification Sections for miscellaneous
record-keeping requirements and submittals in connection with various construction
activities. Submit annotated PDF electronic files and directories of each submittal.

1.4 RECORD DRAWINGS

A.  Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings
and Shop Drawings, incorporating new and revised drawings as modifications are
issued.

1. Preparation: Mark record prints to show the actual installation, where installation
varies from that shown originally. Require individual or entity who obtained
record data, whether individual or entity is Installer, subcontractor, or similar
entity, to provide information for preparation of corresponding marked-up
record prints.

a. Give particular attention to information on concealed elements that would
be difficult to identify or measure and record later.

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference  record prints to corresponding  photographic
documentation.
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2. Content: Types of items requiring marking include, but are not limited to, the

following:

a. Dimensional changes to Drawings.

b.  Revisions to details shown on Drawings.

C. Depths of foundations.

d.  Locations and depths of underground utilities.

e. Revisions to routing of piping and conduits.

f. Revisions to electrical circuitry.

g.  Actual equipment locations.

h.  Duct size and routing.

i. Locations of concealed internal utilities.
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Changes made by Change Order or Construction Change Directive.
Changes made following Architect's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

53 -~

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-
up record prints.

4.  Mark record prints with erasable, red-colored pencil. Use other colors to
distinguish between changes for different categories of the Work at same
location.

5. Mark important additional information that was either shown schematically or
omitted from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B.  Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Architect. When authorized, prepare
a full set of corrected digital data files of the Contract Drawings, as follows:
1. Format: Annotated PDF electronic file with comment function enabled.
2. Incorporate changes and additional information previously marked on record

prints. Delete, redraw, and add details and notations where applicable.

Refer instances of uncertainty to Architect for resolution.

4. Architect will furnish Contractor with one set of digital data files of the Contract
Drawings for use in recording information.

w

a. See Section 013100 "Project Management and Coordination" for
requirements related to use of Architect's digital data files.

C.  Format: Identify and date each Record Drawing; include the designation "PROJECT
RECORD DRAWING" in a prominent location.
1. Format: Annotated PDF electronic file with comment function enabled.
2. Record Digital Data Files: Organize digital data information into separate
electronic files that correspond to each sheet of the Contract Drawings. Name
each file with the sheet identification. Include identification in each digital data

file.
3. |dentification: As follows:

a. Project name.

b. Date.

C. Designation "PROJECT RECORD DRAWINGS."

d. Name of Architect.

e. Name of Contractor.
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 017839-3 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



1.5

1.6

1.7

RECORD PRODUCT DATA

Recording: Maintain one copy of each submittal during the construction period for
Project Record Document purposes. Post changes and revisions to Project Record
Documents as they occur; do not wait until end of Project.

Preparation: Mark Product Data to indicate the actual product installation where
installation varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations
that cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes
in manufacturer's written instructions for installation.

3. Note related Change Orders and Record Drawings where applicable.

Format: Submit Record Product Data as annotated PDF electronic file.

1. Include Record Product Data directory organized by Specification Section number
and title, electronically linked to each item of Record Product Data.

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for
miscellaneous record keeping and submittal in connection with actual performance of
the Work. Bind or file miscellaneous records and identify each, ready for continued use
and reference.

Format: Submit miscellaneous record submittals as PDF electronic files.

1. Include miscellaneous record submittals directory organized by Specification
Section number and title, electronically linked to each item of miscellaneous
record submittals.

MAINTENANCE OF RECORD DOCUMENTS

Maintenance of Record Documents: Store Record Documents in the field office apart
from the Contract Documents used for construction. Do not use Project Record
Documents for construction purposes. Maintain Record Documents in good order and
in a clean, dry, legible condition, protected from deterioration and loss. Provide access
to Project Record Documents for Architect's reference during normal working hours.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes administrative and procedural requirements for instructing Owner's
personnel, including the following:

1. Instruction in operation and maintenance of systems, subsystems, and
equipment.

2. Demonstration and training video recordings.

13 INFORMATIONAL SUBMITTALS
A.  Instruction Program: Submit outline of instructional program for demonstration and
training, including a list of training modules and a schedule of proposed dates, times,
length of instruction time, and instructors' names for each training module. Include
learning objective and outline for each training module.

1. Indicate proposed training modules using manufacturer-produced demonstration
and training video recordings for systems, equipment, and products in lieu of
video recording of live instructional module.

B.  Attendance Record: For each training module, submit list of participants and length of
instruction time.
C.  Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.
1.4 CLOSEQOUT SUBMITTALS
A.  Demonstration and Training Video Recordings: Submit two copies within seven days of
end of each training module.
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1. Identification: On each copy, provide an applied label with the following
information:

Name of Project.

Name and address of videographer.
Name of Architect.

Name of Construction Manager.
Name of Contractor.

Date of video recording.
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2. Transcript: Prepared and bound in format matching operation and maintenance
manuals. Mark appropriate identification on front and spine of each binder.
Include a cover sheet with same label information as the corresponding video
recording. Include name of Project and date of video recording on each page.

3. Transcript: Prepared in PDF electronic format. Include a cover sheet with same
label information as the corresponding video recording and a table of contents
with links to corresponding training components. Include name of Project and
date of video recording on each page.

4. At completion of training, submit complete training manual(s) for Owner's use
prepared in same PDF file format required for operation and maintenance
manuals specified in Section 017823 "Operation and Maintenance Data."

1.5 QUALITY ASSURANCE

A.  Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that
indicated for this Project, and whose work has resulted in training or education with a
record of successful learning performance.

B.  Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 014000 "Quality Requirements," experienced in operation and
maintenance procedures and training.

1.6 COORDINATION

A.  Coordinate instruction schedule with Owner's operations. Adjust schedule as required
to minimize disrupting Owner's operations and to ensure availability of Owner's
personnel.

B.  Coordinate instructors, including providing notification of dates, times, length of
instruction time, and course content.
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C.  Coordinate content of training modules with content of approved emergency,
operation, and maintenance manuals. Do not submit instruction program until
operation and maintenance data have been reviewed and approved by Architect.

1.7 INSTRUCTION PROGRAM

A.  Program Structure: Develop an instruction program that includes individual training
modules for each system and for equipment not part of a system, as required by
individual Specification Sections.

B.  Training Modules: Develop a learning objective and teaching outline for each module.
Include a description of specific skills and knowledge that participant is expected to
master. For each module, include instruction for the following as applicable to the
system, equipment, or component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the
following:
a. System, subsystem, and equipment descriptions.
b.  Performance and design criteria if Contractor is delegated design

responsibility.

C. Operating standards.

d.  Regulatory requirements.

e. Equipment function.

f. Operating characteristics.

g.  Limiting conditions.

h.  Performance curves.

2. Documentation: Review the following items in detail:

a. Emergency manuals.

b.  Systems and equipment operation manuals.

C. Systems and equipment maintenance manuals.

d.  Product maintenance manuals.

e. Project Record Documents.

f. Identification systems.

g. Warranties and bonds.

h.  Maintenance service agreements and similar continuing commitments.

3. Emergencies: Include the following, as applicable:
a. Instructions on meaning of warnings, trouble indications, and error
messages.

b.  Instructions on stopping.

C. Shutdown instructions for each type of emergency.
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d.  Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4.  Operations: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Control sequences.

Safety procedures.

Instructions on stopping.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.

l. Required sequences for electric or electronic systems.
m.  Special operating instructions and procedures.
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5. Adjustments: Include the following:

Alignments.

Checking adjustments.

Noise and vibration adjustments.
Economy and efficiency adjustments.
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6.  Troubleshooting: Include the following:

a. Diagnostic instructions.
b.  Test and inspection procedures.

7. Maintenance: Include the following:
a. Inspection procedures.
b.  Types of cleaning agents to be used and methods of cleaning.
C. List of cleaning agents and methods of cleaning detrimental to product.
d.  Procedures for routine cleaning.
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.
8.  Repairs: Include the following:
a. Diagnosis instructions.
b.  Repair instructions.
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C. Disassembly; component removal, repair, and replacement; and reassembly
instructions.

d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.
1.8 PREPARATION

A.  Assemble educational materials necessary for instruction, including documentation and
training module. Assemble training modules into a training manual organized in
coordination with requirements in Section 017823 "Operation and Maintenance Data."

B.  Set up instructional equipment at instruction location.

1.9 INSTRUCTION

A.  Engage qualified instructors to instruct Owner's personnel to adjust, operate, and
maintain systems, subsystems, and equipment not part of a system.

B.  Scheduling: Provide instruction at mutually agreed-on times. For equipment that
requires seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner with at least seven days' advance notice.

C.  Training Location and Reference Material: Conduct training on-site in the completed
and fully operational facility using the actual equipment in-place. Conduct training
using final operation and maintenance data submittals.

D.  Cleanup: Collect used and leftover educational materials and give to Owner. Remove
instructional equipment. Restore systems and equipment to condition existing before
initial training use.

1.10 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A.  General: Record demonstration and training video recordings. Record each training
module separately. Include classroom instructions and demonstrations, board
diagrams, and other visual aids, but not student practice.

1. At beginning of each training module, record each chart containing learning
objective and lesson outline.

B.  Digital Video Recordings: Provide high-resolution, digital video.

1. Submit video recordings on CD-ROM or thumb drive.
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2. File Hierarchy: Organize folder structure and file locations according to Project
Manual table of contents. Provide complete screen-based menu.

3. File Names: Utilize file names based on name of equipment generally described
in video segment, as identified in Project specifications.

4.  Contractor and Installer Contact File: Using appropriate software, create a file for
inclusion on the equipment demonstration and training recording that describes
the following for each Contractor involved on the Project, arranged according to
Project Manual table of contents:

Name of Contractor/Installer.
Business address.

Business phone number.
Point of contact.

Email address.

© oo

PART 2 - PRODUCTS

PART 3 - EXECUTION

END OF SECTION 017900
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be reused or recycled.

Related Requirements:

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-
occupancy requirements, and phasing requirements.
2. Section 017300 "Execution” for cutting and patching procedures.

DEFINITIONS

Remove: Detach items from existing construction and dispose of them off-site unless
indicated to be salvaged or reinstalled.

Remove and Salvage: Detach items from existing construction, in a manner to prevent
damage, and store.

Remove and Reinstall: Detach items from existing construction, in a manner to prevent
damage, prepare for reuse, and reinstall where indicated.

Existing to Remain: Leave existing items that are not to be removed and that are not
otherwise indicated to be salvaged or reinstalled.

Dismantle: To remove by disassembling or detaching an item from a surface, using
gentle methods and equipment to prevent damage to the item and surfaces; disposing
of items unless indicated to be salvaged or reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, and other items
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of interest or value to Owner that may be uncovered during demolition remain the
property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

14 FIELD CONDITIONS

A.  Owner will occupy portions of building immediately adjacent to selective demolition
area. Conduct selective demolition so Owner's operations will not be disrupted.

B.  Conditions existing at time of inspection for bidding purpose will be maintained by
Owner as far as practical.

C.  Notify Architect of discrepancies between existing conditions and Drawings before
proceeding with selective demolition.

D.  Hazardous Materials: It is not expected that hazardous materials will be encountered in

the Work.
1. Hazardous materials will be removed by Owner before start of the Work.
2. If suspected hazardous materials are encountered, do not disturb; immediately

notify Architect and Owner. Hazardous materials will be removed by Owner under
a separate contract.

E.  Storage or sale of removed items or materials on-site is not permitted.

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition
operations.

1.5 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during selective demolition, by methods and with materials and using
approved contractors so as not to void existing warranties. Notify warrantor before
proceeding.

B.  Notify warrantor on completion of selective demolition, and obtain documentation
verifying that existing system has been inspected and warranty remains in effect.
Submit documentation at Project closeout.
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1.6

A.

COORDINATION

Arrange selective demolition schedule so as not to interfere with Owner's operations.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of
authorities having jurisdiction.

Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Verify that utilities have been disconnected and capped before starting selective
demolition operations.

B.  Review Project Record Documents of existing construction or other existing condition
and hazardous material information provided by Owner. Owner does not guarantee
that existing conditions are same as those indicated in Project Record Documents.

C.  Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

D.  Survey of Existing Conditions: Record existing conditions by use of preconstruction
photographs or video.

1. Inventory and record the condition of items to be removed and salvaged.

2. Before selective demolition or removal of existing building elements that will be
reproduced or duplicated in final Work, make permanent record of
measurements, materials, and construction details required to make exact
reproduction.

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A.  Existing Services/Systems to Remain: Maintain services/systems indicated to remain
and protect them against damage.
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B.  Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving
areas to be selectively demolished.

1.

Owner will arrange to shut off indicated services/systems when requested by
Contractor.

Arrange to shut off utilities with utility companies.

If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that
maintain continuity of services/systems to other parts of building.

Disconnect, demolish, and remove fire-suppression systems, plumbing, and
HVAC systems, equipment, and components indicated on Drawings to be
removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed
and cap or plug remaining piping with same or compatible piping material.

b.  Piping to Be Abandoned in Place: Drain piping and cap or plug piping with
same or compatible piping material and leave in place.

C. Equipment to Be Removed: Disconnect and cap services and remove
equipment.
d.  Equipment to Be Removed and Reinstalled: Disconnect and cap services

and remove, clean, and store equipment; when appropriate, reinstall,
reconnect, and make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed
and plug remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or

compatible ductwork material and leave in place.

33 PROTECTION

A.  Temporary Protection: Provide temporary barricades and other protection required to
prevent injury to people and damage to adjacent buildings and facilities to remain.

1.

Provide protection to ensure safe passage of people around selective demolition
area and to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective
demolition of existing construction on exterior surfaces and new construction, to
prevent water leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or
that are exposed during selective demolition operations.

4.  Cover and protect furniture, furnishings, and equipment that have not been
removed.
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5. Comply with requirements for temporary enclosures, dust control, heating, and
cooling specified in Section 015000 "Temporary Facilities and Controls."

B.  Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural
supports as required to preserve stability and prevent movement, settlement, or
collapse of construction and finishes to remain, and to prevent unexpected or
uncontrolled movement or collapse of construction being demolished.

1. Strengthen or add new supports when required during progress of selective
demolition.

C.  Remove temporary barricades and protections where hazards no longer exist.

34 SELECTIVE DEMOLITION, GENERAL

A.  General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within
limitations of governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level.
Complete selective demolition operations above each floor or tier before
disturbing supporting members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required.
Use cutting methods least likely to damage construction to remain or adjoining
construction. Use hand tools or small power tools designed for sawing or
grinding, not hammering and chopping. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid
marring existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents
of hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations.

5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.

6. Maintain adequate ventilation when using cutting torches.

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable
materials and promptly dispose of off-site.

8. Remove structural framing members and lower to ground by method suitable to
avoid free fall and to prevent ground impact or dust generation.

9. Locate selective demolition equipment and remove debris and materials so as

not to impose excessive loads on supporting walls, floors, or framing.
10. Dispose of demolished items and materials promptly.
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B.  Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and
other adjacent occupied and used facilities.

C.  Work in Historic Areas: Selective demolition may be performed only in areas of Project
that are not designated as historic. In historic spaces, areas, and rooms, or on historic
surfaces, the terms "demolish" or "remove" shall mean historic "removal" or
"dismantling" as specified in Section 024296 "Historic Removal and Dismantling."

D. Removed and Salvaged Items:

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's storage area designated by Owner.
Protect items from damage during transport and storage.

vk w2

E. Removed and Reinstalled Items:

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate items after cleaning and repairing. Identify contents of containers.
Protect items from damage during transport and storage.

Reinstall items in locations indicated. Comply with installation requirements for
new materials and equipment. Provide connections, supports, and miscellaneous
materials necessary to make item functional for use indicated.
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F. Existing Items to Remain: Protect construction indicated to remain against damage and
soiling during selective demolition. When permitted by Architect, items may be
removed to a suitable, protected storage location during selective demolition and
cleaned and reinstalled in their original locations after selective demolition operations
are complete.

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A.  Concrete: Demolish in sections. Cut concrete full depth at junctures with construction
to remain and at regular intervals using power-driven saw, and then remove concrete
between saw cuts.

B. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break
up and remove.

C. Resilient Floor Coverings: Remove floor coverings and adhesive according to
recommendations in RFCl's "Recommended Work Practices for the Removal of Resilient
Floor Coverings." Do not use methods requiring solvent-based adhesive strippers.
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D. Roofing: Remove no more existing roofing than what can be covered in one day by
new roofing and so that building interior remains watertight and weathertight.

1. Remove existing roof membrane, flashings, copings, and roof accessories.
2. Remove existing roofing system down to substrate.
3.6 DISPOSAL OF DEMOLISHED MATERIALS

A.  Remove demolition waste materials from Project site and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having

jurisdiction.

1. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.

3. Remove debris from elevated portions of building by chute, hoist, or other device

that will convey debris to grade level in a controlled descent.
4.  Comply with requirements specified in Section 017419 "Construction Waste
Management and Disposal."

B.  Burning: Do not burn demolished materials.

3.7 CLEANING

A.  Clean adjacent structures and improvements of dust, dirt, and debris caused by
selective demolition operations. Return adjacent areas to condition existing before
selective demolition operations began.

END OF SECTION 024119
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Bimetallic-actuated thermometers.
Thermowells.

Pressure gages.

Gage attachments.

Test plugs.

Test-plug kits.

Sight flow indicators.
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B.  Related Requirements:

1. Section 221119 "Domestic Water Piping Specialties” for water meters.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A.  Product Certificates: For each type of meter and gage.

1.4 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For meters and gages to include in operation and
maintenance manuals.

PART 2 - PRODUCTS

2.1 BIMETALLIC-ACTUATED THERMOMETERS

A. Standard: ASME B40.200.
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B. Case: Liquid-filled and sealed type(s); stainless steel with 3-inch (76-mm) nominal
diameter.

C.  Dial: Nonreflective aluminum with permanently etched scale markings and scales in
deg F (deg C.

D.  Connector Type(s): Union joint, adjustable angle, with unified-inch screw threads.
E. Connector Size: 1/2 inch (13 mm, with ASME B1.1 screw threads.

F. Stem: 0.25 or 0.375 inch (6.4 or 9.4 mm) in diameter; stainless steel.

G.  Window: Plain glass or plastic.

H.  Ring: Stainless steel.

l. Element: Bimetal coil.

J. Pointer: Dark-colored metal.

K. Accuracy: Plus or minus 1 percent of scale range.

2.2 THERMOWELLS
A. Thermowells:

1. Standard: ASME B40.200.

2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee
fitting.

3. Material for Use with Copper Tubing: CNR or CUNI.

4, Material for Use with Steel Piping: CRES.

5. Type: Stepped shank unless straight or tapered shank is indicated.

6. External Threads: NPS 1/2, NPS3/4, or NPS1 (DN 15, DN 20, or NPS 25),

ASME B1.20.1 pipe threads.
7. Internal Threads: 1/2, 3/4, and 1 inch (13, 19, and 25 mm), with ASME B1.1 screw

threads.
8. Bore: Diameter required to match thermometer bulb or stem.
9. Insertion Length: Length required to match thermometer bulb or stem.

10.  Lagging Extension: Include on thermowells for insulated piping and tubing.
11.  Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

B.  Heat-Transfer Medium: Mixture of graphite and glycerin.
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2.3

2.4

2.5

2.6

PRESSURE GAGES
Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Standard: ASME B40.100.

2.  Case: Liquid-filled Sealed Solid-front, pressure relief type(s); 4-1/2-inch (114-mm
nominal diameter.

Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

4. Pressure Connection: Brass, with NPS 1/4 (DN 8), 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 (kPa

Pointer: Dark-colored metal.

Window: Glass or plastic

Ring: Metal Brass Stainless steel.

0. Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

w
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GAGE ATTACHMENTS

Snubbers: ASME B40.100, brass; with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads and
piston-type surge-dampening device. Include extension for use on insulated piping.

Valves: Brass ball, with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads.

TEST PLUGS
Description: Test-station fitting made for insertion into piping tee fitting.

Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include
extended stem on units to be installed in insulated piping.

Thread Size: NPS 1/4 (DN 8 ASME B1.20.1 pipe thread.

Minimum Pressure and Temperature Rating: 500 psig at 200 deg F (3450 kPa at 93
deg Q)

Core Inserts: Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.

TEST-PLUG KITS

Furnish one test-plug kit containing one thermometer, 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.
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2.7

High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-
mmdiameter dial and tapered-end sensing element. Dial range shall be at least 0 to
220 deg F (minus 18 to plus 104 deg C

Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- (51- to 76-mm
diameter dial and probe. Dial range shall be at least 0 to 200 psig (0 to 1380 kPa).

Carrying Case: Metal or plastic, with formed instrument padding.

SIGHT FLOW INDICATORS
Description: Piping inline-installation device for visual verification of flow.

Construction: Bronze or stainless steel body, with sight glass and ball, flapper, or paddle
wheel indicator and threaded or flanged ends.

Minimum Pressure Rating: 125 psig (860 kPa) .
Minimum Temperature Rating: 200 deg F (93 deg Q).
End Connections for NPS 2 (DN 50) and Smaller: Threaded.

End Connections for NPS 2-1/2 (DN 65) and Larger: Flanged.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Install thermowells with socket extending one-third of pipe diameter and in vertical
position in piping tees.
B. Install thermowells of sizes required to match thermometer connectors. Include
bushings if required to match sizes.
C. Install thermowells with extension on insulated piping.
D.  Fill thermowells with heat-transfer medium.
E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted
positions.
F. Install direct-mounted pressure gages in piping tees with pressure gage located on
pipe at the most readable position.
G. Install valve and snubber in piping for each pressure gage for fluids.
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H.  Install test plugs in piping tees.
l. Install thermometers in the following locations:
1. Inlet and outlet of each water heater.
2. Inlet and outlet of each domestic hot-water storage tank.
J. Install pressure gages in the following locations:
1. Building water service entrance into building.
2. Inlet and outlet of each pressure-reducing valve.
3. Suction and discharge of each domestic water pump.
3.2 CONNECTIONS
A.  Install meters and gages adjacent to machines and equipment to allow service and
maintenance of meters, gages, machines, and equipment.
3.3 ADJUSTING
A.  Adjust faces of meters and gages to proper angle for best visibility.
34 THERMOMETER SCHEDULE
A.  Thermometers at inlet and outlet of each domestic water heater shall be the following:
1. Liquid-filled Sealed, bimetallic-actuated type.
B.  Thermometers at inlet and outlet of each domestic hot-water storage tank shall be the
following:
1. Liquid-filled Sealed, bimetallic-actuated type.
C.  Thermometer stems shall be of length to match thermowell insertion length.
35 THERMOMETER SCALE-RANGE SCHEDULE
A.  Scale Range for Domestic Hot-Water Piping:
1. 30 to 240 deg F (0 to plus 115 deg Q).
36 PRESSURE-GAGE SCHEDULE
A.  Pressure gages at discharge of each water service into building shall be the following:
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 220519 -5 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



B.  Pressure gages at inlet and outlet of each water pressure-reducing valve shall be the
following:
1. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

C.  Pressure gages at suction and discharge of each domestic water pump shall be the
following:

1. Liquid-filled Sealed Solid-front, pressure-relief direct-mounted, metal case.

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE

A.  Scale Range for Water Service Piping:
1. 0 to 160 psi (0 to 1100 kPa).

B.  Scale Range for Domestic Water Piping:
1. 0 to 200 psi (0 to 1400 kPa).

END OF SECTION 220519
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SECTION 220523.12 - BALL VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Brass ball valves.

1.2 DEFINITIONS
A.  CWP: Cold working pressure.
B.  RPTFE: Reinforced polytetrafluoroethylene.

C.  WOG: Water, oil, gas.

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 soldered ends.
3. Set ball valves open to minimize exposure of functional surfaces.

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.

C.  Usesling 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 SOURCE LIMITATIONS

A.  Obtain each type of valve from a single source from single manufacturer.

2.2 PERFORMANCE REQUIREMENTS
A. Standards:

1. Domestic water valves intended to convey or dispense water for human
consumption must comply with the SDWA, requirements of authorities having
jurisdiction, and NSF 61 and NSF 372, or must be certified to be in compliance
with NSF 61 and NSF 372 (by an ANSI-accredited third-party certification body)
that the weighted average lead content at wetted surfaces is less than or equal to
0.25 percent.

B.  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 steel valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for cast copper solder-joint connections.

ASME B16.22 for wrought copper and copper alloy solder-joint connections.
ASME B16.34 for flanged and threaded end connections

ASME B31.9 for building services piping valves.

© NV~ WN =

C. Provide bronze valves made with dezincification-resistant materials. Bronze valves
made with copper alloy (brass) containing more than 15 percent zinc are not permitted.

D.  Valve Pressure-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. Valve Actuator Type:
1. Hand Lever: For quarter-turn valves smaller than NPS 4 (DN 100).

G.  Valves in Insulated Piping:

1. Provide 2-inch (50-mm) extended neck stems.
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2.3

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.

BRASS BALL VALVES

Brass Ball Valves, Two Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
Standard: MSS SP-110; MSS SP-145.

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.
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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.

D. 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.

E. Do not attempt to repair defective valves; replace with new valves. Remove defective
valves from site.

3.2 INSTALLATION OF VALVES

A.  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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B.  Provide support to piping adjacent to valves such that no force is imposed upon valves.
C.  Locate valves for easy access.

D.  For valves in horizontal piping, install valves with stem at or above center of pipe.

E. Install valves in position to allow full valve actuation movement.

F. Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing
Piping and Equipment" for valve tags and schedules.

G.  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.

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 exhibiting leakage.

34 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A.  If valves with specified CWP ratings are unavailable, provide the same types of valves
with higher CWP ratings.

B.  Select valves with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where
solder-joint valve-end option or press-end option is indicated in valve schedules
below.

3.5 VALVE SCHEDULE

A.  Pipe NPS 2 and Smaller:
1. Brass ball valves, two piece with full port, and brass trim. Provide with threaded or
solder -joint ends.

END OF SECTION 220523.12
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SECTION 220523.13 - BUTTERFLY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Iron, single-flange (lug-type) butterfly valves.

1.2 DEFINITIONS
A.  CWP: Cold working pressure.
B.  EPDM: Ethylene propylene-diene terpolymer rubber.

C. NBR: ABS, Buna-N, or nitrile butadiene rubber.

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, and weld ends.
3. Set butterfly valves closed or slightly open.

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.

C.  Usesling 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 SOURCE LIMITATIONS

A.  Obtain each type of valve from single source from single manufacturer.
2.2 PERFORMANCE REQUIREMENTS

A.  Standards:

1. Domestic water piping specialties intended to convey or dispense water for
human consumption must comply with the SDWA, requirements of authorities
having jurisdiction, and NSF 61 and NSF 372, or must be certified to be in
compliance with NSF 61 and NSF 372 (by an ANSI-accredited third-party
certification body) that the weighted average lead content at wetted surfaces is
less than or equal to 0.25 percent.

B.  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 B31.9 for building services valves.

C.  AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

D.  Valve Pressure-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. Valve Actuator Types:
1. Hand lever: For valves NPS 6 (DN 150) and smaller.

G.  Valves in Insulated Piping: Provide 2-inch (50-mm) extended neck stems.

2.3 IRON, SINGLE-FLANGE (LUG-TYPE) BUTTERFLY VALVES

A.  lron, Single-Flange (Lug-Type) Butterfly Valves with Aluminum-Bronze Disc:

1. Standard: MSS SP-67, Type I.

2. CWP Rating: 200 psig (1380 kPa).

3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service
at rated pressure without use of downstream flange.

4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.
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5. Seat: EPDM
6.  Stem: One- or two-piece stainless steel.
7. Disc: Aluminum bronze.

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 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.

D. Do not attempt to repair defective valves; replace with new valves. Remove defective
valves from site.

3.2 INSTALLATION OF VALVES

A.  Install valves with unions or flanges at each piece of equipment arranged to allow
space for service, maintenance, and equipment removal without system shutdown.

B.  Provide support to piping adjacent to valves such that no force is imposed upon valves.

C.  Locate valves for easy access.

D. Install valves in horizontal piping with stem at or above center of pipe.

E. Install valves in position to allow full valve actuation movement.

F. Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing
Piping and Equipment"” for valve tags and schedules.

33 ADJUSTING

A.  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
valves.
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34 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE
A.  Pipe NPS 2-1/2 and Larger:
1. Iron, Single-Flange (Lug-Type) Butterfly Valves: 200 CWP, EPDM seat, and

aluminum-bronze disc.

END OF SECTION 220523.13
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SECTION 220548.13 - VIBRATION CONTROLS FOR PLUMBING 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:
1. Elastomeric isolation pads.
2. Post-installed concrete anchors.
3. Concrete inserts.
B.  Related Requirements:
1. Section 230548.13 "Vibration Controls for HVAC" for devices for HVAC
equipment and systems.
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).
14 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Include rated load, rated deflection, and overload capacity for each vibration
isolation device.
2. Include load rating for each wind-load-restraint fitting and assembly.
3. lllustrate and indicate style, material, strength, fastening provision, and finish for
each type and size of vibration isolation device component.
4. Annotate to indicate application of each product submitted and compliance with
requirements.
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5. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined
loads.

B.  Shop Drawings:

1. Detail fabrication and assembly of equipment bases. Detail fabrication including
anchorages and attachments to structure and to supported equipment. Include
adjustable motor bases, rails, and frames for equipment mounting.

1.5 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Show coordination of vibration isolation device installation for
plumbing piping and equipment with other systems and equipment in the vicinity,
including other supports and restraints, if any.

B.  Qualification Data: For testing agency.
C.  Welding certificates.

D. Field quality-control reports.

1.6 QUALITY ASSURANCE

A.  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.

B.  Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

PART 2 - PRODUCTS

2.1 ELASTOMERIC ISOLATION PADS
A. Elastomeric Isolation Pads:

1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform
loading over pad area.

2. Size: Factory or field cut to match requirements of supported equipment.

3. Minimum deflection as indicated on Drawings.

4. Pad Material: Oil- and water-resistant rubber.

5. Infused nonwoven cotton or synthetic fibers.

6. Load-bearing metal plates adhered to pads.

7. Sandwich-Core Material: Resilient
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2.2

2.3

a. Infused nonwoven cotton or synthetic fibers.

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 required 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.

Expansion-type anchor bolts are not permitted for equipment in excess of 10 hp (7.46
kW) that is not vibration isolated.

1. Undercut expansion anchors are permitted.

CONCRETE INSERTS

Provide preset concrete inserts that are prequalified in accordance with ICC-ES AC466
testing.

Comply with ANSI/MSS SP-58.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine areas and equipment to receive vibration isolation devices for compliance with
requirements for installation tolerances and other conditions affecting performance of
the Work.
B.  Examine roughing-in of reinforcement and cast-in-place anchors to verify actual
locations before installation.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

INSTALLATION OF VIBRATION-CONTROL DEVICES

Provide vibration-control devices for systems and equipment where indicated in
Equipment Schedules or Vibration-Control Device Schedules, where indicated on
Drawings, or where the Specifications indicate they are to be installed on specific
equipment and systems.

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 stresses, misalignment or change
of position of equipment or piping.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to
provide resilient media between anchor bolt and mounting hole in concrete base.

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 Project 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.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has
achieved full design strength.
3. Mechanical-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.

ACCOMMODATION OF DIFFERENTIAL MOTION

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/SEI 7.
Comply with requirements in Section 221116 "Domestic Water Piping" and
Section 221119 "Domestic Water Piping Specialties" for piping flexible connections.
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34

3.5

ADJUSTING

Adjust isolators after system is at operating weight.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including
connections.

Tests and Inspections:

1. Perform tests and inspections with the assistance of a factory-authorized service
representative.

2. Provide evidence of recent calibration of test equipment by a testing agency
acceptable to authorities having jurisdiction.

3. Schedule test with Owner, through Architect, before connecting anchorage

device to restrained component (unless post connection testing has been
approved), and with at least seven days' advance notice.

4.  Obtain Architect's approval before transmitting test loads to structure. Provide
temporary load-spreading members.

5.  Test no fewer than four of each type and size of installed anchors and fasteners
selected by Architect.

6.  Test to 90 percent of rated proof load of device.

7. Measure isolator deflection.

Remove and replace malfunctioning units and retest as specified above.
Units will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 220548.13
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

vk win =

Equipment labels.
Warning signs and labels.
Warning tape.

Pipe labels.

Valve tags.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

B.  Equipment-Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

C.  Valve-numbering scheme.

D.  Valve Schedules: 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: anodized aluminum, 0.032-inch (0.8-mm) 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 (64 by 19 mm).
4. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72 inches
(1830 mm), and proportionately larger lettering for greater viewing distances.
Include secondary lettering two-thirds to three-fourths the size of principal
lettering.
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5. Fasteners: Stainless steel rivets or self-tapping screws.
6.  Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.

B.  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.

2.2 WARNING SIGNS AND LABELS

A.  Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch (1.6 mm thick, with predrilled holes for attachment hardware.

B.  Letter and Background Color: As indicated for specific application under Part 3.
C.  Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

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.  Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content
in accordance with requirements of OSHA and NFPA 70, and other applicable codes and
standards.

Label Content: Include caution and warning information plus emergency notification
instructions.

2.3 WARNING TAPE
A.  Material: Vinyl.
B. Minimum Thickness: 0.005 inch.

C.  Letter, Pattern, and Background Color: As indicated for specific application under Part 3.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 220553-2 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



2.4

2.5

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:

1. Pipe size.

2. Flow-Direction Arrows: Include flow-direction arrows on main distribution piping.
Arrows may be either integral with label or applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping

VALVE TAGS

Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation
and 1/2-inch numbers.

1. Tag Material: anodized aluminum, 0.031-inch minimum thickness, with predrilled
or stamped holes for attachment hardware.
2. Fasteners: Brass 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.
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PART 3 - EXECUTION

3.1 PREPARATION

A.  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.

3.2 INSTALLATION, GENERAL REQUIREMENTS

A.  Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

B.  Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

D. Locate identifying devices so that they are readily visible from the point of normal
approach.

33 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS

A.  Permanently fasten labels on each item of plumbing equipment.

B.  Sign and Label Colors.

1. White letters on an ANSI Z535.1 safety-green background

C.  Locate equipment labels where accessible and visible.

D.  Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and
other equipment where are-flash hazard exists, as indicated on Drawings, and in
accordance with requirements of OSHA and NFPA 70E[, and other applicable codes and
standards].

34 INSTALLATION OF WARNING TAPE

A.  Warning Tape Color and Pattern: Yellow background with black diagonal stripes

B.  Install warning tape on pipes and ducts, with cross-designated walkways providing less
than 6 ft. (2 m) of clearance.

C.  Locate tape so as to be readily visible from the point of normal approach.
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35 INSTALLATION OF PIPE LABELS
A. Install pipe labels showing service and flow direction with permanent adhesive on pipes.

B.  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. Ataccess 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.

C. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at
temperatures of 125 deg F (52 deg C) or higher. Where these pipes are to remain
uninsulated, use a short section of insulation or use stenciled labels.

D.  Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate
direction of flow in pipes, including pipes where flow is allowed in both directions.

E. Pipe-Label Color Schedule:
1. Domestic Cold-Water Piping: White letters on an ANSI Z535.1 safety-green

background
2. Domestic Hot-Water Piping: White letters on an ANSI Z535.1 safety-green
background
3. Domestic Hot-Water Return Piping: White letters on an ANSI Z535.1 safety-green
background
3.6 INSTALLATION OF VALVE TAGS
A.  Install tags on valves and control devices in piping systems, except check valves, valves

within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-
watering hose connections, and similar roughing-in connections of end-use fixtures and
units. List tagged valves in a valve schedule in the operating and maintenance manual.

B.  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:

a. Domestic Cold Water: 1-1/2 inches square
b.  Domestic Hot Water: 1-1/2 inches square
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C. Domestic Hot-Water Return: 1-1/2 inches square
2. Valve-Tag Colors:
a. For each piping system, use the same lettering and background coloring
system on valve tags as used in the piping system labels and background.
3.7 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

indicated on Drawings.

END OF SECTION 220553
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes insulating the following plumbing piping services:

1. Domestic hot-water piping.
1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied if any).

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.

1. Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for
each type of insulation.

3. Detail removable insulation at piping specialties, equipment connections, and
access panels.

4, Detail application of field-applied jackets.

13 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For qualified Installer.

B.  Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of
insulation materials, sealers, attachments, cements, and jackets, with requirements
indicated. Include dates of tests and test methods employed.

C.  Field quality-control reports.

14 QUALITY ASSURANCE

A.  Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or another craft training program certified by the Department
of Labor, Bureau of Apprenticeship and Training.
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1.5

1.6

1.7

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation system materials are to be delivered to the Project site in
unopened containers. The packaging is to include name of the manufacturer, fabricator,
type, description, and size, as well as ASTM standard designation and maximum use
temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation
application. Before preparing piping Shop Drawings, establish and maintain clearance
requirements for installation of insulation and field-applied jackets and finishes and for
space required for maintenance.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required,
after installing and testing heat tracing. Insulation application may begin on segments
that have satisfactory test results.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84, by a testing agency acceptable
to authorities having jurisdiction. Factory label insulation, jacket materials, adhesive,
mastic, tapes, and cement material containers with appropriate markings of applicable
testing agency.
1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.
2.2 INSULATION MATERIALS
A.  Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping
Insulation Schedule,"
B. Products do not contain asbestos, lead, mercury, or mercury compounds.
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C. Products that come into contact with stainless steel have a leachable chloride content
of less than 50 ppm when tested in accordance with ASTM C871.

D. Insulation materials for use on austenitic stainless steel are qualified as acceptable in
accordance with ASTM C795.

E. Foam insulation materials do not use CFC or HCFC blowing agents in the
manufacturing process.

F. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable
for maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply
with ASTM C547.

1. Preformed Pipe Insulation: Type |, Grade A, unfaced

2. Fabricated shapes in accordance with ASTM C450 and ASTM C585.

3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

2.3 INSULATING CEMENTS

A.  Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195.

2.4 ADHESIVES

A.  Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B.  Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

C.  PVCJacket Adhesive: Compatible with PVC jacket.

2.5 MASTICS AND COATINGS
A. Materials are compatible with insulation materials, jackets, and substrates.

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient
services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to plus 180 deg F.
3. Comply with MIL-PRF-19565C, Type Il, for permeance requirements
4.  Color: White
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2.6 LAGGING ADHESIVES

A. Adhesives comply with MIL-A-3316C, Class|, Grade A, and are compatible with

insulation materials, jackets, and substrates.
1. Fire-resistant, water-based lagging adhesive and coating for use indoors to
adhere fire-resistant lagging cloths over pipe insulation.
2. Service Temperature Range: 20 to plus 180 deg F.
3.  Color: White.
2.7 SEALANTS

A.  Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

B.  Joint Sealants:

1. Permanently flexible, elastomeric sealant.
2. Service Temperature Range: Minus 58 to plus 176 deg F.
3. Color: White or gray.
C.  PVCJacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3.  Color: White.

2.8 FIELD-APPLIED JACKETS

A.  Field-applied jackets comply with ASTM C1136, Type |, unless otherwise indicated.

B.  PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and
forming. Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.

2. Color: White

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints,
and P-trap and supply covers for lavatories.

2.9 SECUREMENTS

A.  Bands:

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 220719-4 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



1.

Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch

thick, 1/2 inch wide with wing seal

Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or
Monel.

Wire: 0.080-inch nickel-copper alloy

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.

1.
2.

Verify that systems to be insulated have been tested and are free of defects.
Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating
to insulated surfaces as follows:

Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick
and an epoxy finish 5 mils thick if operating in a temperature range of between
140 and 300 degF. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

Carbon Steel: Coat carbon steel operating at a service temperature of between 32
and 300 deg F with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating
temperature range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply
with requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless steel surfaces, use demineralized water.
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3.3 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping, including fittings, valves, and
specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses

required for each item of pipe system, as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
jacket.

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock

positions) of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

G. Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before
being properly covered and sealed in accordance with Contract Documents

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

l. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment
to structure. Taper and seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4.  Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.
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L. Cut insulation in a manner to avoid compressing insulation.

M.  Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

N.  Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal
patches in similar fashion to butt joints.

O. For above-ambient services, do not install insulation to the following:

Vibration-control devices.

Testing agency labels and stamps.
Nameplates and data plates.
Cleanouts.
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34 GENERAL PIPE INSULATION INSTALLATION

A.  Requirements in this article generally apply to all insulation materials, except where
more specific requirements are specified in various pipe insulation material installation
articles below.

B.  Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and
Unions:

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings,
unions, and other specialties with continuous thermal and vapor-retarder
integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered or routed
fittings made from same material and density as that of adjacent pipe insulation.
Each piece is butted tightly against adjoining pieces and bonded with adhesive.
Fill joints, seams, voids, and irregular surfaces with insulating cement finished to a
smooth, hard, and uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation
of same material and thickness as that used for adjacent pipe. Cut sectional pipe
insulation to fit. Butt each section closely to the next and hold in place with tie
wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as that used for adjacent pipe. Overlap
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker. For valves, insulate up to and
including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams,
and irregular surfaces with insulating cement.
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3.5

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap adjoining
pipe insulation by not less than 2 times the thickness of pipe insulation, or one
pipe diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with
insulating cement. Insulate strainers, so strainer basket flange or plug can be
easily removed and replaced without damaging the insulation and jacket. Provide
a removable reusable insulation cover. For below-ambient services, provide a
design that maintains vapor barrier.

6. Insulate flanges, mechanical couplings, and unions, using a section of oversized
preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
Stencil or label the outside insulation jacket of each union with the word "union”
matching size and color of pipe labels.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat
with a mastic. Install vapor-barrier mastic for below-ambient services and a
breather mastic for above-ambient services. Reinforce the mastic with fabric-
reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket, except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers
to adjoining insulation facing, using PVC tape.

Insulate instrument connections for thermometers, pressure gages, pressure
temperature taps, test connections, flow meters, sensors, switches, and transmitters on
insulated pipes. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and
flashing sealant.

INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION

Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and
tighten bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-
clinched staples at 6 inches o.c.
4.  For insulation with jackets on below-ambient surfaces, do not staple longitudinal

tabs. Instead, secure tabs with additional adhesive, as recommended by
insulation material manufacturer, and seal with vapor-barrier mastic and flashing
sealant.

Insulation Installation on Pipe Flanges:
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3.6

3.7

1. Install prefabricated pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer

circumference of adjacent straight pipe segments with glass-fiber or mineral-
wool blanket insulation.

4.  Install jacket material with manufacturer's recommended adhesive, overlap seams
at least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install prefabricated sections of same material as that of straight segments of
pipe insulation when available.

2. When prefabricated insulation elbows and fittings are not available, install
mitered sections of pipe insulation, to a thickness equal to adjoining pipe
insulation. Secure insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated sections of same material as that of straight segments of
pipe insulation when available.

2. When prefabricated sections are not available, install fabricated sections of pipe
insulation to valve body.

3. Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation.

4, Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF FIELD-APPLIED JACKETS

Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal
seams and end joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.

FINISHES

Insulation with Paintable Jacket Material: Paint jacket with paint system identified below
and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior
Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew
proof.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 220719-9 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



3.8

3.9

a. Finish Coat Material: Interior, flat, latex-emulsion size.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats
of insulation manufacturer's recommended protective coating.

Color: White

Do not field paint aluminum or stainless steel jackets.

FIELD QUALITY CONTROL
Owner will engage a qualified testing agency to perform tests and inspections.
Engage a qualified testing agency to perform tests and inspections.

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.

Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by
Architect, by removing field-applied jacket and insulation in layers in reverse order of
their installation. Extent of inspection is limited to three locations of straight pipe, three
locations of threaded fittings, three locations of welded fittings, two locations of
threaded strainers, two locations of welded strainers, three locations of threaded valves,
and three locations of flanged valves for each pipe service defined in the "Piping
Insulation Schedule, General" Article.

All insulation applications will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material is listed
for a piping system, selection from materials listed is Contractor's option.

[tems Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1. Drainage piping located in crawl spaces.
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3.10

3.1

2. Underground piping.

3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
INDOOR PIPING INSULATION SCHEDULE

Domestic Cold Water:

1. NPS 1 and Smaller: Insulation is the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.

2. NPS 1-1/4 and Larger: Insulation is the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.

Domestic Hot and Recirculated Hot Water:

1. NPS 1-1/4 and Smaller: Insulation is the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick.

2. NPS 1-1/2 and Larger: Insulation is the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.

Piping, Exposed:
1. PVC: 20 mils thick.

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Copper tube and fittings.
2. Ductile-iron pipe and fittings.
1.2 ACTION SUBMITTALS
A.  Product Data:

1. Pipe and tube.
2. Fittings.
3. Joining materials.

1.3 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items
described in this Section, and coordinated with all building trades.

B.  System purging and disinfecting activities report.

C.  Field quality-control reports.

1.4 FIELD CONDITIONS

A.  Interruption of Existing Water Service: Do not interrupt water service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary water service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of water
service.
2. Do not interrupt water service without Owner's written permission.
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PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A.  Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372.

2.2 COPPER TUBE AND FITTINGS
A Drawn-Temper Copper Tube: ASTM B88, Type L
B.  Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings.
C.  Wrought Copper Unions: ASME B16.22.

D.  Copper-Tube, Mechanically Formed Tee Fitting: For forming T-branch on copper water
tube.
1. Description: Tee formed in copper tube in accordance with ASTM F2014.
2.

2.3 DUCTILE-IRON PIPE AND FITTINGS
A.  Mechanical-Joint, Ductile-Iron Pipe:

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless
grooved or flanged ends are indicated.

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

B.  Standard-Pattern, Mechanical-Joint Fittings:

1. AWWA C110/A21.10, ductile or gray iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

C. Compact-Pattern, Mechanical-Joint Fittings:

1. AWWA C153/A21.53, ductile iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

D. Push-on-Joint, Ductile-Iron Pipe:

1. AWWA C151/A21.51.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 221116-2 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



2. Push-on-joint bell and plain spigot end unless grooved or flanged ends are
indicated.

E. Standard-Pattern, Push-on-Joint Fittings:

1. AWWA C110/A21.10, ductile or gray iron.
2. Gaskets: AWWA C111/A21.11, rubber.

F. Compact-Pattern, Push-on-Joint Fittings:

1. AWWA C153/A21.53, ductile iron.
2. Gaskets: AWWA C111/A21.11, rubber.

G.  Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51.

H.  Appurtenances for Grooved-End, Ductile-lIron Pipe:

1. Fittings for Grooved-End, Ductile-lIron Pipe: ASTM A47/A47M, malleable-iron
castings or ASTM A536, ductile-iron castings with dimensions that match pipe.
2. Mechanical Couplings for Grooved-End, Ductile-Iron-Piping:

AWWA C606 for ductile-iron-pipe dimensions.
Ferrous housing sections.

EPDM-rubber gaskets suitable for hot and cold water.
Bolts and nuts.

Minimum Pressure Rating:

© o0 o

1) NPS 14 to NPS 18: 250 psig .
2)  NPS 20 to NPS 46: 150 psig .

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A.  Transition and special fittings with pressure ratings at least equal to piping rating may
be used in applications below unless otherwise indicated.

B.  Flanges and unions may be used for aboveground piping joints unless otherwise
indicated.

C.  Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.

D.  Aboveground domestic water piping, NPS 2 and smaller, shall be the following:
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1. Drawn-temper copper tube, ASTM B88, Type L cast copper, solder-joint fittings;
and brazed joints.

E.  Aboveground domestic water piping, NPS 2-1/2 to NPS 4 shall be the following:
1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and
threaded joints.

3.2 INSTALLATION OF PIPING

A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as
indicated unless deviations to layout are approved on coordination drawings.

B.  Install valves according to the following:

Section 220523.12 "Ball Valves for Plumbing Piping."
Section 220523.13 "Butterfly Valves for Plumbing Piping."
Section 220523.14 "Check Valves for Plumbing Piping."
Section 220523.15 "Gate Valves for Plumbing Piping."

Hwn =

C. Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping
Specialties."

D. Install domestic water piping level with 0.25 percent slope downward toward drain and
plumb.

E. Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

F. Install piping to permit valve servicing.

G. Install nipples, unions, special fittings, and valves with pressure ratings the same as or
higher than the system pressure rating used in applications below unless otherwise
indicated.

H.  Install piping free of sags and bends.
l. Install fittings for changes in direction and branch connections.

J. Install unions in copper tubing at final connection to each piece of equipment, machine,
and specialty.
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K. Install pressure gauges on suction and discharge piping for each plumbing pump and
packaged booster pump. Comply with requirements for pressure gauges in
Section 220519 "Meters and Gages for Plumbing Piping."

L. Install thermostats in hot-water circulation piping. Comply with requirements for
thermostats in Section 221123 "Domestic Water Pumps."

M. Install thermometers on inlet and outlet piping from each water heater. Comply with
requirements for thermometers in Section 220519 "Meters and Gages for Plumbing
Piping."

3.3 JOINT CONSTRUCTION

A.  Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B.  Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings
before assembly.

C.  Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

D. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size,
type, and thickness suitable for domestic water service. Join flanges with gasket and bolts
according to ASME B31.9.

34 INSTALLATION OF TRANSITION FITTINGS

A. Install transition couplings at joints of dissimilar piping.

B.  Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

C.  Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-
metal transition fittings or unions.

35 INSTALLATION OF HANGERS AND SUPPORTS

A.  Comply with requirements for hangers, supports, and anchor devices in Section 220529
"Hangers and Supports for Plumbing Piping and Equipment.”
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3.6

3.7

3.8

Install hangers for copper, ductile iron piping, with maximum horizontal spacing and
minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

Support horizontal piping within 12 inches of each fitting.

Support vertical runs of copper, ductile iron piping to comply with MSS SP-58, locally
enforced codes, and authorities having jurisdiction requirements, whichever are most
stringent.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to water-service piping with shutoff valve; extend and

connect to the following:

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but
not smaller than sizes of water heater connections.

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "Identification for Plumbing Piping and Equipment.”
ADJUSTING

Perform the following adjustments before operation:

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide adequate
flow.

Hwn =

a. Manually adjust ball-type balancing valves in hot-water-circulation return
piping to provide hot-water flow in each branch.
b.  Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping
during installation.
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6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified
for application where used and are clean and ready for use.

8.  Check plumbing specialties and verify proper settings, adjustments, and operation.

3.9 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Piping Inspections:

a.

Do not enclose, cover, or put piping into operation until it has been inspected
and approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day
before inspection must be made. Perform tests specified below in presence
of authorities having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before
concealing or closing in after roughing in and before setting fixtures.

2)  Final Inspection: Arrange for authorities having jurisdiction to observe
tests specified in "Piping Tests" Subparagraph below and to ensure
compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass
tests or inspections, make required corrections and arrange for reinspection.
Reports: Prepare inspection reports and have them signed by authorities
having jurisdiction.

2. Piping Tests:

a.

Fill domestic water piping. Check components to determine that they are not
air bound and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired. If testing is performed in segments,
submit a separate report for each test, complete with diagram of portion of
piping tested.

Leave new, altered, extended, or replaced domestic water piping uncovered
and unconcealed until it has been tested and approved. Expose work that
was covered or concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system
materials. Isolate test source and allow it to stand for four hours. Leaks and
loss in test pressure constitute defects that must be repaired.
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g.

Hydrostatic testing and documentation of test results for polypropylene
piping to be in accordance with the manufacturer's instructions and
submitted to the manufacturer upon successful completion per warranty
requirements.

Repair leaks and defects with new materials, and retest piping or portion
thereof until satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

B.  Domestic water piping will be considered defective if it does not pass tests and

inspections.

C.  Prepare test and inspection reports.

3.10 CLEANING

A.  Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having
jurisdiction; if methods are not prescribed, use procedures described in either
AWWA C651 or AWWA C652 or follow procedures described below:

d.
e.

Flush piping system with clean, potable water until dirty water does not
appear at outlets.
Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50
ppm of chlorine. Isolate with valves and allow to stand for 24 hours.

2)  Fill system or part thereof with water/chlorine solution with at least 200
ppm of chlorine. Isolate and allow to stand for three hours.

Flush system with clean, potable water until no chlorine is in water coming
from system after the standing time.

Repeat procedures if biological examination shows contamination.

Submit water samples in sterile bottles to authorities having jurisdiction.

B.  Prepare and submit reports of purging and disinfecting activities. Include copies of
water-sample approvals from authorities having jurisdiction.

C.  Clean interior of domestic water piping system. Remove dirt and debris as work

progresses.
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END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Vacuum breakers.
2. Water pressure-reducing valves.
3. Balancing valves.
4.  Strainers for domestic water piping.
B.  Related Requirements:
1. Section 220519 "Meters and Gauges for Plumbing Piping" for thermometers,
pressure gauges, and flow meters in domestic water piping.
2. Section 221116 "Domestic Water Piping" for water meters.
1.2 DEFINITIONS
A.  AMI: Advanced Metering Infrastructure.
B.  AMR: Automatic Meter Reading.
C.  FKM: A family of fluroelastomer materials defined by ASTM D1418.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings: For domestic water piping specialties.
1. Include diagrams for power, signal, and control wiring.
14 INFORMATIONAL SUBMITTALS
A.  Test and inspection reports.
B.  Field quality-control reports.
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1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For domestic water piping specialties to include in
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A.  Domestic water piping specialties intended to convey or dispense water for human
consumption are to comply with the SDWA, requirements of authorities having
jurisdiction, and NSF 61 and NSF 372, or to be certified in compliance with NSF 61 and
NSF 372 by an American National Standards Institute (ANSI)-accredited third-party
certification body that the weighted average lead content at wetted surfaces is less than
or equal to 0.25 percent.

2.2 PERFORMANCE REQUIREMENTS

A.  Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig (860 kPa)
unless otherwise indicated.

2.3 VACUUM BREAKERS

A.  Pipe-Applied, Atmospheric-Type Vacuum Breakers :

Standard: ASSE 1001.

Size: NPS 1/4 to NPS 3 (DN 8 to DN 80), as required to match connected piping.
Body: Bronze.

Inlet and Outlet Connections: Threaded.

Finish: Rough bronze

vk wn =

2.4 WATER PRESSURE-REDUCING VALVES

A.  Water Regulators
1. Standard: ASSE 1003.
2 Pressure Rating: Initial working pressure of 150 psig (1035 kPa).
3. Valves for Booster Heater Water Supply: Include integral bypass.
4 End Connections: Threaded or solder for NPS 2 (DN 50) and smaller; flanged or
solder for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).

A. Accessories:

1. Gas Flow Interrupter: ECO connector with female spade connectors. Factory
prewired, 8 feet (2.44 m).
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Gas Interface Cable: Interface cable with male and female connectors.

Step-Down Transformer: 120 V ac to 24 V ac with mounting plate, 12-foot (3.66-
m) plenum wire to power, and 8-foot (2.44-m) plenum wire to sensor.

Liquid Level Sensors: Monitor fluid levels in addition to detecting plumbing leaks.
Auto Dialer: Send and receive automatic alerts when a fault condition occurs.
Standard output contacts trigger up to nine predetermined telephone number
calls.

Prerecord message for future playback.

10-second recordable message.

Built-in tamper switch.

DC adaptor with battery backup.

Programmable as a silent (dialer only) or audible (siren and dialer) alarm.
Easy "Stop Call Sequence" - push "#" on phone to acknowledge the alarm
and stop the dialing sequence.

el S NN Jl

2.5 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers

1.
2.

Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated.

Body: Bronze for NPS 2 (DN 50) and smaller; cast iron for NPS 2-1/2 (DN 65) and
larger.

End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2
(DN 65) and larger.

Screen: Stainless steel with round perforations unless otherwise indicated.
Perforation Size:

a. Strainers NPS 2 (DN 50) and Smaller: 0.020 inch (0.51 mm)
b. Strainers NPS 2-1/2 to NPS 4 (DN 65 to DN 100): 0.045 inch (1.14 mm)

Drain: Factory-installed, hose-end drain valve

B. Ball-Valve-Type, Hose-End Drain Valves

© No vk wWN =

Standard: MSS SP-110 for standard-port, two-piece ball valves.
Pressure Rating: 400-psig (2760-kPa) minimum CWP.

Size: NPS 3/4 (DN 20).

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.
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9.  Outlet: Threaded, short nipple with garden-hose thread complying with
ASME B1.20.7 and cap with brass chain.

PART 3 - EXECUTION

3.1 INSTALLATION OF PIPING SPECIALTIES
A.  Water Regulators: Install with inlet and outlet shutoff valves and bypass with memory-
stop balancing valve. Install pressure gauges on inlet and outlet.
B.  Balancing Valves: Install in locations where they can easily be adjusted. Set at indicated
design flow rates.
C.  Y-Pattern Strainers: For water, install on supply side of each water pressure-reducing
valve and pump.
3.2 PIPING CONNECTIONS
A.  Drawings indicate general arrangement of piping, fittings, and specialties.
B.  When installing piping specialties adjacent to equipment and machines, allow space for
service and maintenance.
33 ELECTRICAL CONNECTIONS
A.  Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
B.  Ground equipment in accordance with Section 260526 "Grounding and Bonding for
Electrical Systems."
C. Install electrical devices furnished by manufacturer, but not factory mounted, in
accordance with NFPA 70 and NECA 1.
34 CONTROL CONNECTIONS
A.  Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical
Power Cables."
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3.5

3.6

3.7

IDENTIFICATION

Plastic Labels for Equipment: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following:

1. Vacuum breakers.
2. Water pressure-reducing valves.
3. Balancing valves.

Distinguish among multiple units, inform operator of operational requirements, indicate
safety and emergency precautions, and warn of hazards and improper operations, in
addition to identifying unit. Nameplates and signs are specified in Section 220553
"ldentification for Plumbing Piping and Equipment.”

ADJUSTING
Set field-adjustable pressure set points of water pressure-reducing valves.
Set field-adjustable flow set points of balancing valves.

Adjust each pressure vacuum breaker in accordance with manufacturer's written
instructions, authorities having jurisdiction and the device's reference standard.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including
connections.

Perform the following tests and inspections with the assistance of a factory-authorized
service representative.

1. Testeach pressure vacuum breaker according to authorities having jurisdiction and
the device's reference standard.

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm
unit operation.

4.  Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.
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D. Domestic water piping specialties will be considered defective if they do not pass tests
and inspections.

E. Prepare test and inspection reports.

END OF SECTION 221119
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SECTION 221223.11 - FACILITY INDOOR POTABLE-WATER STORAGE TANKS

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. Insulated, steel, potable-water storage tanks.
2.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for water storage tanks.
2. Include rated capacities, operating characteristics, and furnished specialties and
accessories.
14 INFORMATIONAL SUBMITTALS
A.  Product Certificates: For each type of potable-water storage tank, from manufacturer.
B.  Source quality-control reports.
C.  Purging and disinfecting reports.
1.5 QUALITY ASSURANCE
A. ASME Compliance for Steel Tanks: Fabricate and label steel, ASME-code, potable-water
storage tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII,
"Pressure Vessels," Division 1.
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1.6 Comply with NSF 61 Annex G, "Drinking Water System Components - Health Effects," for
potable-water storage tanks. Include appropriate NSF marking. TION

A.  Coordinate sizes and locations of concrete bases with actual equipment provided.

PART 2 - PRODUCTS

2.1 INSULATED, STEEL, POTABLE-WATER STORAGE TANKS
A.  Description: Steel, vertical, pressure-rated tank with cylindrical sidewalls.

B.  Fabricate supports and attachments to tank with reinforcement strong enough to resist
tank movement during seismic event when tank supports are anchored to building
structure.

C.  Construction: ASME code, steel constructed with nontoxic welded joints, for 125-psig
(860-kPa working pressure.

D.  Manhole: Watertight, for tank more than 36 inches (915 mm in diameter; same pressure
rating as tank.

E.  Tappings: Factory-fabricated steel, welded to tank before testing and labeling.

1. NPS 2 (DN 50) and Smaller: ASME B1.20.1, with female thread.
2. NPS 2-1/2 (DN 65) and Larger: ASME B16.5, flanged.

F. Specialties and Accessories: Include tappings in tank and the following:
1. Pressure relief valve.
2. Pressure gage.
3. Thermometer.
4.  Air-charging connection.
5. Gage glass, brass fittings, compression stops, and gage-glass guard.

G.  Vertical Tank Supports: Factory-fabricated steel legs or steel skirt, welded to tank before
testing and labeling.

H.  Tank Interior Finish: Materials and thicknesses complying with NSF 61 Annex G barrier
materials for potable-water tank linings. Extend finish into and through tank fittings and
outlets.

1. Lining Material: Cement
2. Coating: Epoxy resin
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2.2

Insulation: Factory-installed fiberglass or polyurethane foam; surrounding entire tank
except connections and other openings; suitable for tank operating temperature; and
complying with ASHRAE/IESNA 90.1.

Jacket: Steel, with manufacturer's standard finish unless otherwise indicated.

SOURCE QUALITY CONTROL

Test and inspect potable-water storage tanks according to the following tests and
inspections and prepare test reports:

1. Pressure Testing for ASME-Code, Potable-Water Storage Tanks: Hydrostatically
test to ensure structural integrity and freedom from leaks. Fill tanks with water,
vent air, pressurize to 1-1/2 times tank pressure rating, disconnect test equipment,
hold pressure for 30 minutes with no drop in pressure, and check for leaks.

2.  Testing for Nonpressure, Potable-Water Storage Tanks: Fill tanks to water
operating level to ensure structural integrity and freedom from leaks. Hold water
level for two hours with no drop in water level.

Repair or replace tanks that fail test with new tanks and repeat until test is satisfactory.

PART 3 - EXECUTION

3.1

INSTALLATION

Install water storage tanks on concrete bases, level and plumb, firmly anchored. Arrange
so devices needing servicing are accessible.

Anchor tank supports and tanks to substrate.

Install thermometers and pressure gages on water storage tanks and piping if indicated.
Thermometers and pressure gages are specified in Section 220519 "Meters and Gages
for Plumbing Piping."

Install the following devices on tanks where indicated:

Pressure relief valves.

Temperature and pressure relief valves.
Vacuum relief valves.

Tank vents on nonpressure tanks.
Connections to accessories.

vk =

After installing tanks with factory finish, inspect finishes and repair damages to finishes.
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3.2 CONNECTIONS

A.  Piping installation requirements are specified in Section 221116 "Domestic Water
Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.

C.  Connect water piping to water storage tanks with unions or flanges and with shutoff
valves. Connect tank drains with shutoff valves and discharge over closest floor drains.

1. General-duty valves are specified in Section 220523.12 "Ball Valves for Plumbing
Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," and
Section 220523.15 "Gate Valves for Plumbing Piping."

a. Valves NPS 2 (DN 50) and Smaller: Gate or ball.
. Valves NPS 2-1/2 (DN 65) and Larger: Gate or butterfly.
C. Drain Valves: NPS 3/4 (DN 20) gate or ball valve. Include outlet with, or nipple
in outlet with, ASME B1.20.7, 3/4-11.5NH thread for garden-hose service,
threaded cap, and chain.

2. Water Piping Connections: Make connections to dissimilar metals with dielectric
fittings. Dielectric fittings are specified in Section 221116 "Domestic Water Piping."
3.3 IDENTIFICATION
A.  Identify system components. Comply with requirements for identification specified in
Section 220553 "Identification for Plumbing Piping and Equipment.”
34 FIELD QUALITY CONTROL
A.  Perform the following final checks before filling:

1. Verify that air precharge in precharged tanks is correct.
2.  Test operation of tank accessories and devices.

3. Verify that vacuum relief valves are correct size.

a. Manually operate vacuum relief valves.
b.  Adjust vacuum settings.

B.  Filling Procedures: Follow manufacturer's written procedures. Fill tanks with water to
operating level.
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35 CLEANING
A.  Clean and disinfect potable-water storage tanks.

B.  Use purging and disinfecting procedure prescribed by authorities having jurisdiction or,
if method is not prescribed, use procedure described in AWWA C652 or as described
below:

1. Purge water storage tanks with potable water.
2. Disinfect tanks by one of the following methods:

a. Fill tanks with water-chlorine solution containing at least 50 ppm (50 mg/L)
of chlorine. Isolate tanks and allow to stand for 24 hours.

3. Flush tanks, after required standing time, with clean, potable water until chlorine is
not present in water coming from tank.

4.  Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedure if biological examination made by authorities having jurisdiction shows
evidence of contamination.

C.  Prepare written reports for purging and disinfecting activities.

END OF SECTION 221223.11
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SECTION 223400 - FUEL-FIRED, DOMESTIC-WATER HEATERS

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. Commercial, atmospheric, gas-fired, storage, domestic-water heaters.
2. Domestic-water heater accessories.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product. Include rated capacities, operating
characteristics, electrical characteristics, and furnished specialties and accessories.
B.  Shop Drawings:
1. Include diagrams for power, signal, and control wiring.
14 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings: Equipment room drawing or BIM model, drawn to scale, on
which the items described in this Section are shown and coordinated with all building
trades.
B.  Product Certificates: For each type of commercial, gas-fired, domestic-water heater.
C.  Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to
authorities having jurisdiction.
D.  Source quality-control reports.
E. Field quality-control reports.
F. Sample Warranty: For special warranty.
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1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in
emergency, operation, and maintenance manuals.

1.6 COORDINATION

A.  Coordinate sizes and locations of concrete bases with actual equipment provided.

1.7 WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace components of fuel-fired,
domestic-water heaters that fail in materials or workmanship within specified warranty

period.
1. Failures include, but are not limited to, the following:
a. Structural failures including storage tank and supports.
Faulty operation of controls.
C. Deterioration of metals, metal finishes, and other materials beyond normal
use.

2. Warranty Periods: From date of Substantial Completion.
a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters:
1) Storage Tank: Three years.
2)  Controls and Other Components: One year(s).

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by an NRTL, and marked for intended location and use.

B. ASHRAE/IES Compliance: Fabricate and label fuel-fired, domestic-water heaters to
comply with ASHRAE/IES 90.1.

C.  ASME Compliance:
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2.2

Where ASME-code construction is indicated, fabricate and label commercial,
domestic-water heater storage tanks to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.

Where ASME-code construction is indicated, fabricate and label commercial,
finned-tube, domestic-water heaters to comply with ASME Boiler and Pressure
Vessel Code: Section V.

NSF Compliance: Fabricate and label equipment components that will be in contact
with potable water to comply with NSF 61 and NSF 372.

COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS

Commercial, Atmospheric, Gas-Fired, Storage, Domestic-Water Heaters:

1. Source Limitations: Obtain domestic-water heaters from single source from single
manufacturer.

2. Standard: ANSI Z21.10.3/CSA 4.3.

3. Storage-Tank Construction: ASME-code steel with 150-psig (1035-kPa) working-
pressure rating.

a.  Tappings: Factory fabricated of materials compatible with tank. Attach
tappings to tank before testing.

1) NPS 2 (DN 50) and Smaller: Threaded ends in accordance with
ASME B1.20.1.

2) NPS 2-1/2 (DN 65) and Larger: Flanged ends in accordance with
ASME B16.5 for steel and stainless-steel flanges and in accordance
with ASME B16.24 for copper and copper-alloy flanges.

b.  Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for
potable-water tank linings, including extending finish into and through tank
fittings and outlets.

C. Lining: Glass complying with NSF 61 and NSF 372 barrier materials for
potable-water tank linings, including extending lining into and through
tank fittings and outlets.

4. Factory-Installed, Storage-Tank Appurtenances:

a.  Anode Rod: Replaceable magnesium.

b.  Dip Tube: Required unless cold-water inlet is near bottom of tank.

C. Drain Valve: Corrosion-resistant metal with hose-end connection.

d.  Insulation: Comply with ASHRAE/IES 90.1. Surround the entire storage tank
except connections and controls.

e.  Jacket: Steel with enameled finish.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 223400-3 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



f. Burner: For use with atmospheric, gas-fired, domestic-water heaters and
natural-gas fuel.

g. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric,
automatic, gas-ignition system.

h.  Temperature Control: Adjustable thermostat.

i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff
devices or systems.

J. Combination Temperature-and-Pressure Relief Valves:
ANSI Z21.22/CSA 4.4. Include one or more relief valves with total relieving
capacity at least as great as heat input and include pressure setting less
than working-pressure rating of domestic-water heater. Select one relief
valve with sensing element that extends into storage tank.

5. Special Requirements: NSF 5 construction.
6.  Draft Hood: Draft diverter, complying with ANSI Z21.12.

2.3 DOMESTIC-WATER HEATER ACCESSORIES
A.  Domestic-Water Expansion Tanks:

1. Source Limitations: Obtain domestic-water heaters from single source from single
manufacturer.

2. Description: Steel, pressure-rated tank constructed with welded joints and
factory-installed, butyl-rubber diaphragm. Include air precharge to minimum
system-operating pressure at tank.

3.  Construction:

a.  Tappings: Factory-fabricated steel, welded to tank before testing and
labeling. Include ASME B1.20.1 pipe thread.

b.  Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for
potable-water tank linings, including extending finish into and through tank
fittings and outlets.

C. Air-Charging Valve: Factory installed.

4.  Capacity and Characteristics:

a. See information on drawings.

B.  Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less

than base of domestic water heater and include drain outlet not less than NPS 3/4

(DN 20) with ASME B1.20.1 pipe threads.

C.  Piping-Type Heat Traps: Field-fabricated piping arrangement in accordance with

ASHRAE/IES 90.1.

D. Heat-Trap Fittings: ASHRAE 90.2.
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E. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in
Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly
Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping."

1. Comply with requirements for balancing valves specified in Section 221119
"Domestic Water Piping Specialties."

F. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1, manually operated. Furnish for installation in
piping.

G.  Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 1/2-psig (3.5-
kPa) pressure rating as required to match gas supply.

H.  Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off
automatic valve.

Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at
least as great as heat input and include pressure setting less than working-pressure
rating of domestic-water heater. Select relief valves with sensing element that extends
into storage tank.

1. Gas-Fired, Domestic-Water Heaters: ANS| Z21.22/CSA 4 .4.

J. Pressure Relief Valves: Include pressure setting less than working-pressure rating of
domestic-water heater.

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4 4.
2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped.

K. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.

2.4 SOURCE QUALITY CONTROL

A.  Factory Tests: Test and inspect assembled domestic-water heaters and storage tanks
specified to be ASME-code construction, in accordance with ASME Boiler and Pressure
Vessel Code.

B.  Hydrostatically test commercial domestic-water heaters and storage tanks to minimum
of one and one-half times pressure rating before shipment.

C.  Domestic-water heaters will be considered defective if they do not pass tests and
inspections.

D.  Prepare test and inspection reports.
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PART 3 - EXECUTION

3.1 DOMESTIC-WATER HEATER INSTALLATION

A. Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water
heaters on concrete base.

1. Maintain manufacturer's recommended clearances.

2. Arrange units so controls and devices that require servicing are accessible.

3. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around the full
perimeter of concrete base.

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

5. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

6. Install anchor bolts to elevations required for proper attachment to supported
equipment.

7. Anchor domestic-water heaters to substrate.

B.  Install domestic-water heaters level and plumb, in accordance with layout drawings,

original design, and referenced standards. Maintain manufacturer's recommended
clearances. Arrange units so controls and devices needing service are accessible.

1.

Install shutoff valves on domestic-water-supply piping to domestic-water heaters
and on domestic-hot-water outlet piping. Comply with requirements for shutoff
valves specified in Section 220523.12 "Ball Valves for Plumbing Piping,"

Section 220523.13 "Butterfly Valves for Plumbing Piping," and Section 220523.15
"Gate Valves for Plumbing Piping."

C. Install gas-fired, domestic-water heaters in accordance with NFPA 54.

1.

Install gas shutoff valves on gas supply piping to gas-fired, domestic-water
heaters without shutoff valves.

Install gas pressure regulators on gas supplies to gas-fired, domestic-water
heaters without gas pressure regulators if gas pressure regulators are required to
reduce gas pressure at burner.

Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters
if required for operation of safety control.

Comply with requirements for gas shutoff valves, gas pressure regulators, and
automatic gas valves specified in Section 231123 "Facility Natural-Gas Piping."

D. Install combination temperature-and-pressure relief valves in top portion of storage
tanks. Use relief valves with sensing elements that extend into tanks. Extend domestic-
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water-heater relief-valve outlet, with drain piping same as domestic water piping in
continuous downward pitch, and discharge by positive air gap onto closest floor drain.

E. Install water-heater drain piping as indirect waste to spill by positive air gap into open
drains or over floor drains. Install hose-end drain valves at low points in water piping
for domestic-water heaters that do not have tank drains.

F. Install thermometer on outlet piping of domestic-water heaters. Comply with
requirements for thermometers specified in Section 220519 "Meters and Gages for
Plumbing Piping."

G.  Assemble and install inlet and outlet piping manifold kits for multiple domestic-water
heaters. Fabricate, modify, or arrange manifolds for balanced water flow through each
domestic-water heater. Include shutoff valve and thermometer in each domestic-water
heater inlet and outlet, and throttling valve in each domestic-water heater outlet.
Comply with requirements for valves specified in Section 220523.12 "Ball Valves for
Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," and
Section 220523.15 "Gate Valves for Plumbing Piping," and comply with requirements
for thermometers specified in Section 220519 "Meters and Gages for Plumbing Piping."

H. Install piping-type heat traps on inlet and outlet piping of domestic-water heater
storage tanks without integral or fitting-type heat traps.

l. Fill domestic-water heaters with water.
J. Charge domestic-water expansion tanks with air to required system pressure.

K. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined.
The wetted surface of the dielectric fitting contacted by potable water shall contain less
than 0.25 percent of lead by weight.

3.2 PIPING CONNECTIONS

A.  Comply with requirements for domestic-water piping specified in Section 221116
"Domestic Water Piping."

B.  Comply with requirements for gas piping specified in Section 231123 "Facility Natural-
Gas Piping."

C.  Drawings indicate general arrangement of piping, fittings, and specialties.

D.  Where installing piping adjacent to fuel-fired, domestic-water heaters allow space for
service and maintenance of water heaters. Arrange piping for easy removal of
domestic-water heaters.
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3.3

34

3.5

IDENTIFICATION

Identify system components. Comply with requirements for identification specified in
Section 220553 "Identification for Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

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.

Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to
confirm proper operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Domestic-water heaters will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain domestic-water heaters. Training shall be a
minimum of one hour(s).

END OF SECTION 223400
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

13

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.

Hwn =

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS
A.  Comply with NEMA MG 1 unless otherwise indicated.
2.2 MOTOR CHARACTERISTICS
A.  Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet
(1000 m) above sea level.
B.  Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with
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2.3

2.4

indicated operating sequence, and without exceeding nameplate ratings or considering
service factor.

POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Premium efficient, as defined in NEMA MG 1.

Service Factor: 1.15.

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.

Multispeed Motors: Separate winding for each speed.
Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating.
Insulation: Class F

Code Letter Designation:
1. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS

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.

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.
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2.5

2. Premium-Efficient Motors: Class B temperature rise; Class F insulation.
Inverter-Duty Motors: Class F temperature rise; Class H insulation.

w

4.  Thermal Protection: Comply with NEMA MG 1 requirements for thermally

protected motors.

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

SINGLE-PHASE MOTORS

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.

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.

Motors 1/20 HP and Smaller: Shaded-pole type.

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 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

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.
Sleeve-seal fittings.
Grout.

Silicone sealants.

Hwn =

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 SLEEVES
A.  Cast-lron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-
iron pressure pipe, with plain ends and integral waterstop collar.
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2.2

2.3

2.4

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.

In "Pressure Plates" Subparagraph below, retain first or second option for standard
applications. Retain third or fourth option when hydrocarbons are present in soil.
Coordinate with application SLEEVE-SEAL FITTINGS

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.

GROUT

Description: Nonshrink, recommended for interior and exterior sealing openings in
nonfire-rated walls or floors.

Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

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.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION
A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and
walls.
1. Sleeves are not required for core-drilled holes.
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3.2 SLEEVE-SEAL-FITTING INSTALLATION
A.  Install sleeve-seal fittings as new walls and slabs are constructed.

B.  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.

C.  Secure nailing flanges to concrete forms.

D.  Using grout or silicone sealant, seal space around outside of sleeve-seal fittings.

3.3 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:

1. 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.
34 SLEEVE AND SLEEVE-SEAL SCHEDULE
A.  Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls Above Grade:
a. Piping Smaller Than NPS 6 Cast-iron sleeves or Steel pipe sleeves with

Sleeve-seal fittings

END OF SECTION 230517

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 230517-3 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



THIS PAGE INTENTIONALLY LEFT BLANK

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 230517-4 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



SECTION 230523.15 - GATE VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Bronze gate valves.
2. Iron gate valves.
DEFINITIONS

CWP: Cold working pressure.
NRS: Nonrising stem.

OS&Y: Outside screw and yoke.
RS: Rising stem.

SWP: Steam 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, press connections, and weld ends.
3. Set gate valves closed to prevent rattling.

Use the following precautions during storage:

1. Maintain valve end protection.
2. Storevalves 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

2.3

A.

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.

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 B16.18 for cast copper solder joint.

ASME B16.22 for wrought copper solder joint.

ASME B16.34 for flanged, threaded, and welding ends.

ASME B16.51 for press joint.

ASME B31.1 for power piping valves.

0. ASME B31.9 for building services piping valves.

S0ENOU A WN

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 (50-mm) stem extensions.

Valve Bypass and Drain Connections: MSS SP-45.

BRONZE GATE VALVES

Bronze Gate Valves, NRS, Class 125:
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1. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig (1380 kPa).

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.

STQ o a0 T

B. Bronze Gate Valves, RS, Class 125:
1. Description:

Standard: MSS SP-80, Type 2.

CWP Rating: 200 psig (1380 kPa).

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.

SQ o a0 T

2.4 IRON GATE VALVES

A. Iron Gate Valves, NRS, Class 125:

1. Description:
a. Standard: MSS SP-70, Type I.
b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 200 psig (1380 kPa).
C. Body Material: ASTM A126, gray iron with bolted bonnet.
d.  Ends: Flanged.
e.  Trim: Bronze.
f. Disc: Solid wedge.
g.  Packing and Gasket: Asbestos free.

B. Iron Gate Valves, OS&Y, Class 125:

1. Description:
a. Standard: MSS SP-70, Type I.
b.  NPS2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 200 psig (1380 kPa).
C. Body Material: ASTM A126, gray iron with bolted bonnet.
d.  Ends: Flanged.
e. Trim: Bronze.
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f. Disc: Solid wedge.
g. Packing and Gasket: Asbestos free.

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.

D. 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.

E. 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.

F. Do not attempt to repair defective valves; replace with new valves.

3.2 INSTALLATION OF VALVES

A.  Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Provide support of piping adjacent to valves such that no force is imposed upon valves.

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.
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3.3

34

3.5

Verify that joints of each valve have been properly installed and sealed to ensure that
there is no leakage or damage.

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 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: Gate valves.

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.

Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50) 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 (DN 65 to DN 100): Flanged ends, except

where threaded valve-end option is indicated in valve schedules.

For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.

4. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends, except
where threaded valve-end option is indicated in valve schedules.

w

HEATING-WATER VALVE SCHEDULE
Pipe NPS 2 (DN 50) and Smaller: Bronze valves, NRS Class 125 with soldered ends.

Pipe NPS 2-1/2 (DN 65) and Larger: Iron gate valves, OS&Y, Class 125

END OF SECTION 230523.15
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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:
1. Metal pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Fastener systems.
4, Pipe stands.
B.  Related Requirements:
1. Section 230516 "Expansion Fittings and Loops for HVAC Piping" for pipe guides
and anchors.
Section 230548.13 "Vibration Controls for HVAC" for vibration isolation devices.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
14 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 PERFORMANCE REQUIREMENTS
A.  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.
2.2 METAL PIPE HANGERS AND SUPPORTS
A.  Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized, hot dip galvanized, or electro-
galvanized.
3. Nonmetallic Coatings: Plastic coated, or epoxy powder coated.
4, 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
B.  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 .
2.3 THERMAL-HANGER SHIELD INSERTS
A.  Insulation-Insert Material for Hot Piping: ASTM C552, Type Il cellular glass with 100-psi
(688-kPa
B. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
C. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating
below ambient air temperature.
2.4 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.
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 230529-2 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



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 steel.
2. Outdoor Applications: Stainless steel.

2.5 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-steel, continuous-thread 1/2-inch (12-mm)
rods.

4, Horizontal Member: Adjustable horizontal, galvanized-steel pipe support
channels.

5 Pipe Supports: Roller.

6 Hardware: Galvanized steel.

7.  Accessories: Protection pads.

8 Height: 12 inches (300 mm)

D.  High-Profile, Single Base, Single-Pipe Stand:

1. Description: Single base, vertical and horizontal members, and pipe support, for
roof installation without membrane penetration.
2. Base: Single vulcanized rubber or molded polypropylene.

3. Vertical Members: Two, galvanized-steel, continuous-thread 1/2-inch (12-mm)
rods.

4, Horizontal Member: One, adjustable height, galvanized-steel pipe support slotted
channel or plate.

5. Pipe Supports: Roller

6. Hardware: Galvanized steel.
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7. Accessories: Protection pads, 1/2-inch (12-mm) continuous-thread galvanized-
steel rod
8. Height: 36 inches (900 mm)

E. 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.

2.6 EQUIPMENT SUPPORTS
A.  Description: Welded, shop- or field-fabricated equipment support made from structural
carbon-steel shapes.
2.7 MATERIALS
A. Aluminum: ASTM B221 (ASTM B221M).
B.  Carbon Steel: ASTM A1011/A1011M.

C.  Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.

D. 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.

E. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement,
nonshrink and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1 APPLICATION

A.  Comply with requirements in Section 078413 "Penetration Firestopping" for
firestopping materials and installation for penetrations through fire-rated walls,
ceilings, and assemblies.

B.  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 (90 kg
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3.2

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.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete
slabs less than 4 inches (100 mm) 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.

Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount
on smooth surface.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods,
nuts, washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal 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.

Install lateral bracing with pipe hangers and supports to prevent swaying.

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 (DN 65) 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.

Load Distribution: Install hangers and supports so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

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.
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L. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.

b. Do not exceed pipe stress limits allowed by ASME B31.9 for building
services piping.

2. 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 (DN 100) and larger if pipe is installed on
rollers.

3. 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 (DN 100) and larger if pipe is installed on
rollers.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048
inch (1.22 mm) thick.
b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
5. Thermal-Hanger Shields: Install with insulation same thickness as piping
insulation.

33 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 (40

mm).
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34

3.5

PAINTING

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
(0.05 mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A780/A780M.
HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems
and equipment.

Comply with MSS SP-58 for pipe-hanger selections and applications that are not
specified in piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment
that will not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments
are in direct contact with copper tubing.

Use carbon-steel pipe hangers and supports and attachments for general service
applications.

Use copper-plated pipe hangers and copper attachments for copper piping and
tubing.

Use padded hangers for piping that is subject to scratching.
Use thermal-hanger shield inserts for insulated piping and tubing.

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 non insulated or
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F (566
deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100
mm) of insulation.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to
4 inches (100 mm) of insulation.

Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 (DN 15 to DN 600) if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to
DN 100), to allow off-center closure for hanger installation before pipe erection.
Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to DN 200).

Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For
suspension of noninsulated, stationary pipes NPS3/8 to NPS8 (DN 10 to
DN 200).

Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to DN 80).

U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to
DN 750).

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36
(DN 100 to DN 900), with steel-pipe base stanchion support and cast-iron floor
flange or carbon-steel plate.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36
(DN 100 to DN 900), with steel-pipe base stanchion support and cast-iron floor
flange or carbon-steel plate, and with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for
pipes NPS 2-1/2 to NPS 36 (DN 65 to DN 900) if vertical adjustment is required,
with steel-pipe base stanchion support and cast-iron floor flange.

Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30 (DN 25
to DN 750), from two rods if longitudinal movement caused by expansion and
contraction might occur.

Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24 (DN 65 to DN 600), from single rod if horizontal movement caused by
expansion and contraction might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 (DN 50
to DN 1050) if longitudinal movement caused by expansion and contraction
might occur but vertical adjustment is unnecessary.
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20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24
(DN 50 to DN 600) 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 (DN 50 to DN 750) if vertical and lateral adjustment during installation
might be required in addition to expansion and contraction.

J. 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 (DN 24 to DN 600).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers
NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for
heavy loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping

installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4. Malleable-lron 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 (49 to 232 deg C)
piping installations.

w

L. 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.

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.
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10.

11.

12.

13.
14.

15.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel
I-beams for heavy loads.

Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.

Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

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 |b (340 kg).
b. Medium (MSS Type 32): 1500 Ib (680 kg).
C. Heavy (MSS Type 33): 3000 Ib (1360 kg).

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is
required.

Horizontal Travelers (MSS Type 58): For supporting piping systems subject to
linear horizontal movement where headroom is limited.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

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.

N.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping
movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches (32 mm).

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger
with springs.

4.  Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. 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.

6.  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.
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7. 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 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.

O. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are
not specified in piping system Sections.

P.  Comply with MFMA-103 for metal framing system selections and applications that are
not specified in piping system Sections.

Q. 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

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.
2.
3.

Elastomeric isolation pads.
Post-installed concrete anchors.
Concrete inserts.

B.  Related Requirements:

1.

Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment" for
devices for plumbing equipment and systems.

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.

1. Include rated load, rated deflection, and overload capacity for each vibration
isolation device.
2. Include load rating for each wind-force-restraint fitting and assembly.
3. lllustrate and indicate style, material, strength, fastening provision, and finish for
each type and size of vibration isolation device component.
4. Annotate to indicate application of each product submitted and compliance with
requirements.
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1.5

1.6

5. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined
loads.

Shop Drawings:

1. Detail fabrication and assembly of equipment bases.

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.

Field quality-control reports.

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 ELASTOMERIC ISOLATION PADS
A.  Elastomeric Isolation Pads:
1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform
loading over pad area.
2. Size: Factory or field cut to match requirements of supported equipment.
3. Minimum deflection as indicated on Drawings.
4. Pad Material: Oil- and water-resistant rubber.
5. Infused nonwoven cotton or synthetic fibers.
6. Load-bearing metal plates adhered to pads.
7. Sandwich-Core Material: Resilient
a. Infused nonwoven cotton or synthetic fibers.
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2.2

2.3

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.

Expansion-type anchor bolts are not permitted for equipment in excess of 10 hp (7.46
kW) that is not vibration isolated.

1. Undercut expansion anchors are permitted.

CONCRETE INSERTS

Provide preset concrete inserts that are prequalified in accordance with ICC-ES AC466
testing.

Comply with ANSI/MSS SP-58.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine areas and equipment to receive vibration isolation devices for compliance with
requirements for installation tolerances and other conditions affecting performance of
the Work.
B.  Examine roughing-in of reinforcement and cast-in-place anchors to verify actual
locations before installation.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

34

A.

INSTALLATION OF VIBRATION CONTROL DEVICES

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.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to
provide resilient media between anchor bolt and mounting hole in concrete base.

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.

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.

ACCOMMODATION OF DIFFERENTIAL MOTION

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/SEI 7.
Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116
"Hydronic Piping Specialties" for piping flexible connections.

ADJUSTING

Adjust isolators after system is at operating weight.
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3.5

Adjust limit stops on restrained-spring isolators to mount equipment at normal
operating height. After equipment installation is complete, adjust limit stops so they
are out of contact during normal operation.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

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.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency
acceptable to authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage

device to restrained component (unless post connection testing has been
approved), and with at least seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide
temporary load-spreading members.

4.  Test at least four of each type and size of installed anchors and fasteners selected

by Architect.
5.  Test to 90 percent of rated proof load of device.
6. Measure isolator deflection.

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.

© No vk W=

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: anodized aluminum, 0.032-inch (0.8-mm) minimum
thickness, with predrilled or stamped holes for attachment hardware.
2. Letter and Background Color: As indicated for specific application under Part 3.
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2.2

3. Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch (64 by 19 mm).

4. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72
inches (1830 mm), and proportionately larger 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 (1.6 mm) 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 (71
deg Q).

4, Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch (64 by 19 mm).

5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is

less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72
inches (1830 mm), 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 (1.6 mm) 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 (71 deg Q).

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).
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E. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72 inches
(1830 mm), 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-taping screws.
G.  Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
H.  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.
Label Content: Include caution and warning information plus emergency notification
instructions.
2.3 WARNING TAPE
A.  Material: Vinyl.
B. Minimum Thickness: 0.005 inch (0.12 mm).
C.  Letter, Pattern, and Background Color: As indicated for specific application under Part 3.
D.  Waterproof Adhesive Backing: Suitable for indoor or outdoor use.
E. Maximum Temperature: 160 deg F (70 deg Q).
F. Minimum Width: 2 inches (50 mm).
24 PIPE LABELS
A.  General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with
lettering indicating service and showing flow direction in accordance with ASME A13.1.
B. Letter and Background Color: As indicated for specific application under Part 3.
C.  Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover
circumference of pipe and to attach to pipe without fasteners or adhesive.
D.  Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.
E. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings. Also include:
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2.5

2.6

1. Pipe size.

2. Flow-Direction Arrows: Include flow-direction arrows on main distribution piping.
Arrows may be either integral with label or applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

DUCT LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch (1.6 mm) 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 (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72 inches
(1830 mm), 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-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings. Also include the following:

1. 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.

STENCILS

Stencils for Piping:

1. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

2. Stencil Material: Aluminum, brass, or fiberboard.

3.  Stencil Paint: Exterior, gloss, alkyd 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. Paint may be in pressurized spray-can

form.
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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 (32 mm) for viewing
distances of up to 15 ft. (4-1/2 m) and proportionately larger lettering for greater
viewing distances.

2. Stencil Material: Fiberboard or metal.

3. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can
form.

4.  Identification Paint: Exterior, alkyd enamel, Paint may be in pressurized spray-can
form.

5. Letter and Background Color: Color as indicated for specific application under
Part 3.

C.  Stencils for Access Panels and Door Labels, Equipment Labels, and Similar Operational
Instructions:
1. Lettering Size: Minimum letter height of 1/2 inch (13 mm) for viewing distances
of up to 72 inches (1830 mm) and proportionately larger lettering for greater
viewing distances.

2. Stencil Material: Fiberboard or metal.

3. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can
form.

4. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can
form.

5. Letter and Background Color: As indicated for specific application under Part 3.

2.7 VALVE TAGS

A.  Description: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system
abbreviation and 1/2-inch (13-mm) numbers.

1. Tag Material: anodized aluminum, 0.031-inch (0.79-mm) minimum thickness, with
predrilled or stamped holes for attachment hardware.
2. Fasteners: Brass wire, link chain or beaded chain or S-hook.

B. Letter and Background Color: As indicated for specific application under Part 3.

C.  Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) 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.
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 230533-5 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



2.8

WARNING TAGS

Description: Preprinted accident-prevention tags of plasticized card stock with matte
finish suitable for writing.

1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum.

2. Fasteners: Reinforced grommet and wire or string.

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.

PART 3 - EXECUTION

3.1 PREPARATION
A.  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.
3.2 INSTALLATION, GENERAL REQUIREMENTS
A.  Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.
B.  Coordinate installation of identifying devices with locations of access panels and doors.
C. Install identifying devices before installing acoustical ceilings and similar concealment.
D. Locate identifying devices so that they are readily visible from the point of normal
approach.
33 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS
A.  Permanently fasten labels on each item of mechanical equipment.
B.  Sign and Label Colors:
1. White letters on an ANSI Z535.1 safety-blue background.
C.  Locate equipment labels where accessible and visible.
D.  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
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34

3.5

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. (2 m) 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.

Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may be
provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe
labels, complying with ASME A13.1, 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. (1 m) 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. (1 m) of equipment items and other points of origination and
termination.

4. Spaced at maximum intervals of 25 ft. (8 m) along each run. Reduce intervals to
10 ft. (3.0 m) 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 (52 deg C) 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:
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1. Heating Water Piping: White letters on an ANSI Z535.1 safety-green background.
2. Potable and Other Water: White letters on an ANSI Z535.1 safety-green
background.

3.6 INSTALLATION OF DUCT LABELS

A. Install plastic-laminated self-adhesive duct labels showing service and flow direction
with permanent adhesive on air ducts.

1. Provide labels in the following color codes:
a. For exhaust-, outside-, relief-, return-, and mixed-air ducts: White letters on
blue background.

B.  Locate label near each point where ducts enter into and exit from concealed spaces
and at maximum intervals of 20 ft. (6 m) where exposed or are concealed by removable
ceiling system.

C.  Stenciled Access Panels and Door Labels, Equipment Labels, and Similar Operational
Instructions:

1. Black letters on White background.

3.7 INSTALLATION OF VALVE TAGS

A. 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.

B.  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:
a. Hot Water: 1-1/2 inches (38 mm) square
b. Gas: 1-1/2 inches (38 mm) square

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.

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 Hydronic Piping Systems:

a.  Constant-flow hydronic systems.
b.  Variable-flow hydronic systems.
C. Primary-secondary hydronic systems.

Testing, adjusting, and balancing of equipment.

Testing, adjusting, and balancing of existing HVAC systems and equipment.
Vibration tests.

Pipe leakage tests verification.

HVAC-control system verification.

oUW

13 DEFINITIONS
A.  AABC: Associated Air Balance Council.
B. NEBB: National Environmental Balancing Bureau.
C.  TAB: Testing, adjusting, and balancing.
D.  TABB: Testing, Adjusting, and Balancing Bureau.
E. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
F. TDH: Total dynamic head.

G. UFAD: Underfloor air distribution.
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14 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 30 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:
1. Instrument type and make.
2. Serial number.
3. Application.
4, Dates of use.
5. Dates of calibration.
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1.6 QUALITY ASSURANCE
A.  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.

B.  TAB Specialists Qualifications, Certified by NEBB or TABB:

1. 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.

C.  Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation."

D.  ASHRAE/IES 90.1 Compliance: Applicable requirements in  ASHRAE/IES 90.1,
Section 6.7.2.3 - "System Balancing."

E. Code and AHJ Compliance: TAB is required to comply with governing codes and
requirements of authorities having jurisdiction.
1.7 FIELD CONDITIONS

A.  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.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A.  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.

B.  Examine installed systems for balancing devices, such as test ports, gauge cocks,
thermometer 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.
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3.2

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 equipment performance data, including 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 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 system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interlocks and controls on HVAC equipment.

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.

PREPARATION

Prepare a TAB plan that includes the following:
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Equipment and systems to be tested.

Strategies and step-by-step procedures for balancing the systems.
Instrumentation to be used.

Sample forms with specific identification for all equipment.
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B.  Perform system-readiness checks of HVAC systems and equipment to verify system
readiness for TAB work. Include, at a minimum, the following:

1. Hydronics:

a.  Verify leakage and pressure tests on water distribution systems have been
satisfactorily completed.

b.  Piping is complete with terminals installed.

c.  Water treatment is complete.

d.  Systems are flushed, filled, and air purged.

e. Strainers are pulled and cleaned.

f. Control valves are functioning in accordance with the sequence of
operation.
Shutoff and balance valves have been verified to be 100 percent open.

h.  Pumps are started and proper rotation is verified.

i. Pump gauge connections are installed directly at pump inlet and outlet
flanges or in discharge and suction pipe prior to valves or strainers.

J Variable-frequency controllers' startup is complete and safeties are verified.

k. Suitable access to balancing devices and equipment is provided.

33 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" or
ASHRAE 111 or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems" and in this Section.

B.  Cut insulation, pipes, and equipment casings for installation of test probes to the
minimum extent necessary for TAB procedures.

1. Where holes for probes are required in piping or hydronic equipment, install
pressure and temperature test plugs to seal systems.
2. Install and join new insulation that matches removed materials. Restore

insulation, coverings, vapor barrier, and finish in accordance with 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.
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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.  Boilers.
4.  Domestic Water Heaters
5. Deaerators.
35 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
A.  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.
B.  Prepare schematic diagrams of systems' Record drawings piping layouts.
C. In addition to requirements in "Preparation" Article, prepare hydronic systems for
testing and balancing as follows:
1. Check expansion tank for proper setting.
2. Check highest vent for adequate pressure.
3. Check flow-control valves for proper position.
4. Locate start-stop and disconnect switches, electrical interlocks, and motor
controllers.
. Verify that motor controllers are equipped with properly sized thermal protection.
6.  Check that air has been purged from the system.
D.  Measure and record upstream and downstream pressure of each piece of equipment.
E. Measure and record upstream and downstream pressure of pressure-reducing valves.
F. 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.
3.6 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
A.  Adjust pumps to deliver total design flow.
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Measure total water flow.

o

Position valves for full flow through coils.

Measure flow by main flow meter, if installed.

If main flow meter is not installed, determine flow by pump TDH or known
equipment pressure drop.

Measure pump TDH as follows:

a.

Measure discharge pressure directly at the pump outlet flange or in
discharge pipe prior to any valves.

Measure inlet pressure directly at the pump inlet flange or in suction pipe
prior to any valves or strainers.

Convert pressure to head and correct for differences in gauge heights.
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.

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.

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.
2.
3.

Measure flow in main and branch pipes.
Adjust main and branch balance valves for design flow.
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.
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5.

Measure flow at terminals.

Adjust each terminal to design flow.

Re-measure each terminal after it is adjusted.

Position control valves to bypass the coil, and adjust the bypass valve to maintain
design flow.

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.
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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.

3.7 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:
1. 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 the 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.
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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 valves open, read pump TDH. Adjust pump discharge valve or
speed until design water flow is achieved. If excessive throttling is
required to achieve desired flow, recommend pump impellers be
trimmed to reduce excess throttling.

C. Monitor motor performance during procedures, and do not operate motor
in an overloaded condition.

2. Adjust flow-measuring devices installed in mains and branches to design water

flows.

a. Measure flow in main and branch pipes.

b.  Adjust main and branch balance valves for design flow.

C. Re-measure each main and branch after all have been adjusted.

3. Adjust flow-measuring devices installed at terminals for each space to design

water flows.
a. Measure flow at terminals.
b.  Adjust each terminal to design flow.
C. Re-measure each terminal after it is adjusted.
d.  Position control valves to bypass the coil and adjust the bypass valve to
maintain design flow.
e. Perform temperature tests after flows have been balanced.
4, For systems with pressure-independent valves at terminals:
a. Measure differential pressure and verify that it is within manufacturer's

specified range.
b.  Perform temperature tests after flows have been verified.

5. For systems without pressure-independent valves or flow-measuring devices at
terminals:

a. Measure and balance coils by either coil pressure drop or temperature
method.

b.  If balanced by coil pressure drop, perform temperature tests after flows
have been verified.

6.  Prior to verifying final system conditions, determine the system pressure-
differential set point(s).

7. If the pump discharge valve was used to set total system flow with variable-

frequency controller at 60 Hz, at completion, open discharge valve 100 percent,
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and allow variable-frequency controller to control system differential-pressure set
point. Record pump data under both conditions.

8. Mark final settings and verify that all memory stops have been set.

9.  Verify final system conditions as follows:

o

Re-measure and confirm that total flow is within design.

b.  Re-measure final pumps' operating data, TDH, volts, amps, speed, and
static profile.

C. Mark final settings.

D.  For systems with flow diversity:

1. Determine diversity factor.

2. Simulate system diversity by closing required number of control valves, as
approved by Architect.

3. 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 the 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 valves open, read pump TDH. Adjust pump discharge valve or
speed until design water flow is achieved. If excessive throttling is
required to achieve desired flow, recommend pump impellers be
trimmed to reduce excess throttling.

C. Monitor motor performance during procedures, and do not operate motor
in an overloaded condition.

4.  Adjust flow-measuring devices installed in mains and branches to design water

flows.
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a. Measure flow in main and branch pipes.
b.  Adjust main and branch balance valves for design flow.
C. Re-measure each main and branch after all have been adjusted.

5. Adjust flow-measuring devices installed at terminals for each space to design

water flows.
a. Measure flow at terminals.
b.  Adjust each terminal to design flow.
C. Re-measure each terminal after it is adjusted.
d.  Position control valves to bypass the coil and adjust the bypass valve to
maintain design flow.
e.  Perform temperature tests after flows have been balanced.
6. For systems with pressure-independent valves at terminals:
a. Measure differential pressure and verify that it is within manufacturer's

specified range.
b.  Perform temperature tests after flows have been verified.

7. For systems without pressure-independent valves or flow-measuring devices at
terminals:

a. Measure and balance coils by either coil pressure drop or temperature
method.

b.  If balanced by coil pressure drop, perform temperature tests after flows
have been verified.

8.  Open control valves that were shut. Close a sufficient number of control valves
that were previously open to maintain diversity, and balance terminals that were
just opened.

9.  Prior to verifying final system conditions, determine system pressure-differential
set point(s).

10. If the pump discharge valve was used to set total system flow with variable-
frequency controller at 60 Hz, at completion, open discharge valve 100 percent,
and allow variable-frequency controller to control system differential-pressure set
point. Record pump data under both conditions.

11.  Mark final settings and verify that memory stops have been set.

12.  Verify final system conditions as follows:

o

Re-measure and confirm that total water flow is within design.

b.  Re-measure final pumps' operating data, TDH, volts, amps, speed, and
static profile.

C. Mark final settings.
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3.8

PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS

Balance the primary circuit flow first.

Balance the secondary circuits after the primary circuits are complete.

Adjust pumps to deliver total design flow.

1.

Measure total water flow.

Position valves for full flow through coils.

Measure flow by main flow meter, if installed.

If the main flow meter is not installed, determine flow by pump TDH or
known equipment pressure drop.

Measure pump TDH as follows:

Measure discharge pressure directly at the pump outlet flange or in
discharge pipe prior to any valves.

Measure inlet pressure directly at the pump inlet flange or in suction pipe
prior to any valves or strainers.

Convert pressure to head and correct for differences in gauge heights.
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.

With valves open, read pump TDH. Adjust pump discharge valve or speed
until design water flow is achieved. If excessive throttling is required to
achieve desired flow, recommend pump impellers be trimmed to reduce
excess throttling.

Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

Adjust flow-measuring devices installed in mains and branches to design water flows.

1.
2.
3.

Measure flow in main and branch pipes.
Adjust main and branch balance valves for design flow.
Re-measure each main and branch after all have been adjusted.

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.
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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.
F. 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.

G.  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.

H.  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, speed, and static
profile.

3. Mark final settings.

Verify that memory stops have been set.

3.9 PROCEDURES FOR MOTORS

A.  Motors 1/2 HP and Larger: Test at final balanced conditions and record the following
data:

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Phase and hertz.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter size and thermal-protection-element rating.
Service factor and frame size.
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B.  Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to
prove proper operation.
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3.10 PROCEDURES FOR BOILERS
A.  Hydronic Boilers:

Measure and record entering- and leaving-water temperatures.

Measure and record water flow.

Measure and record pressure drop.

Measure and Record relief valve(s) pressure setting.

Capacity: Calculate in Btu/h (kW) of heating output.

Fuel Consumption: If boiler fuel supply is equipped with flow meter, measure, and
record consumption.

Efficiency: Calculate operating efficiency for comparison to submitted equipment.
Fan, motor, and motor controller operating data.
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3.1 VIBRATION TESTS

A.  After systems are balanced and Substantially Completion, measure and record vibration
levels on equipment having motor horsepower equal to or greater than 10.

B. Instrumentation:

1. Use portable, battery-operated, and microprocessor-controlled vibration meter
with or without a built-in printer.

2. The meter shall automatically identify engineering units, filter bandwidth,
amplitude, and frequency scale values.

3. The meter shall be able to measure machine vibration displacement in mils of
deflection, velocity in inches per second, and acceleration in inches per second
squared.

4.  Verify calibration date is current for vibration meter before taking readings.

C. Test Procedures:

1. To ensure accurate readings, verify that accelerometer has a clean, flat surface
and is mounted properly.

2. With the unit running, set up vibration meter in a safe, secure location. Connect
the transducer to meter with proper cables. Hold magnetic tip of transducer on
top of the bearing, and measure unit in mils of deflection. Record measurement,
then move transducer to the side of the bearing and record in mils of deflection.
Record an axial reading in mils of deflection by holding nonmagnetic, pointed
transducer tip on end of shaft.

3. Change vibration meter to velocity (inches per second) measurements. Repeat
and record the above measurements.

4, Record CPM or rpm.
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5. Read each bearing on motor, fan, and pump as required. Track and record
vibration levels from rotating component through casing to base.
D. Reporting:
1. Report shall record location and the system tested.
2. Include horizontal-vertical-axial measurements for tests.
3. Verify that vibration limits follow Specifications, or, if not specified, follow the
General Machinery Vibration Severity Chart or Vibration Acceleration General
Severity Chart from AABC's "National Standards for Total System Balance."
Acceptable levels of vibration are normally "smooth" to "good."
4. Include in General Machinery Vibration Severity Chart, with conditions plotted.
3.12 PIPE LEAKAGE TESTS
A.  Witness the pipe pressure testing performed by Installer.
B.  Verify that proper test methods are used and that leakage rates are within specified
limits.
C.  Report deficiencies observed.
3.13 HVAC CONTROLS VERIFICATION
A.  In conjunction with system balancing, perform the following:
1. Verify HVAC control system is operating within the design limitations.
2. Confirm that the sequences of operation are in compliance with Contract
Documents.
3. Verify that controllers are calibrated and function as intended.
4.  Verify that controller set points are as indicated.
5. Verify the operation of lockout or interlock systems.
6.  Verify the operation of valve and damper actuators.
7. Verify that controlled devices are properly installed and connected to correct
controller.
8.  Verify that controlled devices travel freely and are in position indicated by
controller: open, closed, or modulating.
9.  Verify location and installation of sensors to ensure that they sense only intended
temperature, humidity, or pressure.
B.  Reporting: Include a summary of verifications performed, remaining deficiencies, and
variations from indicated conditions.
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3.14 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS

A.  Perform a preconstruction inspection of existing equipment that is to remain and be

reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan
and equipment with fan(s).

2. Measure and record flows, temperatures, and pressures of each piece of

equipment in each hydronic system. Compare the values to design or nameplate
information, where information is available.

3. Measure motor voltage and amperage. Compare the values to motor nameplate
information.

4.  Check the refrigerant charge.

5.  Check the condition of filters.

6.  Check the condition of coils.

7. Check the operation of the drain pan and condensate-drain trap.

8.  Check bearings and other lubricated parts for proper lubrication.

9. Report on the operating condition of the equipment and the results of the

measurements taken. Report deficiencies.

B.  TAB After Construction: Before performing testing and balancing of renovated existing
systems, inspect existing equipment that is to remain and be reused to verify that
existing equipment has been cleaned and refurbished in accordance with renovation
scope indicated by Contract Documents. Verify the following:

New filters are installed.

Coils are clean and fins combed.

Drain pans are clean.

Fans are clean.

Bearings and other parts are properly lubricated.

Deficiencies noted in the preconstruction report are corrected.
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C.  Perform testing and balancing of existing systems to the extent that existing systems
are affected by the renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan
airflows and determine the new fan speed and the face velocity of filters and
coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil
face velocities and fan speeds that are within the acceptable limits defined by
equipment manufacturer.

3. If calculations increase or decrease the airflow rates and water flow rates by more
than 5 percent, make equipment adjustments to achieve the calculated rates. If
increase or decrease is 5 percent or less, equipment adjustments are not

required.
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4. Balance each air outlet.

3.15 TOLERANCES

A.  Set HVAC system's airflow rates and water flow rates within the following tolerances:
1. Heating-Water Flow Rate: Plus 10 percent or minus 5 percent]. If design value is
less than 10 gpm (0.63 L/s), within 10 percent.

B.  Maintaining pressure relationships as designed shall have priority over the tolerances
specified above.

3.16 PROGRESS REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for
system-balancing devices. Recommend changes and additions to system-balancing
devices, to facilitate proper performance measuring and balancing. Recommend
changes and additions to HVAC systems and general construction to allow access for
performance-measuring and -balancing devices.

B.  Status Reports: Prepare weekly progress reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and
problems found in systems being tested and balanced. Prepare a separate report for
each system and each building floor for systems serving multiple floors.

3.17 FINAL REPORT

A.  General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed
by the certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

B. Final Report Contents: In addition to certified field-report data, include the following:

1. Pump curves.

2. .

3. Manufacturers' test data.

4. Field test reports prepared by system and equipment installers.

5.  Other information related to equipment performance; do not include Shop

Drawings and Product Data.
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C.  General Report Data: In addition to form titles and entries, include the following data:

SOV NOU A WD =

11.

12.
13.
14.

15.

Title page.

Name and address of the TAB specialist.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents, including the following:

Qo

Indicated versus final performance.

b.  Notable characteristics of systems.

Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.
Notes to explain why certain final data in the body of reports vary from indicated
values.

Test conditions for pump performance forms, including the following:

a.  Variable-frequency controller settings for variable-flow hydronic systems.
b. Settings for pressure controller(s).
C. Other system operating conditions that affect performance.

D.  System Diagrams: Include schematic layouts of hydronic distribution systems. Present
each system with single-line diagram and include the following:

1.

2.
3.
4

Water and steam flow rates.

Pipe and valve sizes and locations.
Balancing stations.

Position of balancing devices.

E. Gas-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:

1. Unit Data:
a. System identification.
b.  Location.
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Make and type.

Model number and unit size.

Manufacturer's serial number.

Fuel type in input data.

Output capacity in Btu/h (kW).

Ignition type.

Burner-control types.

Motor horsepower and speed.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave and amount of adjustments in
inches (mm).
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2. Test Data (Indicated and Actual Values):

Total airflow rate in cfm (L/s).

Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg C).

Air temperature differential in deg F (deg C).
Entering-air static pressure in inches wg (Pa).
Leaving-air static pressure in inches wg (Pa).
Air static-pressure differential in inches wg (Pa).
Low-fire fuel input in Btu/h (kW).

High-fire fuel input in Btu/h (kW).

Manifold pressure in psig (kPa).
High-temperature-limit setting in deg F (deg C).
Operating set point in Btu/h (kW).

Motor voltage at each connection.

Motor amperage for each phase.

Heating value of fuel in Btu/h (kW).
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F. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump
curves, and include the following:

1. Unit Data:

a. Unit identification.

b.  Location.

C. Service.

d.  Make and size.

e. Model number and serial number.

f. Water flow rate in gpm (L/s).

g.  Water pressure differential in feet of head or psig (kPa).

h.  Required net positive suction head in feet of head or psig (kPa).
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Pump speed.

Impeller diameter in inches (mm).
Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.
Amperage for each phase.

Full-load amperage and service factor.
Seal type.
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2. Test Data (Indicated and Actual Values):

a. Static head in feet of head or psig (kPa).
b.  Pump shutoff pressure in feet of head or psig (kPa).
C. Actual impeller size in inches (mm).
d.  Full-open flow rate in gpm (L/s).
e. Full-open pressure in feet of head or psig (kPa).
f. Final discharge pressure in feet of head or psig (kPa).
g.  Final suction pressure in feet of head or psig (kPa).
h.  Final total pressure in feet of head or psig (kPa).
I Final water flow rate in gpm (L/s).
j. Voltage at each connection.
k. Amperage for each phase.
G. Instrument Calibration Reports:

1. Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

o oo o

3.18 VERIFICATION OF TAB REPORT

A.  The TAB specialist's test and balance engineer shall conduct the inspection in the
presence of Owner

B.  Owner shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited to the lesser of either 10 percent of the total
measurements recorded or the extent of measurements that can be accomplished in a
normal 8-hour business day
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3.19

If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the TAB shall be considered
incomplete and shall be rejected.

If recheck measurements find the number of failed measurements noncompliant with
requirements indicated, proceed as follows:

1. TAB specialists shall recheck all measurements and adjust. Revise the final report
and balancing device settings to include all changes; resubmit the final report
and request a second final inspection. All changes shall be tracked to show
changes made to the previous report.

2. If the second final inspection also fails, Owner may pursue others Contract
options to complete TAB work.

Prepare test and inspection reports.

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional TAB to verify that balanced
conditions are being maintained throughout and to correct unusual conditions.

Seasonal Periods: If initial TAB procedures were not performed during near-peak
summer and winter conditions, perform additional TAB during near-peak summer and
winter conditions.

END OF SECTION 230593
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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes insulation for HVAC piping systems.

B.  Related Requirements:

1. Section 232113.13 "Underground Hydronic Piping" loose-fill pipe insulation in
underground piping outside the building.
1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied, if any).

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.

1. Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.
2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for
each type of insulation.
3. Detail removable insulation at piping specialties.
4, Detail application of field-applied jackets.
1.3 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For qualified Installer.

B. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of
insulation materials, sealers, attachments, cements, and jackets, with requirements
indicated. Include dates of tests and test methods employed.

C.  Field quality-control reports.
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14 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or craft training program, certified by the Department of
Labor, Bureau of Apprenticeship and Training.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Packaging: Insulation system materials are to be delivered to the Project site in
unopened containers. The packaging is to include name of manufacturer, fabricator,
type, description, and size, as well as ASTM standard designation, and maximum use
temperature.

1.6 COORDINATION

A.  Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment.”

B.  Coordinate clearance requirements with piping Installer for piping insulation
application. Before preparing piping Shop Drawings, establish and maintain clearance
requirements for installation of insulation and field-applied jackets and finishes and for
space required for maintenance.

1.7 SCHEDULING

A.  Schedule insulation application after pressure testing systems and, where required,
after installing and testing heat tracing. Insulation application may begin on segments
that have satisfactory test results.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84 by a testing agency acceptable
to authority having jurisdiction. Factory label insulation, jacket materials, adhesive,
mastic, tapes, and cement material containers with appropriate markings of applicable
testing agency.

1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.
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2.2

2.3

2.4

2.5

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General,
Insulation Schedule,"

Indoor Piping

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel have a leachable chloride content
of less than 50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in
accordance with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the
manufacturing process.

Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable
for maximum use temperature up to 850 deg F (454 deg C) in accordance with
ASTM C411. Comply with ASTM C547.

1. Preformed Pipe Insulation: Type I, Grade A, unfaced

2. Fabricated shapes in accordance with ASTM C450 and ASTM C585.

3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

INSULATING CEMENTS
Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195.

Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

PVC Jacket Adhesive: Compatible with PVC jacket.

MASTICS AND COATINGS

Materials are compatible with insulation materials, jackets, and substrates.
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B.  Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient
services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C
3. Comply with MIL-PRF-19565C, Type Il, for permeance requirements
4 Color: White

2.6 LAGGING ADHESIVES

A.  Adhesives comply with MIL-A-3316C, Class|, Grade A, and are compatible with
insulation materials, jackets, and substrates.
1. Fire-resistant, water-based lagging adhesive and coating for use indoors to
adhere fire-resistant lagging cloths over pipe insulation.
2. Service Temperature Range: 20 to plus 180 deg F (Minus 6 to plus 82 deg C
3.  Color: White.

2.7 SEALANTS

A.  Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

B.  Joint Sealants:
1. Permanently flexible, elastomeric sealant.

a. Service Temperature Range: Minus 150 to plus 250 deg F (Minus 101 to
plus 121 deg C
b.  Color: White or gray.

C.  PVCJacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121
deg Q).

3. Color: White.

2.8 FIELD-APPLIED JACKETS
A.  Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated.

B.  PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and
forming. Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.
2. Color: White
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2.9

2.10

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints,
and P-trap and supply covers for lavatories.

TAPES

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic
adhesive; suitable for indoor and outdoor applications.

1. Width: 2 inches (50 mm)]

2. Thickness: 6 mils (0.15 mm)

3. Adhesion: 64 ounces force/inch (0.7 N/mm in width.

4. Elongation: 500 percent.

5.  Tensile Strength: 18 Ibf/inch (3.3 N/mm in width.

SECUREMENTS

Bands:

1. Wing seals are primarily used for fastening bands together. Closed seals are
occasionally used for large, 84-inch- (2130-mm-) diameter applications and
where fastening bands are used with springs. Wing seals are reusable; Aluminum:
ASTM B209 (ASTM B209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch (0.51 mm) thick, 1/2 inch (13 mm) wide with wing seal

2. Springs: Twin spring set constructed of stainless steel, with ends flat and slotted
to accept metal bands. Spring size is determined by the manufacturer for
application.

Staples: Outward-clinching insulation staples, nominal 3/4 inch (19 mm) wide, stainless
steel or Monel.

Wire: 0.080-inch (2.0-mm) nickel-copper alloy].

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
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3.2

3.3

2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

sulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating
to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils (0.127
mm) thick and an epoxy finish 5 mils (0.127 mm) thick if operating in a
temperature range between 140 and 300 deg F (60 and 149 deg C). Consult
coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32
and 300 degF (0 and 149 deg C) with an epoxy coating. Consult coating
manufacturer for appropriate coating materials and application methods for
operating temperature range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply
with requirements for heat tracing that apply to insulation.

Mix insulating cement with clean potable water; if insulating cements are to be in
contact with stainless steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping, including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
jacket.
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D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock
positions) of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

G. Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before
being properly covered and sealed in accordance with the Contract Documents.

H.  Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

l. Install insulation with the least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment
to structure. Taper and seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4.  Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

L. Cut insulation in a manner to avoid compressing insulation.

M.  Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

N.  Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal
patches in similar fashion to butt joints.

O.  For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.
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34

2.

Testing agency labels and stamps.
Nameplates and data plates.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials, except where
more specific requirements are specified in various pipe insulation material installation
articles below.

Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and
Unions:

Install insulation over fittings, valves, strainers, flanges, mechanical couplings,
unions, and other specialties with continuous thermal and vapor-retarder
integrity unless otherwise indicated.

Insulate pipe elbows using prefabricated fitting insulation or mitered or routed
fittings made from same material and density as that of adjacent pipe insulation.
Each piece is butted tightly against adjoining pieces and bonded with adhesive.
Fill joints, seams, voids, and irregular surfaces with insulating cement and finished
to a smooth, hard, and uniform contour that is uniform with adjoining pipe
insulation.

Insulate tee fittings with prefabricated fitting insulation or sectional pipe
insulation of same material and thickness as that used for adjacent pipe. Cut
sectional pipe insulation to fit. Butt each section is closely to the next and hold in
place with tie wire. Bond pieces with adhesive.

Insulate valves using prefabricated fitting insulation or sectional pipe insulation of
same material, density, and thickness as that used for adjacent pipe. Overlap
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker. For valves, insulate up to and
including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams,
and irregular surfaces with insulating cement.

Insulate strainers using prefabricated fitting insulation or sectional pipe insulation
of same material, density, and thickness as that used for adjacent pipe. Overlap
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker. Fill joints, seams, and irregular
surfaces with insulating cement. Insulate strainers, so strainer basket flange or
plug can be easily removed and replaced without damaging the insulation and
jacket. Provide a removable reusable insulation cover. For below-ambient
services, provide a design that maintains vapor barrier.

Insulate flanges, mechanical couplings, and unions using a section of oversized
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less
than 2 times the thickness of pipe insulation, or one pipe diameter, whichever is
thicker. Stencil or label the outside insulation jacket of each union with the word
"union" matching size and color of pipe labels.
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7.  Cover segmented insulated surfaces with a layer of finishing cement and coat
with a mastic. Install vapor-barrier mastic for below-ambient services and a
breather mastic for above-ambient services. Reinforce the mastic with reinforcing
mesh. Trowel the mastic to a smooth and well-shaped contour.

8. services and a breather mastic for above-ambient services. Reinforce the mastic
with reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour.

9.  For services not specified to receive a field-applied jacket, except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers
to adjoining insulation facing, using PVC tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure
temperature taps, test connections, flow meters, sensors, switches, and transmitters on
insulated pipes. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and
flashing sealant.

D. tapering it to and around the connection with insulating cement and finish with
finishing cement, mastic, and flashing sealant.

E. Insulation Installation on Pipe Fittings and Elbows:

1. Install prefabricated sections of same material as that of straight segments of
pipe insulation when available. Secure according to manufacturer's written
instructions.

3.5 INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and
tighten bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-
clinched staples at 6 inches (150 mm) o.c.
4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal

tabs. Instead, secure tabs with additional adhesive, as recommended by
insulation material manufacturer, and seal with vapor-barrier mastic and flashing

sealant.
B. Insulation Installation on Pipe Flanges:
1. Install prefabricated pipe insulation to outer diameter of pipe flange.
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3.6

3.7

2. Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with glass-fiber or mineral-
wool blanket insulation.

4, Install jacket material with manufacturer's recommended adhesive, overlap seams
at least 1 inch (25 mm), and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install prefabricated sections of same material as that of straight segments of
pipe insulation when available.

2. When preformed insulation elbows and fittings are not available, install mitered
sections of pipe insulation, to a thickness equal to adjoining pipe insulation.
Secure insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated sections of same material as that of straight segments of
pipe insulation when available.

2. When prefabricated sections are not available, install fabricated sections of pipe
insulation to valve body.

3. Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation.

4, Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF FIELD-APPLIED JACKETS

Where PVC jackets are indicated and for horizontal applications, install with 1-inch
overlap at longitudinal seams and end joints. Seal with manufacturer's recommended
adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.
FINISHES

Insulation with Paintable Jacket Material: Paint jacket with paint system identified below
and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior
Painting."
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3.8

3.9

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew
proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

Flexible Elastomeric Thermal Insulation: After the adhesive has fully cured, apply two
coats of insulation manufacturer's recommended protective coating.

Color: White

Do not field paint aluminum or stainless steel jackets.

FIELD QUALITY CONTROL
The Owner will engage a qualified testing agency to perform tests and inspections.
Engage a qualified testing agency to perform tests and inspections.

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.

Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by
Architect, by removing field-applied jacket and insulation in layers in reverse order of
their installation. Extent of inspection is limited to three locations of straight pipe,
three locations of threaded fittings, three locations of welded fittings, two locations
of threaded strainers, two locations of welded strainers, three locations of threaded
valves, and three locations of flanged valves for each pipe service defined in the
"Piping Insulation Schedule, General" Article.

All insulation applications will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

PIPING INSULATION SCHEDULE, GENERAL

Insulation conductivity and thickness per pipe size comply with schedules in this
Section or with requirements of authorities having jurisdiction, whichever is more
stringent.
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B.  Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material is listed
for a piping system, selection from materials listed is Contractor's option.

C. [tems Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1. Underground piping.
2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
3.10 INDOOR PIPING INSULATION SCHEDULE
A.  Heating-Hot-Water Supply and Return, 200 Deg F and Below:

1. NPS 12 and Smaller: Insulation is the following:
a. Glass-Fiber, Preformed Pipe, Type I: 2 inches thick.

3.1 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A.  Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

B.  If more than one material is listed, selection from materials listed is Contractor's option.
C.  Piping, Exposed:
1. PVC: 20 mils

END OF SECTION 230719
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SECTION 231123 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Pipes, tubes, and fittings.
Piping specialties.

Joining materials.

Manual gas shutoff valves.
Motorized gas valves.
Pressure regulators.
Service meters.

Dielectric fittings.

© No vk W=

1.2 DEFINITIONS
A.  CWP: Cold working pressure.

B.  Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. An example includes rooftop locations.

C.  Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and mechanical equipment rooms.

D.  Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above
ceilings, unexcavated spaces, crawlspaces, and tunnels.

13 ACTION SUBMITTALS
A.  Product Data:
1. Piping specialties.
2. Corrugated, stainless steel tubing with associated components.

3. Valves. Include pressure rating, capacity, settings, and electrical connection data
of selected models.

4. Pressure regulators. Indicate pressure ratings and capacities.
5. Service meters. Indicate pressure ratings and capacities. Include bypass fittings
and meter bars supports.
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1.4

1.5

1.6

6. Dielectric fittings.

Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for
multiple pipes, alignment guides, expansion joints and loops, and attachments of the
same to building structure. Detail location of anchors, alignment guides, and expansion
joints and loops.

1. Shop Drawing Scale: 1/4 inch per foot
2. Detail mounting, supports, and valve arrangements for service-meter assembly
and pressure regulator assembly.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping
is shown and coordinated with other installations, using input from installers of the
items involved.

Certificates:
1. Welding certificates.

Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and
coordinated with other services and utilities.

Field Quality-Control Submittals:
1. Field quality-control reports.

Qualification Statements: For professional engineer.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For motorized gas valves, pressure regulators to
include in emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

Qualifications:

1. Steel Support Welding: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. Pipe Welding: Qualify procedures and operators in accordance with the ASME
Boiler and Pressure Vessel Code.
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1.7

1.8

1.9

DELIVERY, STORAGE, AND HANDLING

Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas
piping in accordance with requirements of authorities having jurisdiction.

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through
shipping, storage, and handling to prevent pipe end damage and to prevent entrance
of dirt, debris, and moisture.

Store and handle pipes and tubes having factory-applied protective coatings to avoid
damaging coating and protect from direct sunlight.

Protect stored PE pipes and valves from direct sunlight.

PROJECT CONDITIONS

Perform site survey, research public utility records, and verify existing utility locations.
Contact utility-locating service for area where Project is located.

Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to
facilities occupied by Owner or others unless permitted under the following conditions,
and then only after arranging to provide purging and startup of natural-gas supply in
accordance with requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of
natural-gas service.

2. Do not proceed with interruption of natural-gas service without Owner's written
permission.

COORDINATION
Coordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate requirements for piping identification for natural-gas piping. Comply with
requirements in Section 220553 "Identification of Plumbing Piping and Equipment."

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A.  Obtain each product type from single source from single manufacturer.
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2.2 PERFORMANCE REQUIREMENTS

A.  Comply with NFPA 54

B. Minimum Operating-Pressure Ratings:

1.
2.
3.

Piping and Valves: 100 psig (690 kPa) minimum unless otherwise indicated.
Service Regulators: 65 psig (450 kPa) minimum unless otherwise indicated.
Minimum Operating Pressure of Service Meter: 5 psig (34.5 kPa).

C.  Natural-Gas System Pressure within Buildings:

1.

Single Pressure: More than 0.5 psig (3.45 kPa), but not more than 2 psig (13.8

kPa).

D.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and

application.

2.3 PIPES, TUBES, AND FITTINGS

A.  Steel Pipe: ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B.

1.
2.

Malleable-lron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
Wrought-Steel Welding Fittings: ASTM A234/A234M for butt welding and socket
welding.

Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground
joint, and threaded ends.

Mechanical Couplings:

a.

b.
C.
d

Steel flanges and tube with epoxy finish.

NBR seals.

Steel bolts, washers, and nuts.

Coupling is to be capable of joining PE pipe to PE pipe, steel pipe to PE
pipe, or steel pipe to steel pipe.

Steel body couplings installed underground on plastic pipe are to be
factory equipped with anode.

B.  Drawn-Temper Copper Tube: Comply with ASTM B88, Type L (ASTM B88M, Type B

1. Copper Fittings: ASME B16.22, wrought copper, and streamlined pattern.
2. Bronze Flanges and Flanged Fittings: ASME B16.24, Class 150.
a. Gasket Material: ASME B16.20, metallic, flat, asbestos free, aluminum O-
rings, and spiral-wound metal gaskets.
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b. Bolts and Nuts: ASME B18.2.1, carbon steel or stainless steel.

24 PIPING SPECIALTIES

A.  Appliance Flexible Connectors:

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.

2. Corrugated, stainless steel tubing with polymer coating.

3. Operating-Pressure Rating: 0.5 psig (3.45 kPa).

4.  End Fittings: Zinc-coated steel.

5.  Threaded Ends: Comply with ASME B1.20.1.

6. Maximum Length: 72 inches (1830 mm).

B.  Y-Pattern Strainers:

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain
connection.

2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for
NPS 2-1/2 (DN 65) and larger.

3. Strainer Screen: 40-mesh startup strainer and perforated stainless steel basket
with 50 percent free area.

4.  CWP Rating: 125 psig (862 kPa).

C.  Weatherproof Vent Cap:

1. Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with
free area at least equal to cross-sectional area of connecting pipe and threaded-
end connection.

2.5 JOINING MATERIALS

A.  Joint Compound and Tape: Suitable for natural gas.

B.  Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.

C.  Brazing Filler Metals: Alloy with melting point greater than 1000 deg F (540 deg Q)
complying with AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent
phosphorus are prohibited.

2.6 MANUAL GAS SHUTOFF VALVES

A.  General Requirements for Metallic Valves, NPS 2 (DN 50) and Smaller: Comply with
ASME B16.33.
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CWP Rating: 125 psig (862 kPa

Threaded Ends: Comply with ASME B1.20.1.

Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Aboveground,
Manual Gas Shutoff Valve Schedule" articles.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch (25 mm) and smaller.

Service Mark: Valves NPS 1-1/4 to NPS 2 (DN 32 to DN 50) having initials "WOG"
permanently marked on valve body.

B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

oA~ wWwN =
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Body: Bronze, complying with ASTM B584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground, Manual Gas
Shutoff Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule"
articles.

CWP Rating: 600 psig (4140 kPa).

Listing: Valves NPS 1 (DN 25) and smaller are to be listed and labeled by an NRTL
acceptable to authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

C.  Bronze Plug Valves: MSS SP-78.

1.
2.
3.

v

Body: Bronze, complying with ASTM B584.

Plug: Bronze.

Ends: Threaded, socket, or flanged as indicated in "Underground, Manual Gas
Shutoff Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule”
articles.

Operator: Square head or lug type with tamperproof feature where indicated.
Pressure Class: 125 psig (862 kPa).

Listing: Valves NPS 1 (DN 25) and smaller are to be listed and labeled by an NRTL
acceptable to authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

2.7 MOTORIZED GAS VALVES

A.  Automatic Gas Valves: Comply with ANSI Z21.21.

vk w2

Body: Brass or aluminum.

Seats and Disc: NBR.

Springs and Valve Trim: Stainless steel.
Normally closed.

Visual position indicator.
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6.

Electrical actuator operated by appliance automatic shutoff device.

B.  Electrically Operated Valves: Comply with UL 429.

®©® Nk W=

Pilot operated.

Body: Brass or aluminum.

Seats and Disc: NBR.

Springs and Valve Trim: Stainless steel.

120V ac, 60 Hz, Class B, continuous-duty molded coil, and replaceable.
NEMA ICS 6, Type 4, coil enclosure.

Normally closed.

Visual position indicator.

2.8 PRESSURE REGULATORS

A.  General Requirements:

Hwn =

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components.

Elevation compensator.

End Connections: Threaded for regulators NPS 2 (DN 50) and smaller; flanged for
regulators NPS 2-1/2 (DN 65) and larger.

B.  Service Pressure Regulators: Comply with ANSI Z21.80A.

1.

2.
3.
4
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9.

10.

11.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: NBR; resistant to gas impurities, abrasion, and deformation at the valve
port.

Orifice: Aluminum; interchangeable.

Seal Plug: UV-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than required at
maximum pressure inlet, and no pressure sensing piping external to regulator.
Pressure regulator is to maintain discharge pressure setting downstream and is to
not exceed 150 percent of design discharge pressure at shutoff.

Overpressure Protection Device: Factory mounted on pressure regulator.
Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if
not connected to vent piping.

Maximum Inlet Pressure: 100 psig (690 kPa

C.  Line Pressure Regulators: Comply with ANSI Z21.80A.

1. Body and Diaphragm Case: Cast iron or die-cast aluminum.

2. Springs: Zinc-plated steel; interchangeable.

3. Diaphragm Plate: Zinc-plated steel.
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4.  Seat Disc: NBR; resistant to gas impurities, abrasion, and deformation at the valve
port.

5. Orifice: Aluminum; interchangeable.

6.  Seal Plug: UV-stabilized, mineral-filled nylon.

7. Single-port, self-contained regulator with orifice no larger than required at
maximum pressure inlet, and no pressure sensing piping external to regulator.

8. Pressure regulator is to maintain discharge pressure setting downstream and is to
not exceed 150 percent of design discharge pressure at shutoff.

9.  Overpressure Protection Device: Factory mounted on pressure regulator.

10.  Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if
not connected to vent piping.

11. Maximum Inlet Pressure: 2 psig (13.8 kPa).

D.  Appliance Pressure Regulators: Comply with ANSI Z21.18.

Body and Diaphragm Case: Die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: NBR.

Seal Plug: UV-stabilized, mineral-filled nylon.

Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint

finish.

7. Regulator may include vent limiting device, instead of vent connection, if
approved by authorities having jurisdiction.

8. Maximum Inlet Pressure: 2 psig (13.8 kPa).

oA~ WwN =

2.9 SERVICE METERS

A.  Diaphragm-Type Service Meters: Comply with ANSI B109.1.
Case: Die-cast aluminum.

Connections: Steel threads.

Diaphragm: Synthetic fabric.

Diaphragm Support Bearings: Self-lubricating.
Compensation: Continuous temperature and pressure.
Meter Index: Cubic feet.

Meter Case and Index: Tamper resistant.

Remote meter reader compatible.

. Maximum Inlet Pressure: 100 psig (690 kPa)

0. Pressure Loss: Maximum 0.5 inch wg (124 Pa).

1. Accuracy: Maximum plus or minus 1.0 percent.

S 200N~ W =

B.  Rotary-Type Service Meters: Comply with ANSI B109.3.

1. Case: Extruded aluminum.

2. Connection: Flange.

3. Impellers: Polished aluminum.
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Rotor Bearings: Self-lubricating.

Compensation: Continuous temperature and pressure.
Meter Index: Cubic feet

Tamper resistant.

Remote meter reader compatible.

Maximum Inlet Pressure: 100 psig (690 kPa).

0. Accuracy: Maximum plus or minus 2.0 percent.
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C.  Turbine Meters: Comply with ASME MFC-4M.
Housing: Cast iron or welded steel.
Connection Threads or Flanges: Steel.

Turbine: Aluminum or plastic.

Turbine Bearings: Self-lubricating.
Compensation: Continuous temperature and pressure.
Meter Index: Cubic feet

Tamper resistant.

Remote meter reader compatible.

Maximum Inlet Pressure: 100 psig (690 kPa).
0. Accuracy: Maximum plus or minus 2.0 percent.

S0ENOUV A WN

D.  Service-Meter Bars:
1. Malleable- or cast-iron frame for supporting service meter.
2. Include offset swivel pipes, meter nuts with O-ring seal, and factory- or field-
installed dielectric unions.
3. Omit meter offset swivel pipes if service-meter bar dimensions match service-
meter connections.

E. Service-Meter Bypass Fittings:
1. Ferrous, tee, pipe fitting with capped side inlet for temporary natural-gas supply.
2. Integral ball-check bypass valve.

2.10 DIELECTRIC FITTINGS

A.  General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to
be joined.

B. Dielectric Unions:
1. Description:

a. Standard: ASSE 1079.
b.  Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg Q).

C. End Connections: Solder-joint copper alloy and threaded ferrous.
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C.

2.11

Dielectric Flanges:

1. Description:
a. Standard: ASSE 1079.
b.  Factory-fabricated, bolted, companion-flange assembly.
C. Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
d.  End Connections: Solder-joint copper alloy and threaded ferrous; threaded

solder-joint copper alloy and threaded ferrous.

LABELING AND IDENTIFYING

Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured
for marking and identifying underground utilities, a minimum of 6 inches (150 mm)
wide and 4 mils (0.1 mm) thick, continuously inscribed with a description and rated
pressure of utility, with metallic core encased in a protective jacket for corrosion
protection, detectable by metal detector when tape is buried up to 30 inches (750 mm)
deep; colored yellow.

Label and identify gas piping and pressure outside a multitenant building by tenant.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine roughing-in for natural-gas piping system to verify actual locations of piping
connections before equipment installation.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A.  Close equipment shutoff valves before turning off natural gas to premises or piping
section.
B.  Inspect natural-gas piping in accordance with NFPA 54 to determine that natural-gas
utilization devices are turned off in piping section affected.
C.  Comply with NFPA 54 requirements for preventing accidental ignition.
33 INSTALLATION OF OUTDOOR PIPING
A.  Comply with NFPA 54 for installation and purging of natural-gas piping.
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B.  Steel Piping with Protective Coating:

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.

2. Repair damage to PE coating on pipe as recommended in writing by protective
coating manufacturer.

3. Replace pipe having damaged PE coating with new pipe.

C.  Copper Tubing with Protective Coating:

1. Apply joint cover kits over tubing to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective
coating manufacturer.

D. Install fittings for changes in direction and branch connections.
E. Install pressure gauge upstream and downstream from each service regulator. Pressure
gauges are specified in Section 230519 "Meters and Gauges for HVAC Piping."
34 INSTALLATION OF INDOOR PIPING
A.  Comply with NFPA 54 for installation and purging of natural-gas piping.

B.  Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as
indicated unless deviations to layout are approved on Coordination Drawings.

C.  Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure
during progress of construction, to allow for mechanical installations.

D. Do not install piping in concealed locations unless sleeved with the sleeve open at both
ends.

E. Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

F. Where installing piping above accessible ceilings allow sufficient space for ceiling panel
removal.

G.  Locate valves for easy access. Do not locate valves within return air plenums.

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and
sediment traps.

Install piping free of sags and bends.
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J. Install fittings for changes in direction and branch connections.
K. Verify final equipment locations for roughing-in.

L. Comply with requirements in Sections specifying gas-fired appliances and equipment
for roughing-in requirements.

M.  Drips and Sediment Traps: Install drips at points where condensate may collect,
including service-meter outlets. Locate where accessible to permit cleaning and
emptying. Do not install where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged
or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3
inches (75 mm) long and same size as connected pipe. Install with space below
bottom of drip to remove plug or cap.

2. Install sediment trap on both sides of regulators for gas reduction to 2 psig (13.8
kPa) with valve and capped.

N.  Extend relief vent connections for service regulators, line regulators, and overpressure
protection devices to outdoors and terminate with weatherproof vent cap.

O. Underground piping installed below a building must be installed in a containment
conduit that is vented to outside. Use eccentric reducer fittings to make reductions in
pipe sizes. Install fittings with level side down.

P.  Connect branch piping from top or side of horizontal piping.

Q. Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at final
connection to each piece of equipment. Unions are not required at flanged
connections.

R. Do not use natural-gas piping as grounding electrode.

S. Install strainer on inlet of each line-pressure regulator and automatic or electrically
operated valve.

T. Install pressure gauge upstream and downstream from each line regulator. Pressure
gauges are specified in Section 230519 "Meters and Gauges for HVAC Piping."

U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for

HVAC Piping."
V.  Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for

HVAC Piping."
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35 INSTALLATION OF SERVICE-METER ASSEMBLIES
A. Install service-meter assemblies aboveground, on concrete bases.

B. Install metal shutoff valves upstream from service regulators. Shutoff valves are not
required at second regulators if two regulators are installed in series.

C.  Install strainer on inlet of service-pressure regulator and meter set.

D. Install service regulators mounted outside with vent outlet horizontal or facing down.
Install screen in vent outlet if not integral with service regulator.

E. Install metal shutoff valves upstream from service meters. Install dielectric fittings
downstream from service meters.

F. Install service meters downstream from pressure regulators.
G. Install metal bollards to protect meter assemblies. Comply with requirements in
Section 055000 "Metal Fabrications" for pipe bollards.
3.6 INSTALLATION OF VALVES

A.  Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-
steel tubing, aluminum, or copper connector.

B.  Install underground valves with valve boxes.

C. Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.

D. Install earthquake valves aboveground outside buildings according to listing.
E. Install anode for metallic valves in underground PE piping.
F. Do not install valves in return-air plenums.

3.7 PIPING JOINT CONSTRUCTION
A.  Ream ends of pipes and tubes and remove burrs.

B.  Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

C. Threaded Joints:

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
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2. Cut threads full and clean using sharp dies.

3. Ream threaded pipe ends to remove burrs and restore full inside diameter of
pipe.

4.  Apply appropriate tape or thread compound to external pipe threads unless
dryseal threading is specified.

5. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open welds.

D. Welded Joints:

1. Construct joints in accordance with AWS D10.12/D10.12M, using qualified
processes and welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at
field welds and where damage to coating occurs during construction.

E. Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," "Pipe
and Tube" Chapter.

F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-
gas service. Install gasket concentrically positioned.

G.  Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare
dimensions complying with SAE J513. Tighten finger tight, and then use wrench. Do not
overtighten.

H.  PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth
or paper towels. Join in accordance with ASTM D2657.

1. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Socket Fittings: Use socket fusion.
3.8 INSTALLATION OF HANGERS AND SUPPORTS

A.  Comply with requirements for seismic-restraint devices specified in Section 230548
"Vibration Controls for HVAC."

B.  Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping
and Equipment"” for hangers, supports, and anchor devices.

C. Install hangers for steel piping and copper tubing, with maximum horizontal spacing
and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

D.  Support horizontal piping within 12 inches (300 mm) of each fitting.
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3.9

3.10

3.1

Support vertical runs of steel piping and copper tubing to comply with MSS SP-58,
locally enforced codes, and authorities having jurisdiction requirements, whichever are
most stringent.

PIPING CONNECTIONS
Connect to utility's gas main according to utility's procedures and requirements.

Install natural-gas piping electrically continuous and bonded to gas-appliance
equipment grounding conductor of the circuit powering the appliance in accordance
with NFPA 70.

Where installing piping adjacent to appliances allow space for service and maintenance
of appliances.

Connect piping to appliances using manual gas shutoff valves and unions. Install valve
within 72 inches (1800 mm) of each gas-fired appliance and equipment. Install union
between valve and appliances or equipment.

LABELING AND IDENTIFICATION

Comply with requirements in Section 230553 "ldentification for HVAC Piping and
Equipment"” for piping and valve identification.

Install detectable warning tape directly above gas piping, 12 inches (300 mm) below
finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

CONCRETE BASES
Concrete Bases: Anchor equipment to concrete base.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100
mm) larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around the full
perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through
concrete base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's

setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to supported
equipment.
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6. Use 3000 psig (20.7 MPa) 28-day, compressive-strength concrete and
reinforcement as specified in Section 033000 "Cast-in-Place Concrete."

3.12 FIELD QUALITY CONTROL
A.  Tests and Inspections:
1. Test, inspect, and purge natural gas in accordance with NFPA 54 and authorities
having jurisdiction.
2. Natural-gas piping will be considered defective if it does not pass tests and
inspections.
B.  Prepare test and inspection reports.
3.13 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain earthquake valves.
3.14 OUTDOOR PIPING SCHEDULE
A.  Aboveground natural-gas piping is to be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.
3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG (3.45 kPa)
A.  Aboveground, branch piping NPS 1 (DN 25) and smaller is to be the following:
1. Annealed-temper, copper tube with wrought-copper fittings and brazen joints.
3.16 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG (3.45 kPa)
AND LESS THAN 5 PSIG (34.5 kPa)
A.  Aboveground, distribution piping is to be the following:
1. Steel pipe with steel welding fittings and welded joints.
3.17 ABOVEGROUND, MANUAL GAS SHUTOFF VALVE SCHEDULE
A.  Valves for pipe sizes NPS 2 (DN 50) and smaller at service meter are to be one of the
following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
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2. Bronze plug valve.

B.  Valves for pipe sizes NPS 2-1/2 (DN 65) and larger at service meter are to be one of the

following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

C.  Distribution piping valves for pipe sizes NPS 2 (DN 50) and smaller are to be one of the

following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

D.  Valves in branch piping for single appliance are to be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

END OF SECTION 231123
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SECTION 232113 - HYDRONIC PIPING

PART 1 - GENERAL

1.1

A.

1.2

13

1.4

D.

E.

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:

Copper tube and fittings.
Steel pipe and fittings.
Joining materials.
Transition fittings.
Dielectric fittings.

Bypass chemical feeder.
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ACTION SUBMITTALS
Product Data: For each type of the following:

Pipe and tube.

Fittings.

Joining materials.
Transition fittings.
Bypass chemical feeder.

v wnN =

INFORMATIONAL SUBMITTALS

Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items
described in this Section, and coordinated with all building trades.

Qualification Data: For Installer.
Welding certificates.
Field quality-control reports.

Preconstruction Test Reports:
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1.5

1.6

1. Water Analysis: Submit a copy of the water analysis to illustrate water quality
available at Project site.

QUALITY ASSURANCE

Steel Support Welding: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure
Vessel Code: Section IX.

1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and
installation.

2. Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Owner will engage a qualified testing agency to
perform preconstruction testing on water quality.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Hydronic piping components and installation shall be capable of withstanding the
following minimum working pressure and temperature unless otherwise indicated:
1. Hot-Water Heating Piping: 100 psig (689 kPa) at 180 deg F (82 deg C).
2.2 COPPER TUBE AND FITTINGS
A.  Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
B.  Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-
and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.
C.  Wrought Copper Unions: ASME B16.22.
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2.3

2.4

STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A53/A53M, black steel with plain ends; welded and seamless, Grade B,
and wall thickness as indicated in "Piping Applications" Article.

Cast-lron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping
Applications" Article.

Cast-lIron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250;
raised ground face, and bolt holes spot faced as indicated in "Piping Applications"
Article.

Wrought-Steel Fittings: ASTM A234/A234M, wall thickness to match adjoining pipe.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including
bolts, nuts, and gaskets of the following material group, end connections, and facings:

1. Material Group: 1.1.
2. End Connections: Butt welding.
3. Facings: Raised face.

Steel Pipe Nipples: ASTM A733, made of same materials and wall thicknesses as pipe in
which they are installed.
JOINING MATERIALS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum
thickness unless otherwise indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux according
to ASTM B813.

Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.
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2.5 DIELECTRIC FITTINGS

A.  General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to
be joined.

B. Dielectric Unions:
1. Description:

a. Standard: ASSE 1079.
b.  Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
C. End Connections: Solder-joint copper alloy and threaded ferrous.

C.  Dielectric Flanges:

1.
2. Description:

Standard: ASSE 1079.

Factory-fabricated, bolted, companion-flange assembly.

Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).

End Connections: Solder-joint copper alloy and threaded ferrous; threaded
solder-joint copper alloy and threaded ferrous.

o 0N oW

D. Dielectric-Flange Insulating Kits:

1. Description:
a. Nonconducting materials for field assembly of companion flanges.
b.  Pressure Rating: 150 psig (1035 kPa).
C. Gasket: Neoprene or phenolic.
d.  Bolt Sleeves: Phenolic or polyethylene.
e.  Washers: Phenolic with steel backing washers.

E. Dielectric Nipples:

1. Description:
a. Standard: IAPMO PS 66.
b. Electroplated steel nipple, complying with ASTM F1545.
C. Pressure Rating: 300 psig (2070 kPa) at 225 deg F (107 deg C).
d. End Connections: Male threaded or grooved.
e. Lining: Inert and noncorrosive, propylene.
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2.6

BYPASS CHEMICAL FEEDER

Description: Welded steel construction; 125-psig (860-kPa) working pressure; 5-gal.
(19-L) capacity; with fill funnel and inlet, outlet, and drain valves.

1. Chemicals: Specially formulated, based on analysis of makeup water, to prevent
accumulation of scale and corrosion in piping and connected equipment.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A.  Hot-water heating piping, aboveground, NPS 2 (DN 50) and smaller shall be the
following:

1. Typel (TypeB, drawn-temper copper tubing, wrought-copper fittings, and
soldered joints.

B.  Hot-water heating piping, aboveground, NPS 2-1/2 (DN 65) and larger shall be the
following:

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel
flanges and flange fittings, and welded and flanged joints.

C.  Makeup-water piping installed aboveground shall be[ either of] the following:

1. Typel (TypeB drawn-temper copper tubing, wrought-copper fittings, and
soldered joints.

D.  Air-Vent Piping:

1. Inlet: Same as service where installed with metal-to-plastic transition fittings for
plastic piping systems according to piping manufacturer's written instructions.

2. Outlet: Type K (Type A), annealed-temper copper tubing with soldered or flared
joints.

E. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining
methods as for piping specified for the service in which safety valve is installed with
metal-to-plastic transition fittings for plastic piping systems according to piping
manufacturer's written instructions.

3.2 INSTALLATION OF PIPING

A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of

piping systems. Indicated locations and arrangements are used to size pipe and
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calculate friction loss, expansion, and other design considerations. Install piping as
indicated unless deviations to layout are approved on Coordination Drawings.

B. Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

C. Install piping to permit valve servicing.

D. Install piping at indicated slopes.

E.  Install piping free of sags and bends.

F. Install fittings for changes in direction and branch connections.
G. Install piping to allow application of insulation.

H.  Select system components with pressure rating equal to or greater than system
operating pressure.

Install groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

J. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4
(DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere
as required for system drainage.

K. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
L. Reduce pipe sizes using eccentric reducer fitting installed with level side up.

M. Install branch connections to mains using tee fittings in main pipe, with the branch
connected to the bottom of the main pipe. For up-feed risers, connect the branch to
the top of the main pipe.

N. Install valves according to the following:
1. Section 230523.11 "Globe Valves for HVAC Piping."
2. Section 230523.12 "Ball Valves for HVAC Piping."
3. Section 230523.13 "Butterfly Valves for HVAC Piping."
4. Section 230523.14 "Check Valves for HVAC Piping."
5. Section 230523.15 "Gate Valves for HVAC Piping."

O. Install unions in piping, NPS2 (DN 50) and smaller, adjacent to valves, at final
connections of equipment, and elsewhere as indicated.
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3.3

34

Install flanges in piping, NPS 2-1/2 (DN 65) and larger, at final connections of
equipment and elsewhere as indicated.

Install shutoff valve immediately upstream of each dielectric fitting.

Comply with requirements in Section 230553 "ldentification for HVAC Piping and
Equipment" for identifying piping.

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to
tube end. Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook,"
using lead-free solder alloy complying with ASTM B32.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and
restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified
processes and welding operators according to "Quality Assurance” Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt
threads.

INSTALLATION OF DIELECTRIC FITTINGS

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric nipples.

Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100) : Use dielectric flanges.
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3.5

3.6

3.7

INSTALLATION OF HANGERS AND SUPPORTS

Comply with requirements for seismic-restraint devices specified in Section 230548
"Vibration Controls for HVAC."

Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping
and Equipment" for hangers, supports, and anchor devices.

Install hangers for copper tubing and steel piping, with maximum horizontal spacing
and minimum rod diameters, to comply with MSS-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

Support horizontal piping within 12 inches (300 mm) of each fitting and coupling.

Support vertical runs of copper tubing and steel piping to comply with MSS-58, locally
enforced codes, and authorities having jurisdiction requirements, whichever are most
stringent.

TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections shall be the same as or larger than
equipment connections.

Install control valves in accessible locations close to connected equipment.

Install bypass piping with globe valve around control valve. If parallel control valves are
installed, only one bypass is required.

Install ports for pressure gauges and thermometers at coil inlet and outlet connections.
Comply with requirements in Section 230519 "Meters and Gages for HVAC Piping."
CHEMICAL TREATMENT

Perform an analysis of makeup water to determine type and quantities of chemical
treatment needed to keep system free of scale, corrosion, and fouling.

Install bypass chemical feeders in each hydronic system where indicated.

1. Install in upright position with top of funnel not more than 48 inches (1200 mm)
above the floor.
2. Install feeder in minimum NPS 3/4 (DN 20) bypass line, from main with full-size,

full-port, ball valve in the main between bypass connections.
3. Install NPS 3/4 (DN 20) pipe from chemical feeder drain to nearest equipment
drain and include a full-size, full-port, ball valve.
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B.  Fill system with fresh water and add liquid alkaline compound with emulsifying agents
and detergents to remove grease and petroleum products from piping. Circulate
solution for a minimum of 24 hours, drain, clean strainer screens, and refill with fresh
water.

C.  Add initial chemical treatment and maintain water quality in ranges noted above for the
first year of operation.

3.8 IDENTIFICATION

A.  ldentify system components. Comply with requirements for identification materials and
installation in Section 230553 "Identification for HVAC Piping and Equipment.”

3.9 FIELD QUALITY CONTROL

A.  Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during
test.
2. Provide temporary restraints for expansion joints that cannot sustain reactions

due to test pressure. If temporary restraints are impractical, isolate expansion
joints from testing.

3. Flush hydronic piping systems with clean water; then remove and clean or replace
strainer screens.
4.  Isolate equipment from piping. If a valve is used to isolate equipment, its closure

shall be capable of sealing against test pressure without damage to valve. Install
blinds in flanged joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test
pressure, to protect against damage by expanding liquid or other source of
overpressure during test.

B.  Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of
damage due to freezing. Another liquid that is safe for workers and compatible
with piping may be used.

2. While filling system, use vents installed at high points of system to release air.

Use drains installed at low points for complete draining of test liquid.

Isolate expansion tanks and determine that hydronic system is full of water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times
the system's working pressure. Test pressure shall not exceed maximum pressure
for any vessel, pump, valve, or other component in system under test. Verify that
stress due to pressure at bottom of vertical runs does not exceed 90 percent of

w
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specified minimum yield strength or 1.7 times the "SE" value in Appendix A in
ASME B31.9, "Building Services Piping."

5.  After hydrostatic test pressure has been applied for at least 10 minutes, examine
piping, joints, and connections for leakage. Eliminate leaks by tightening,
repairing, or replacing components, and repeat hydrostatic test until there are no
leaks.

6.  Prepare written report of testing.

C.  Perform the following before operating the system:

Open manual valves fully.

Inspect pumps for proper rotation.

Set makeup pressure-reducing valves for required system pressure.

Inspect air vents at high points of system and determine if all are installed and

operating freely (automatic type), or bleed air completely (manual type).

Set temperature controls so all coils are calling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as boilers,
chillers, cooling towers, to specified values.

7. Verify lubrication of motors and bearings.

Hwn =

END OF SECTION 232113
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SECTION 232116 - HYDRONIC PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A Section Includes:

Air vents.

Expansion tanks and fittings.
Air/dirt separators and purgers.
Strainers.

Flexible connectors.

vk W=

B.  Related Requirements:

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product:

1. Include construction details and material descriptions for hydronic piping
specialties.

2. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

3. Include flow and pressure drop curves based on manufacturer's testing for

calibrated-orifice balancing valves and automatic flow-control valves.

1.3 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For hydronic piping specialties to include in
emergency, operation, and maintenance manuals.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A.  Differential Pressure Meter: For each type of balancing valve and automatic flow control
valve, include flowmeter, probes, hoses, flow charts, and carrying case.

1.5 QUALITY ASSURANCE

A.  Pipe Welding: Qualify procedures and operators in accordance with ASME BPVC,

Section IX.
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B.  Pressure-relief and safety-relief valves and pressure vessels bear the appropriate ASME
label. Fabricate and stamp air separators and expansion tanks to comply with
ASME BPVC, Section VIII, Division 1.

PART 2 - PRODUCTS

2.1 HYDRONIC SPECIALTY VALVES
1.

2.2 AIR VENTS

A.  Manual Air Vents:

Body: Bronze.

Internal Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/8.

CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F .

Nowuhwn =

B.  Automatic Air Vents:

Body: Bronze or cast iron.

Internal Parts: Nonferrous.

Operator: Noncorrosive metal float.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/4.

CWP Rating: 150 psig.

Maximum Operating Temperature: 240 deg F.

Nouswn =

2.3 EXPANSION TANKS AND FITTINGS

A.  Bladder-Type ASME Expansion Tanks:
1. Tank: Welded steel, rated for 125 psig working pressure and 375 deg F maximum
operating temperature. Factory test after taps are fabricated and supports
installed and are labeled in accordance with ASME BPVC, Section VI, Division 1.
2. Bladder: Securely sealed into tank to separate air charge from system water to
maintain required expansion capacity. Field-replaceable bladder.
3. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.
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2.4 AIR/DIRT SEPARATORS AND PURGERS

A.  Tangential-Type Air Separators:

1.

Tank: Welded steel; ASME constructed and labeled for 125 psig minimum
working pressure and 375 deg F maximum operating temperature.

Air Collector Tube: Perforated stainless steel, constructed to direct released air
into expansion tank.

Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller; flanged
connections for NPS 2-1/2 and larger.

Blowdown Connection: Threaded.

Size: Match system flow capacity.

2.5 STRAINERS

A. Y-Pattern Strainers:

1.

Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain
connection.

End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-
1/2 and larger.

Strainer Screen: Stainless steel, 20-mesh strainer, or perforated stainless steel
basket.

CWP Rating: 125 psig.

2.6 FLEXIBLE CONNECTORS

A. Stainless Steel Bellows, Flexible Connectors:

1.

vk wnn

Body: Stainless steel bellows with woven, flexible, bronze, wire-reinforcing
protective jacket.

End Connections: Threaded or flanged to match equipment connected.
Performance: Capable of 3/4-inch misalignment.

CWP Rating: 150 psig.

Maximum Operating Temperature: 250 deg F.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine all piping specialties 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. Examine threads on all devices for form and cleanliness.
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3.2

3.3

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 piping specialties; replace with new devices. Remove
defective piping specialties from site.

INSTALLATION OF VALVES

Install pressure-relief and safety-relief valves at hot-water generators and elsewhere as
required by ASME BPVC. Pipe drain to nearest floor drain or as indicated on Drawings.
Comply with ASME BPVC, Section VI, Division 1, for installation requirements.

HYDRONIC SPECIALTIES INSTALLATION

Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as
required for system air venting.

Install automatic air vents at high points of system piping in mechanical equipment
rooms only.

1. Provide air outlet drain line full size of air outlet to floor drain or to other point
indicated on Drawings.

Install tangential air separator in pump suction. Install blowdown piping with gate or
full-port ball valve full size of separator outlet; extend full size to nearest floor drain.

Install expansion tanks above the air separator or air purger. Install tank fitting in tank
bottom and charge tank. Use manual vent for initial fill to establish proper water level
in tank.

1. Install tank fittings that are shipped loose.

2. Support tank from floor or structure above with sufficient strength to carry
weight of tank, piping connections, and fittings, plus tank full of water. Do not
overload building components and structural members.

3. Install piping from air separator or air purger to expansion tank with a 2 percent
upward slope toward tank to avoid air entrapment.

Vent and purge air from hydronic system and ensure that tank is properly charged with
air to suit system Project requirements.

END OF SECTION 232116
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SECTION 232123 - HYDRONIC PUMPS

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. Close-coupled, in-line centrifugal pumps.
2. Base-Mounted, Close-coupled, end-suction centrifugal pumps.
1.3 DEFINITIONS
A.  ECM: Electronically commutated motor.
B.  EPDM: Ethylene propylene diene monomer.
C.  EPR: Ethylene propylene rubber.
D.  FKM: Fluoroelastomer polymer.
E. HI: Hydraulic Institute.

F. NBR: Nitrile rubber or Buna-N.

14 ACTION SUBMITTALS
A.  Product Data: For each type of pump.

1. Include certified performance curves and rated capacities, operating
characteristics, furnished specialties, final impeller dimensions, and accessories for
each type of product indicated.

2. Indicate pump's operating point on curves.

B.  Shop Drawings: For each pump.

1. Show pump layout and connections.
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2. Include setting drawings with templates for installing foundation and anchor
bolts and other anchorages.
3. Include diagrams for power, signal, and control wiring.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, or BIM model, drawn to scale, showing the items
described in this Section, and coordinated with all building trades.

B. drawn to scale, showing the items described in this Section, and coordinated with all
building trades.

C.  Field quality-control reports.

1.6 CLOSEQOUT SUBMITTALS
A.  Operation and Maintenance Data: For pumps to include in emergency, operation, and
maintenance manuals.
1.7 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Mechanical Seals: One mechanical seal(s) for each pump.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

2.2 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS

A.  Source Limitations: Obtain pumps from single source from single manufacturer.

B.  Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-
coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with
pump and motor shafts mounted horizontally or vertically.
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C.  Pump Construction:

1. Casing: Radially split, cast iron, with threaded gauge tappings at inlet and
outlet, replaceable bronze wear rings, and flanged connections.

2. Impeller: ASTM B584, cast bronze; statically and dynamically balanced, keyed to

shaft, and secured with a locking cap screw. For constant-speed pumps, trim

impeller to match specified performance.

Pump Shaft Sleeve: Bronze

Pump Stub Shaft: Type 416 stainless steel.

5. Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat
held by a stainless steel spring, and NBR rubber bellows and gasket. Include
water slinger on shaft between motor and seal.

6.  Seal Flushing: Flush, cool, and lubricate pump seal by directing pump discharge
water to flow over the seal.

> w

D.  Shaft Coupling: Rigid, axially-split spacer coupling to allow service of pump seal
without disturbing pump or motor.

E. Motor: Comply with NEMA designation, temperature rating, service factor, and
efficiency requirements for motors specified in Section 230513 "Common Motor
Requirements for HVAC Equipment.”

1. Enclosure : ODP

2. NEMA Premium Efficient motors as defined in NEMA MG 1.

3. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0.

4. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in electrical Sections.

5. Variable-speed motor.

6. Provide integral pump motor variable-speed controller.
F. Capacities and Characteristics:
1. See information on drawings.

2.3 BASE-MOUNTED, CLOSE-COUPLED, END-SUCTION CENTRIFUGAL PUMPS
A.  Source Limitations: Obtain pumps from single source from single manufacturer.

B.  Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-
coupled, end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation
with pump and motor shafts mounted horizontally.

C.  Pump Construction:
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Casing: Radially split, cast iron, with replaceable bronze wear rings, drain plug at
bottom and air vent at top of volute, threaded gauge tappings at inlet and outlet,
and flanged connections.

Impeller: ASTM B584, cast bronze; statically and dynamically balanced, keyed to
shaft, and secured with a locking cap screw. For constant-speed pumps, trim
impeller to match specified performance.

Pump Shaft Sleeve: Type 304 stainless steel

Pump Stub Shaft: Type 416 stainless steel

Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat
held by a stainless steel spring, and NBR bellows and gasket. Include water
slinger on shaft between motor and seal.

D.  Motor: Comply with NEMA designation, temperature rating, service factor, and
efficiency requirements for motors specified in Section 230513 "Common Motor
Requirements for HVAC Equipment.”

1. Enclosure: ODP

2. NEMA Premium Efficient motors as defined in NEMA MG 1.

3. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0.

4.  Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in electrical Sections.

5. Variable-speed motor.

6. Provide integral pump motor variable-speed controller.

E. Capacities and Characteristics:
1. See information on drawings.

2.4 PUMP SPECIALTY FITTINGS

A. Suction Diffuser:

1. Angle pattern.
2. 175-psig (1204-kPa and end cap, pump-inlet fitting.
3. Bronze 16-mesh wire startup and bronze permanent strainers with 3/16-inch
(4.8-mm) perforations and 51 percent open area).
4. Bronze straightening vanes.
5. Drain plug.
6. Factory-fabricated support.
2.5 INTEGRAL PUMP MOTOR VARIABLE-SPEED CONTROLLERS

A.  Where specified or scheduled, provide pumps with an integral pump motor speed

controller.
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1. Motor: Operates as constant- or variable-speed pump with speed regulated by
an integrated variable-speed drive.

2. Integrated Pump Controller: Supports direct communication with the building
management system (BMS) with built-in support for the following protocols:
BACnet™ MS/TP

3. Commissioning and pump set up access to pump controls via the following:

a. A web interface (data exchange).

b. A userinterface located on the face of speed controller to adjust modes
and mode values.

C. An electronic display that reads real-time mode set values, flow, head,
speed, and power and that locks out unauthorized adjustment of pump.

4.  Provide electronics with "Auto” as factory default but slope of the proportional
curve will automatically match the required system curve, constant pressure
control (delta-p/c), variable differential pressure control (delta-p/v), constant
curve duty (uncontrolled pump), and rpm regulation. RPM (speed) regulation can
be accomplished by the following:

a. Manual (via user interface or HTML).
b. Remote via 0 to 10 V dc.
C. Data protocol communications with the BMS.

5. Pump Electronics: Standard with multiple digital inputs and one external digital
output to be available for additional mechanical room control and pump status
monitoring.

6.  Controller: Mounted on or adjacent to the motor. Provide enclosure rated to UL
Type 12.

7. Electronically Protected Pumps: Rated for continuous duty and with built-in

startup circuit. Provide overcurrent, line surge and current limit protection,
thermal monitoring, heat sink status and over temperature protection.

8. Pump capable of being monitored continuously via integrated Internet link.
9. Integrated pump controller system to have the following features:
a. Controller software shall be capable of sensorless control in variable-

volume systems without need for pump-mounted (internal/external) or
remotely mounted differential pressure sensor.

b.  Integrated Pump Controller Sensorless Control: Operates under Quadratic
Pressure Control (QPC) to ensure that head reduction with reducing flow
conforms to quadratic control curve.

C. Controller:

1) Minimum head of 40 percent of design duty head.
2)  User-adjustable control mode settings and minimum/maximum
headset points using built-in programming interface.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 232123-5 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



d.  Controller Integrated Control Software:

1) Capable of controlling pump performance for non-overloading
power at every point of operation.
2)  Capable of maintaining flow rate data.

2.6 ELECTRONICALLY COMMUTATED MOTOR (ECM)

A.  Provide pumps so they are specified or scheduled with ECM.

1. Synchronous, constant torque, ECM with permanent magnet rotor. Rotor
magnets to be time-stable, nontoxic ceramic magnets (Sr-Fe).

2. Driven by a frequency converter with an integrated power factor correction filter.
Conventional induction motors will not be acceptable.

3. Each motor with an integrated variable-frequency drive, tested as one unit by
manufacturer.

4.  Motor speed adjustable over full range from 0 rpm to maximum scheduled
speed.

5. Variable motor speed to be controlled by a 0- to 10 V-dc or 4- to 20-mA input.

6. Integrated motor protection verified by UL to protect the pump against over-

/undervoltage, overtemperature of motor and/or electronics, overcurrent, locked
rotor, and dry run (no-load condition).

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine equipment foundations and anchor-bolt locations for compliance with
requirements for installation tolerances and other conditions affecting performance of
the Work.

B.  Examine roughing-in for piping systems to verify actual locations of piping connections
before pump installation.

C.  Examine foundations and inertia bases for suitable conditions where pumps will be
installed.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PUMP INSTALLATION

A.  Comply with HI 1.4.
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B. Install pumps to provide access for periodic maintenance including removing motors,
impellers, couplings, and accessories.

C.  Independently support pumps and piping so weight of piping is not supported by
pumps and weight of pumps is not supported by piping.

D.  Automatic Condensate Pump Units: Install units for collecting condensate and extend
to open drain.

E. Equipment Mounting:

1. Install base-mounted pumps on cast-in-place concrete equipment bases. Comply
with requirements for equipment bases and foundations specified in
Section 033000 "Cast-in-Place Concrete."

2. Comply with requirements for vibration isolation devices specified in
Section 230548.13 "Vibration Controls for HVAC."

F. Equipment Mounting: Install in-line pumps with continuous-thread hanger rods and
elastomeric hangers of size required to support weight of in-line pumps.
1. Comply with requirements for hangers and supports specified in Section 230529
"Hangers and Supports for HVAC Piping and Equipment."
3.3 ALIGNMENT

A.  Engage a factory-authorized service representative to perform alignment service.

B. Perform alignment service. When required by manufacturer to maintain warranty
coverage, engage a factory-authorized service representative to perform it.

C.  Comply with requirements in HI standards for alignment of pump and motor shaft. Add
shims to the motor feet and bolt motor to base frame. Do not use grout between
motor feet and base frame.

D.  Comply with pump and coupling manufacturers' written instructions.

E.  After alignment is correct, tighten foundation bolts evenly but not too firmly.
Completely fill baseplate with nonshrink, nonmetallic grout while metal blocks and
shims or wedges are in place. After grout has cured, fully tighten foundation bolts.

3.4 PIPING CONNECTIONS

A.  Drawings indicate general arrangement of piping, fittings, and specialties.

B.  Where installing piping adjacent to the pump allow space for service and maintenance.
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C.  Connect piping to pumps. Install valves that are same size as piping connected to

pumps.
D. Install suction and discharge pipe sizes equal to or greater than diameter of pump
nozzles.
E. Install check, shutoff, and throttling valves on discharge side of pumps.
F. Install suction diffuser and shutoff valve on suction side of pumps.
1. Use startup strainer for initial system startup. Install permanent strainer element

before turnover of system to Owner.

G. Install flexible connectors on suction and discharge sides of base-mounted pumps
between pump casing and valves.

H.  Install pressure gauges on pump suction and discharge or at integral pressure-gauge
tapping or install single gauge with multiple-input selector valve.

Install check valve on each condensate pump unit discharge unless unit has a factory-
installed check valve.
35 ELECTRICAL CONNECTIONS

A.  Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

B.  Ground equipment in accordance with Section 260526 "Grounding and Bonding for
Electrical Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, in
accordance with NFPA 70 and NECA 1.

D. Install nameplate for each electrical connection, indicating electrical equipment
designation and circuit number feeding connection.

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in
Section 260553 "Identification for Electrical Systems."
2. Nameplate shall be laminated acrylic or melamine plastic signs with a black

background and engraved white letters at least 1/2 inch (13 mm) high.

3.6 CONTROL CONNECTIONS

A.  Install control and electrical power wiring to field-mounted control devices.
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B.  Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical
Power Cables."

3.7 STARTUP SERVICE
A.  Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's
written instructions.

2. Check piping connections for tightness.

Clean strainers on suction piping. Use startup strainer for initial startup.

4. Perform the following startup checks for each pump before starting:

w

a.  Verify bearing lubrication.

b.  Verify that pump is free to rotate by hand and that pump for handling hot
liquid is free to rotate with pump hot and cold. If pump is bound or drags,
do not operate until cause of trouble is determined and corrected.

C. Verify that pump is rotating in correct direction.

5. Prime pump by opening suction valves and closing drains, and prepare pump for
operation.

6. Start motor.

7. Open discharge valve slowly.

3.8 FIELD QUALITY CONTROL

A.  Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including
connections.

C.  Perform tests and inspections with the assistance of a factory-authorized service
representative.

D.  Hydronic pumps will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports.

3.9 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain hydronic pumps.
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END OF SECTION 232123
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SECTION 232513 - WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS

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 the following water treatment for closed-loop hydronic systems:
1. Automatic chemical-feed equipment.
2. Chemicals.
B.  Related Requirements:
1.3 DEFINITIONS
A.  RO: Reverse osmosis.
B.  TDS: Total dissolved solids consist of salts and other materials that combine with water
as a solution.
C. TSS: Total suspended solids include both organic and inorganic solids that are
suspended in the water. These solids may include silt, plankton, and industrial wastes.
14 ACTION SUBMITTALS
A.  Product Data: Include rated capacities, operating characteristics, and furnished
specialties and accessories for the following products:
1. Bypass feeders.
2. Water meters.
3. Inhibitor injection timers.
4. pH controllers.
5. Chemical solution tanks.
6. Injection pumps.
7. Chemical-treatment test equipment.
8.  Chemical material safety data sheets.
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1.5

1.6

1.7

9. Inhibited ethylene glycol.
10. Inhibited propylene glycol.

Shop Drawings: Pretreatment and chemical-treatment equipment, showing tanks,
maintenance space required, and piping connections to hydronic systems.

1. Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.
INFORMATIONAL SUBMITTALS

Water-Analysis Provider Qualifications: Verification of experience and capability of
HVAC water-treatment service provider.

Field quality-control reports.

Water-Treatment Program: Written sequence of operation on an annual basis for the
application equipment required to achieve water quality defined in "Performance
Requirements" Article.

Water Analysis: lllustrate water quality available at Project site.

CLOSEOQUT SUBMITTALS

Operation and Maintenance Data: For sensors, injection pumps, and controllers to
include in emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-
treatment service provider, capable of analyzing water qualities, installing water-
treatment equipment, and applying water treatment as specified in this Section.

PART 2 - PRODUCTS

2.1

PERFORMANCE REQUIREMENTS

Provide all hardware, chemicals, and other material necessary to maintain HVAC water
quality in all systems, as indicated in this Specification. Water quality for hydronic
systems shall minimize corrosion, scale buildup, and biological growth for optimum
efficiency of hydronic equipment without creating a hazard to operating personnel or
the environment.
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2.2

Base HVAC water treatment on quality of water available at Project site, hydronic
system equipment material characteristics and functional performance characteristics,
operating personnel capabilities, and requirements and guidelines of authorities having
jurisdiction.

AUTOMATIC CHEMICAL-FEED EQUIPMENT

Water Meter, Piston Type, Threaded:

Nowuhcwn =

AWWA C700, oscillating-piston, magnetic-drive, totalization meter.

Body: Bronze.

Minimum Working-Pressure Rating: 150 psig.

Maximum Pressure Loss at Design Flow: 3 psig.

Registration: Gallons or cubic feet.

End Connections: Threaded.

Controls: Flow-control switch with normally open contacts, rated for maximum
10 A, 250-V ac, that will momentarily close at adjustable increments of total flow.
Electronic or digital interface for flow rate indication at central workstation
compatible with DDC system, as described in Section 230923 "Direct Digital
Control (DDC) System for HVAC." Low-voltage signal must be capable of
transmitting 1000 feet .

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Water Meter, Turbine Type, Threaded:

Nouswn =

AWWA C701, turbine-type, totalization meter.

Body: Bronze.

Minimum Working-Pressure Rating: 100 psig.

Maximum Pressure Loss at Design Flow: 3 psig.

Registration: Gallons or cubic feet.

End Connections: Threaded.

Controls: Flow-control switch with normally open contacts. rated for maximum
10 A, 250-V ac, that will momentarily close at adjustable increments of total flow.
Electronic or digital interface for flow rate indication at central workstation
compatible with DDC system, as described in Section 230923 "Direct Digital
Control (DDC) System for HVAC." Low-voltage signal must be capable of
transmitting 1000 feet.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Chemical Solution Tanks:
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1. Chemical-resistant reservoirs fabricated from high-density opaque polyethylene
with minimum 110 percent containment vessel.

2. Molded cover with recess for mounting pump.

3. Capacity: 30 gal.

D.  Chemical Solution Injection Pumps:

1. Self-priming, positive displacement; rated for intended chemical with minimum
25 percent safety factor for design pressure and temperature.

2. Adjustable flow rate.

3. Metal and thermoplastic construction.

4. Built-in relief valve.

5. Fully enclosed, continuous-duty, single-phase motor. Comply with requirements
in Section 230513 "Common Motor Requirements for HVAC Equipment.”

6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

E. Chemical Solution Tubing: Polyethylene tubing with compression fittings and joints
except ASTM A269/A269M, Type 304 stainless steel for steam boiler injection
assemblies.

F. Injection Assembly:

1. Quill: Minimum NPS 1/2 with insertion length sufficient to discharge into at least
25 percent of pipe diameter.

2. Ball Valve: Three-piece, stainless steel; selected to fit quill.

3. Packing Gland: Mechanical seal on quill of sufficient length to allow quill removal
during system operation.

4.  Assembly Pressure/Temperature Rating: Minimum 600 psig at 200 deg F.

2.3 CHEMICAL-TREATMENT TEST EQUIPMENT

A.  Test Kit: Manufacturer-recommended equipment and chemicals in a wall-mounted
cabinet for testing pH, corrosion inhibitors, alkalinity, hardness, and other properties
recommended by manufacturer.

B. Corrosion Test-Coupon Assembly: Constructed of corrosive-resistant material,
complete with piping, valves, and mild steel and copper coupons. Locate copper
coupon downstream from mild steel coupon in the test-coupon assembly.

1. Two-station rack for closed-loop systems.
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 232513-4 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



2.4 CHEMICALS

A.  Chemicals shall be as recommended by water-treatment system manufacturer,
compatible with piping system components and connected equipment, and able to
attain water quality specified in "Performance Requirements" Article.

PART 3 - EXECUTION

3.1 WATER ANALYSIS
A.  Perform an analysis of supply water to determine quality of water available at Project
site.
3.2 INSTALLATION

A.  Install chemical-application equipment on concrete bases, level and plumb. Maintain
manufacturer's recommended clearances. Arrange units, so controls and devices that
require servicing are accessible. Anchor chemical tanks and floor-mounting accessories
to substrate. Install all chemical application equipment within a spill-containment area
without floor drain.

B. Install water-testing equipment on wall near water-chemical-application equipment.
C. Install interconnecting control wiring for chemical-treatment controls and sensors.
D.  Mount sensors and injectors in piping circuits.

E. Bypass Feeders: Install in closed hydronic systems, including hot-water heating, and
equip with the following:

1. Install bypass feeder in a bypass circuit around circulating pumps unless indicated
otherwise on Drawings.

2. Install test-coupon assembly in bypass circuit around circulating pumps unless
otherwise indicated on Drawings.

3. Install a gate or full-port ball isolation valves on inlet, outlet, and drain below the
feeder inlet.

4. Install a swing check on the inlet after the isolation valve.

F. Install automatic fluid make-up equipment for glycol water system, and include the
following:
1. Chemical solution tanks.

2. Chemical solution injection pumps.
3. Water meter in makeup supply to system.
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3.3

34

3.5

4., Pressure switch to operate injection pump as necessary to maintain glycol system
pressure.

PIPING CONNECTIONS

Piping installation requirement are specified in other Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to equipment, allow space for service and
maintenance.

Make piping connections between HVAC water-treatment equipment and dissimilar-
metal piping with dielectric fittings. Dielectric fittings are specified in Section 232113
"Hydronic Piping."

Install shutoff valves on HVAC water-treatment equipment inlet and outlet. Metal
general-duty valves are specified in Section 230523.11 "Globe Valves for HVAC Piping,"
Section 230523.12 "Ball Valves for HVAC Piping," Section 230523.13 "Butterfly Valves
for HVAC Piping," and Section 230523.15 "Gate Valves for HVAC Piping."

Comply with requirements in Section 221119 "Domestic Water Piping Specialties” for
backflow preventers required in makeup-water connections to potable-water systems.
ELECTRICAL CONNECTIONS

Confirm applicable electrical requirements in electrical Sections for connecting
electrical equipment.

Ground equipment in accordance with Section 260526 "Grounding and Bonding for
Electrical Systems."

Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including
connections.
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D. Perform tests and inspections with the assistance of a factory-authorized service
representative.

E. Tests and Inspections:

1. Inspect field-assembled components and equipment installation, including piping
and electrical connections.

2. Inspect piping and equipment to determine that systems and equipment have
been cleaned, flushed, and filled with water, and are fully operational before
introducing chemicals for water-treatment system.

3. Place HVAC water-treatment system into operation and calibrate controls during
the preliminary phase of hydronic systems' startup procedures.

4. Do not enclose, cover, or put piping into operation until it is tested, and
satisfactory test results are achieved.

5.  Test for leaks and defects. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

6. Leave uncovered and unconcealed new, altered, extended, and replaced water
piping until it has been tested and approved. Expose work that has been covered
or concealed before it has been tested and approved.

7.  Cap and subject piping to static water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow test pressure to stand for four hours. Leaks and loss
in test pressure constitute defects.

8. Repair leaks and defects with new materials, and retest piping until no leaks exist.

F. Equipment will be considered defective if it does not pass tests and inspections.

G.  Prepare test and inspection reports.

H. At eight -week intervals following Substantial Completion, perform separate water
analyses on hydronic systems to show that automatic chemical-feed systems are
maintaining water quality within performance requirements specified in this Section.
Submit written reports of water analysis, advising Owner of changes necessary to
adhere to "Performance Requirements" Article.

Comply with ASTM D3370 and with the following standards:

1. Silica: ASTM D859.

2. Acidity and Alkalinity: ASTM D1067.

3. Iron: ASTM D1068.

4, Water Hardness: ASTM D1126.
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3.6 MAINTENANCE SERVICE

A.  Scope of Maintenance Service: Provide chemicals and service program to maintain
water conditions required above, to inhibit corrosion and scale formation for hydronic
piping and equipment. Services and chemicals shall be provided for a period of one
year from date of Substantial Completion and shall include the following:

1.
2.

o v AW

Initial water analysis and HVAC water-treatment recommendations.

Startup assistance for Contractor to flush the systems, clean with detergents, and
initially fill systems with required chemical treatment prior to operation.

Periodic field service and consultation.

Customer report charts and log sheets.

Laboratory technical analysis.

Analyses and reports of all chemical items concerning safety and compliance with
government regulations.

3.7 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain HVAC water-treatment systems and
equipment.

END OF SECTION 232513
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SECTION 235233 - WATER-TUBE BOILERS

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 packaged, factory-fabricated and -assembled, gas-fired, finned water-
tube boilers for generating hot water.

B.  Section includes packaged, factory- assembled, water-tube boilers for generating hot
water.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product, include the following:

1. Construction details, material descriptions, dimensions, and weights of individual
components, profiles, and finishes for boilers.

2. Rated capacities, operating characteristics, and furnished specialties and
accessories.

3. Predicted boiler efficiency while operating at design capacity and at varying part
loads with basis indicated.

4.  Predicted emissions levels while operating at design capacity and at varying part
loads with basis indicated. Indicate operation that produces worst-case
emissions.

5.  Technical data for refractory and insulation, including temperature rating, thermal
performance, attachment, and arrangement.

6.  Calculations showing predicted surface temperature of boiler jacket with basis
indicated.

7. Force and moment capacity of each piping and flue connection.

8. Dimensioned location of low, high, and normal water level, showing operating set
point and each alarm set point.

9.  Temperature and pressure rating, size, and materials of construction for boiler
trim components, including piping, fittings, flanges, unions, and valves. Provide
valve manufacturer's product data for each valve furnished. For safety valves,
include trip and reset settings and flow capacity.
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10.

11.

12.

13.

Manufacturer's product data showing size, scale range, and accuracy of
thermometers and pressure gages.

Pressure rating, size, and materials of construction for boiler fuel train
components, including piping, fittings, flanges, unions, switches, and valves.
Provide manufacturer's product data for each valve and switch furnished.
Detailed information of controls, including product data with technical
performance, operating characteristics, and sequence of operation.

Product data for each motor, including performance, operating characteristics,
and materials of construction.

B.  Sustainable Design Submittals:

C.  Shop Drawings: For boilers, boiler trim, and accessories.

1. Include plans, elevations, sections, and mounting details.

2. Include details of equipment assembilies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and
size of each field connection.

3. Include diagrams for power, signal, and control wiring. Differentiate between
factory and field installation.

4, Include piping diagrams of factory-furnished piping that indicate size and each
piping component.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plan and elevation views, drawn to 1/4" scale, indicating
equipment manufacturers' service clearances, structure and base attachment, piping,
power, controls, and flues. Each view shows a screened background with the following:

1.
2.

Column grids, beams, columns, and concrete housekeeping pads.

Room layout with walls, floors, and roofs, including each room name and
number.

Equipment and products of other trades that are located in vicinity of boilers and
are part of final installation, such as lighting, fire-suppression systems, and
plumbing systems.

B. Seismic Qualification Certificates: For boilers, accessories, and components, from
manufacturer.

Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.
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3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

C. Installation instructions.

D.  Source quality-control reports.

E. Field quality-control reports.

F. Sample Warranty: For special warranty.
G.  Other Informational Submittals:

1. ASME "A" Stamp Certification and Report: Submit "A" stamp certificate of
authorization as required by authorities having jurisdiction, and document
hydrostatic testing of piping external to boiler.

2. Startup service reports.

1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For boilers, components, and accessories to include
in emergency, operation, and maintenance manuals.

B.  Spare Parts List: Recommended spare parts list with quantity for each.

C.  Touch-up Paint Description: Detailed description of paint used in application of finish
coat to allow for procurement of a matching paint.

D. Instructional Videos: Including those that are prerecorded and those that are recorded
during training.
1.6 MAINTENANCE MATERIAL SUBMITTALS

A.  Tool kit to include the following:

1. Atool kit specially designed by boiler manufacturer for use in servicing boiler(s)
furnished.
2. Special tools required to service boiler components not readily available to

Owner service personnel in performing routine maintenance.

3. Lockable case with hinged cover, marked with large and permanent text to
indicate the special purpose of tool kit, such as "Boiler Tool Kit." Text size shall be
at least 1 inch (25 mm) high.

4. Alist of each tool furnished. Permanently attach the list to the underside of case
cover. Text size shall be at least 0.5 inch (13 mm) high.
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1.7

1.8

Touch-up Paint: 32-0z. (1-L container of paint used for finish coat. Label on outside of
container shall have a detailed description of paint to allow for procurement of a
matching paint in the future.

DELIVERY, STORAGE, AND HANDLING

Ship boilers from the factory free of water. Drain water and blow dry with compressed
air if required to remove all water before shipping.

Cover and protect flue, electrical controls, and piping connections before shipping.
Protect and seal openings and connections with blinds, caps, plugs, and other materials
during delivery, storage, and handling.

Protect boiler components with removable temporary enclosures to prevent damage
during shipping, storage, and installation.

Package boiler for export shipping in totally enclosed crate.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace heat exchangers damaged
by thermal shock and vent dampers of boilers that fail in materials or workmanship
within specified warranty period.

1. Warranty Period for Heat Exchangers: 20 years from date of Substantial
Completion.

2. Warranty Period for Vent Dampers: Five years from date of Substantial
Completion.

Special Warranty: Manufacturer agrees to repair or replace drums, tubes, headers,
cabinets, atmospheric gas burners, and pressure vessels of boilers that fail in materials
or workmanship within specified warranty period.

1. Warranty Period for Drums, Tubes, Headers, Cabinets, and Atmospheric Gas
Burner: Five years from date of Substantial Completion, pro rata.

2. Warranty Period for Pressure Vessel: 20 years from date of Substantial
Completion, for thermal shock.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Gas-Fired Boiler Emissions: Not to exceed allowable ambient-air quality standards in
governing jurisdiction and indicated values.

1.

5.
6.

Carbon monoxide:

a. 50 parts per million at any point from 100 percent to 50 percent fire.
b. 150 parts per million at any point below 50 percent fire.

Nitrogen compounds: 30 parts per million (dry volume basis and corrected to 3
percent oxygen) at any point from 100 percent to low fire.

Sulfur compounds: One part per million (dry volume basis and corrected to 3
percent oxygen) at any point from 100 percent to low fire.

Hydrocarbon and Volatile Organic Compounds: 10 parts per million (dry volume
basis and corrected to 3 percent oxygen) at any point from 100 percent to low
fire.

Particulate Matter: 0.01 lb/MMBtu

Smoke: Not visible and not to exceed No. 1 on the Bacharach smoke scale.

B. Multiple Boiler Operation: Equip individual boilers in multiple boiler applications with
integral controls to provide multiple boiler operation for optimum system performance,
energy efficiency, and the following:

1.
2.

Equalize runtime of boilers in service.

Operate multiple boilers hot to minimize disruption of service in the event of
single boiler failure.

Configure controls so any boiler can be taken out of service with power
disconnected and not impact multiple boiler operation.

D.  Operation Following Loss of Normal Power:

1.

2.

Equipment, associated factory- and field-installed controls, and associated
electrical equipment and power supply connected to back-up power system shall
automatically return equipment and associated controls to the operating state
occurring immediately before loss of normal power without need for manual
intervention by an operator when power is restored either through a back-up
power source or through normal power if restored before back-up power is
brought online.
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3. Refer to Drawings for equipment served by back-up power systems.
4, Provide means and methods required to satisfy requirement even if not explicitly
indicated.

E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

F. ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and
Pressure Vessel Code.

G.  ASHRAE/IES 90.1 Compliance: Boilers shall have minimum efficiency according to "Gas
and Oil Fired Boilers - Minimum Efficiency Requirements."

H.  DOE Compliance: Minimum efficiency for boilers with capacity of 300,000 Btu/h (87.9
kW) shall comply with 10 CFR 430, Subpart B, Appendix N, "Uniform Test Method for
Measuring the Energy Consumption of Furnaces and Boilers."

UL Compliance: Test boilers for compliance with UL 726 and UL 795. Boilers shall be
listed and labeled by a testing agency acceptable to authorities having jurisdiction.

2.2 FINNED WATER-TUBE BOILERS

A.  Description: Factory-fabricated, -assembled, and -tested boiler, with tubes sealed into
headers pressure tight, and set on a steel base; including insulated jacket, flue-gas vent,
combustion-air-intake connections, water supply and return connections, and controls.

B.  Heat Exchanger:

1. Finned copper tubing with stainless-steel baffles.

2. Cast-iron or Steel headers.

3. Single or Two-pass, horizontal, vertical or coil configuration.
4.  Tubes shall be sealed in header with silicone O-ring gaskets.

C.  Combustion Chamber Internal Insulation: Interlocking panels of refractory insulation,
high-temperature cements, mineral fiber, and ceramic refractory tile for service
temperatures of up to 2000 deg F (1100 deg C).

D. Casing:
1. Jacket: Sheet metal, with snap-in or interlocking closures.
2. Control Compartment Enclosure: NEMA 250, Type 1A.
3. Finish: Baked enamel over primer.
4. Insulation: Minimum 1-inch- (25-mmthick, mineral-fiber insulation surrounding

the heat exchanger.
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5. Combustion-Air Connection: Inlet duct collar and sheet metal closure over burner

compartment.
6. Mounting base to secure boiler
E. Burner:
1. Burner Tubes and Orifices: Stainless steel, for natural gas.
a. Direct Vent: Factory-mounted centrifugal fan to draw flue gas out of boiler

and discharge into boiler vent.
2. Vertical Burner:

a. High-temperature stainless steel to fire in a 360-degree pattern.
b.  Fan shall be controlled to prepurge and postpurge the combustion
chamber before firing.

3. Gas Train: Control devices and full-modulation control sequence shall comply
with AGA requirements. In addition to these requirements, include shutoff cock,
pressure regulator, and control valve.

4, Pilot: Standing pilot ignition with 100 percent main-valve and pilot-safety shutoff
with electronic supervision of burner flame.

5. Flue-Gas Recirculation System: Centrifugal fans on burner assembly to recirculate
flue gas to decrease emissions to requirements indicated. Complete package
integrating burner, fan, damper, fuel train, and controls. Provide interconnecting
external ducting if required by manufacturer's design.

6. Motors: Comply with requirements for motors specified in Section 230513
"Common Motor Requirements for HVAC Equipment.”

F. Hot-Water Boiler Trim:

1. Hot-Water Temperature Controllers: Operating, firing rate, and high limit.

2. Safety Relief Valve: ASME rated.

3. Pressure and Temperature Gage: Minimum 3-1/2-inch- (89-mm-) diameter,
combination water-pressure and -temperature gage. Gages shall have operating-
pressure and -temperature ranges, so normal operating range is about 50
percent of full range.

4. Boiler Air Vent: Automatic

Drain Valve: Minimum NPS 3/4 (DN 20) hose-end valve.

6.  Circulation Pump: Non-overloading, in-line pump with split-capacitor motor
having thermal-overload protection and lubricated bearings; designed to operate
at boiler flow rate, pressures, and temperatures.

v

G. Controls:

1. Boiler operating controls shall include the following devices and features:
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Control transformer.

Set-Point Adjust: Set points shall be adjustable.

C. Include automatic, alternating-firing sequence for multiple boilers to ensure
maximum system efficiency throughout the load range and to provide
equal runtime for boilers.

oo

2. Burner Operating Controls: To maintain safe operating conditions, burner safety
controls limit burner operation.

a. High Cutoff: Automatic reset stops burner if operating conditions rise
above maximum boiler design temperature.

b.  Water Flow Switch: Automatic-reset paddle-switch shall prevent burner
operation on low water flow.

C. Audible Alarm: Factory mounted on control panel with silence switch; shall
sound alarm for above conditions.

3. DDC System Interface: Factory install hardware and software to enable system to
monitor, control, and display boiler status and alarms.

a. Communication Interface: ASHRAE 135 (BACnet) communication interface
shall enable control system operator to remotely control on/off operation
and capacity of boiler and monitor the boiler operation from an operator
workstation. The control features and monitoring points at the boiler-
control panel shall be available to the control system through an interface.

2.3 ELECTRICAL POWER

A.  Single-Point Field Power Connection: Factory-installed and -wired switches, motor
controllers, transformers, and other electrical devices necessary shall provide a single-
point field power connection to boiler.

1. Enclosure: NEMA 250, Type 1

a. Enclosure shall have integral vents, fans, heat, and air conditioner as
required to automatically control temperature inside enclosure within safe
operating limits of devices installed within the enclosure.

b.  Mounted on boiler assembly at a location convenient to operator.
Enclosure shall have hinged full-size door with key lock with common key
for all locks.

2. Wiring shall be numbered and color-coded to match wiring diagram. Provide a
laminated wiring diagram located inside enclosure.

3. Install factory wiring outside of an enclosure in a metal raceway. Make final
connections to motors using flexible conduit. Provide watertight installation for
applications exposed to moisture.
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4, Field power interface shall be to fused disconnect switch. Withstanding rating of
disconnecting means shall protect equipment. Coordinate requirements with field
electrical power source.

5. Provide branch power circuit to each motor and to controls with disconnect
switch or circuit breaker.
6. Provide each motor with NEMA-rated motor controller, hand-off-auto switch, and

overcurrent protection. Provide variable-frequency controller with manual bypass
and line reactors for each variable-speed motor indicated.
2.4 VENTING KITS

A.  Vent Damper: Motorized; UL listed for use on atmospheric burner boiler equipped with
draft hood; motor to open and close damper; stainless-steel vent coupling and damper
blade; keyed wiring harness connector plug; and dual-position switches to permit
burner operation.

B.  rness connector plug; and dual-position switches to permit burner operation.
C.  Kit: Complete system, ASTM A959, Type 29-4C stainless steel, pipe, vent terminal,
thimble, indoor plate, vent adapter, condensate trap, and sealant.
2.5 CAPACITIES AND CHARACTERISTICS

A.  See Information on Drawings

2.6 SOURCE QUALITY CONTROL

A.  Test and inspect factory-assembled boilers, before shipping, according to 2010 ASME
Boiler and Pressure Vessel Code.

B.  Burner and Hydrostatic Test:

1. Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of
nitrogen emissions, and carbon monoxide in flue gas and to achieve performance
requirements indicated.

2. Perform hydrostatic test of pressure vessel, piping, and trim of assembled boiler.

C.  Witness Testing:

1. Allow Owner access to witness source quality-control testing of boilers.
2. Notify Owner 15days in advance of testing.
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PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Before boiler installation, examine roughing-in for concrete equipment bases, anchor-
bolt sizes and locations, and flue; piping; controls; and electrical connections to verify
actual locations, sizes, and other conditions affecting boiler performance, maintenance,
and operations.

1. Boiler locations indicated on Drawings are approximate. Determine exact
locations before roughing-in for flue, piping, controls, and electrical connections.

Examine areas where boilers will be installed for suitable conditions.

Proceed with installation only after unsatisfactory conditions have been corrected.

BOILER INSTALLATION

Coordinate size and location of bases. Cast anchor-bolt inserts into concrete bases.
Concrete, reinforcement, and formwork requirements are specified with concrete.

Equipment Mounting:

1. Install boilers on cast-in-place concrete equipment base(s). Comply with
requirements for equipment bases and foundations specified in Section 033000
"Cast-in-Place Concrete."

2. Comply with requirements for vibration isolation devices specified in
Section 230548.13 "Vibration Controls for HVAC."

Install gas-fired boilers according to NFPA 54.

Assemble and install boiler trim, components, and accessories that are not factory
installed.

Install control and electrical devices furnished with boiler that are not factory mounted.

Install control and power wiring to field-mounted control and electrical devices
furnished with boiler that are not factory installed.

Perform boil-out and cleaning procedures according to manufacturer's written
instructions after completion of hydrostatic testing and before performing other field
tests. Boiler manufacturer's factory-authorized representative shall witness boil-out and
cleaning procedures. Following boil-out and cleaning procedures, boiler shall be
washed and flushed until water leaving boiler is clear.
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3.3

34

Protect boiler fireside and waterside from corrosion.

1. Before boiler is filled with water, protect by dry storage method recommended by
boiler manufacturer.

2. After boiler is filled with water, and left not fired for more than 10days, protect by
wet storage method recommended by boiler manufacturer.

3. Chemical Treatment: Quality of water in boilers shall be maintained by a
professional water-treatment organization that shall provide on-site supervision
to maintain the required water quality during periods of boiler storage as well as
during operating, standby, and test conditions.

PIPING CONNECTIONS

Piping installation requirements are specified in other Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to boiler(s), allow space for service and maintenance.

Connect gas piping to boiler gas-train inlet with dirt leg, shutoff valve, and union or
flange. Piping shall be at least full size of gas-train connection. Provide a reducer if
required.

Connect hot-water piping to supply- and return-boiler connections with shutoff valve
and union or flange at each connection.

Install piping from safety relief valves to nearest floor drain.

Install piping from safety valves and drip-pan elbows. Extend piping from safety valves
and terminate to vent outdoors. Extend piping from drip-pan elbow drain to nearest
floor drain.

Install piping from equipment drain connection to nearest floor drain. Piping shall be at
least full size of connection. Provide an isolation valve if required.

Connect chemical-treatment piping to each boiler chemical-treatment connection with
check valve and isolation valve.
FLUE CONNECTIONS

Boiler Flue Venting:
1. Connect full size to boiler connections. Comply with requirements in
Section 235123 "Gas Vents."

Install easily accessible test ports for field testing of flue gas from each boiler.
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3.5

3.6

3.7

3.8

ELECTRICAL POWER CONNECTIONS

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

CONTROLS CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

Connect control wiring between boilers and other equipment to interlock operation as
required, to provide a complete and functioning system.

Connect control wiring between boiler control interface and DDC control system for
remote monitoring and control of boilers.

NETWORK AND PHONE CONNECTIONS

Connect LAN/WAN network cable to boiler controls to provide connectivity for remote
monitoring through integrated boiler control system.

Connect phone system cable to boiler controls to provide connectivity for remote
monitoring and alarm notification through integrated boiler control system.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including
connections.

Perform the following tests and inspections with the assistance of a factory-authorized
service representative:

1. Perform installation and startup checks according to manufacturer's written
instructions.

2. Hydrostatic Leak Test: Repair leaks and retest until no leaks exist.

3. Operational Test: Start units to confirm proper motor rotation and unit operation.
Adjust air-fuel ratio and combustion.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 235233-12 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



4.  Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

a. Burner Test: Adjust burner to eliminate excess oxygen, carbon dioxide,
oxides of nitrogen emissions, and carbon monoxide in flue gas and to
achieve combustion efficiency.

b.  Check and adjust initial operating set points and high- and low-limit safety
set points of fuel supply, water level, and water temperature

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

D. Boiler will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.

F. Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions. Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.

G. Performance Tests:

1. Manufacturer's Field Service: Engage a factory-authorized service representative
to inspect component assemblies and equipment installations, including
connections, and to conduct performance testing.

2. Boilers shall comply with performance requirements indicated, as determined by
field-performance tests. Adjust, modify, or replace equipment in order to comply.

3.  Perform field-performance tests to determine the capacity and efficiency of the
boilers.

o

For dual-fuel boilers, perform tests for each fuel.

b.  Test for full capacity.

Test for boiler efficiency at low fire, 10, 20, 30, 40, 50, 60, 70, 80, 90, and
high fire (100) percent of full capacity. Determine and document efficiency
at each test point.

4. Test each safety valve. Record pressure at valve blowdown and reset. Test valve(s)
with boiler operating at full capacity to ensure valve has capacity to prevent
further rise in pressure.

5. For boilers equipped with automatic oxygen trim control, conduct tests with
automatic oxygen trim control on manual at zero trim and record performance.
Repeat tests with automatic oxygen trim control under automatic control and
record performance.

6. Repeat tests until results comply with requirements indicated.
7. Provide measurement and analysis equipment required to determine
performance.
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8. Provide temporary equipment and system modifications necessary to dissipate
the heat produced during tests if building systems are inadequate.

9. Notify Owner 20 days in advance of test dates.

10. Document test results in a report and submit with informational submittals.

3.9 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance

personnel to adjust, operate, and maintain boilers. Refer to Section 017900
"Demonstration and Training."

END OF SECTION 235233
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

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.

B. This section applies to work in all of Division 26.

1.2 SECTION INCLUDES:

A. Electrical equipment coordination and installation.
B. Common electrical installation requirements.

1.3 COORDINATION
A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference

to other installations.

To allow right of way for piping and conduit installed at required slope.

4. Connecting raceways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

w

B. Coordinate installation of required supporting devices and set sleeves in cast-in-
place concrete, masonry walls, and other structural components as they are
constructed.

C. Coordinate location of access panels and doors for electrical items that are behind
finished surfaces or otherwise concealed. Access doors and panels are specified in
Division 08 Section "Access Doors and Frames."

D. Coordinate with Appalachian Power for utility connection requirements
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PART2  EXECUTION

2.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A. Comply with NECA 1, NFPA 70, IEEE C2 and Virginia Building Code.

B. All electrical equipment, including switchboards, switchgear, transformers, drives and
panelboards, shall be stored in such a fashion to avoid moisture accumulation.
Storage conditions and measures shall conform to NEMA and manufacturers
requirements for protection of equipment prior to installation and/or energization.

C. Measure indicated mounting heights to bottom of unit for suspended items and to
center of unit for wall-mounting items.

D. All electrical work shall be supervised by a journeyman electrician minimum.

E. Phase rotation shall be verified at each 3-phase panel, safety switch, and receptacle
upon installation.

F. Treat ends of cut galvanized strut and other cut edges of galvanized material with a
zinc based protective coating.

G. Bond neutrals of transformers and other separately derived sources at the
transformer or source. Do not bond the neutral at any panelboard, MCC, disconnect,
or other non-source location.

H. Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide maximum
possible headroom consistent with these requirements.

I.  Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect
in such a way as to facilitate future disconnecting with minimum interference with
other items in the vicinity.

J.Right of Way: Give to piping systems installed at a required slope.

2.2 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for
electrical installations to restore original fire-resistance rating of assembly.
Firestopping materials and installation requirements are specified in Division 07
Section "Penetration Firestopping.”

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 260500-2 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



END OF SECTION 260500
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

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.

B. This section applies to work in all of Division 26.

1.2 SECTION INCLUDES:

A. Building wires and cables rated 600 V and less.

B. Connectors, splices, and terminations rated 600 V and less.
1.3 DEFINITIONS

A. EPDM: Ethylene-propylene-diene terpolymer rubber.

B. NBR: Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Qualification Data: For testing agency.

C. Field quality-control test reports.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use.

B. Comply with NFPA 70.

PART 2 PRODUCTS
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2.1 CONDUCTORS AND CABLES

A.

Manufacturers:  Subject to compliance with requirements, available manufacturers
listed but not limited to the following:

1. General Cable Corporation.
2. Southwire Company.

Copper Conductors:  Comply with NEMA WC 70.
1. Solid for No. 10 AWG and smaller: Stranded for No. 8 AWG and larger.

Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, XHHW
and SO.

Multi-conductor Cable: Comply with NEMA WC 70 for Type SO with ground wire.

2.2 CONNECTORS AND SPLICES

A.

PART 3

Manufacturers:  Subject to compliance with requirements, available manufacturers
listed but not limited to the following:

1. Hubbell Power Systems, Inc.
2. 0O-Z/Gedney; EGS Electrical Group LLC.
3. 3M,; Electrical Products Division.

Description:  Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A.

All conductors shall be copper. All conductors shall be stranded.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS

A.

B.

Service Entrance: Type XHHW, single conductors in raceway.

Feeders: Type THHN/THWN dual rated, single conductors in raceway unless
otherwise noted.

C. Branch Circuits: Type THHN /THWN dual rated, single conductors in raceway.
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D. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, and strain relief device at terminations to suit application.

E. Class 1 Control Circuits: Type THHN /THWN dual rated, in raceway.

F. Class 2 Control Circuits: Type THHN /THWN dual rated, in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES
A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Use manufacturer-approved pulling compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Do not exceed
manufacturer's recommended maximum pulling tensions and sidewall pressure
values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable
grips, which will not damage cables or raceway.

D. Support cables according to Division 26 Section "Hangers and Supports for Electrical
Systems."

E. Identify and color-code conductors and cables according to Division 26 Section
"Identification for Electrical Systems."

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use
those specified in UL 486A and UL 486B.

B. Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.5 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to Division 07 Section
"Penetration Firestopping.”
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3.6 FIELD QUALITY CONTROL
A. Perform tests and inspections and prepare test reports.
B. Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been
energized, test service entrance and feeder conductors, for compliance with
requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification.  Certify compliance with test parameters.

C. Test Reports: Prepare a written report to record the following:

1. Test procedures used.

2. Test results that comply with requirements.

3. Test results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.

D. Remove and replace malfunctioning conductors and connections then retest as
specified above.

1. All testing results must be approved prior to energizing of circuits, especially all
exterior service entry, exterior circuits, and feeders over 30 amps.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART1 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.

B. This section applies to work in all of Division 26.

1.2 SECTION INCLUDES:

A. Methods and materials for grounding systems and equipment, plus the following
special applications:

1. Underground distribution grounding.
2. Common ground bonding.
1.3 SUBMITTALS
A. Product Data: For each type of product indicated.

B. Other Informational Submittals: Plans showing dimensioned as-built locations of
grounding features specified in Part 3 "Field Quality Control" Article, including the
following:

1. Grounding arrangements and connections for separately derived systems.

C. Qualification Data: For testing agency and testing agency's field supervisor.
D. Field quality-control test reports.

E. Operation and Maintenance Data: For grounding to include the following in
emergency, operation, and maintenance manuals:

1. Instructions for periodic testing and inspection of grounding features at test wells
ground rings and grounding connections for separately derived systems based
on NETA ATS.

a. Tests shall be to determine if ground resistance or impedance values remain
within specified maximums, and instructions shall recommend corrective
action if they do not.
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b. Include recommended testing intervals.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
International Electrical Testing Association and that is acceptable to authorities
having jurisdiction.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use.

C. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 PRODUCTS

2.1 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable Lightning Protection: 28 kcmil, 14 strands of No. 17 AWG

conductor, 1/4 inch in diameter.

Bonding Conductors:  As indicated, stranded conductor.

6. Bonding Jumper: Copper tape, braided conductors, terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

HwnN =

C. Grounding Bar: Rectangular bars of annealed copper, with insulators, refer to
drawings for size.

D. CONNECTORS

1. Listed and labeled by a nationally recognized testing laboratory acceptable to
authorities having jurisdiction for applications in which used, and for specific
types, sizes, and combinations of conductors and other items connected.
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2. Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted
pressure-type, with at least two bolts.

a. Pipe Connectors: Clamp type, sized for pipe.

3. Exothermic Welded Connectors: Heavy duty exothermic-welding kits of types
recommended by kit manufacturer for materials being joined and installation
conditions.

E. GROUNDING ELECTRODES

1. Ground Rods: Copper-clad segmental; 10-foot sections 3/4 inch in diameter.

PART 3 EXECUTION

3.1 APPLICATIONS
A. Conductors: Install stranded conductors, unless otherwise indicated.

B. Underground Grounding Conductors: Install bare tinned-copper conductor,
No. 3/0 AWG minimum.
1. Bury at least 24 inches (600 mm) below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank
when indicated as part of duct-bank installation.

C. Grounding Bar: Install in electrical telephone and communication equipment
rooms, in rooms housing service equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches (150
mm) above finished floor, unless otherwise indicated.

D. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Exothermic Welded connectors, except at test wells
and as otherwise indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Exothermic Welded connectors.

5. Ground rod segments: Exothermic Welded connectors.

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

A. Comply with IEEE C2 grounding requirements.
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B. Grounding Handholes: Install a driven ground rod in handhole, close to wall, and
set rod depth so 4 inches (100 mm) will extend above gravel fill.

C. Pad-Mounted Transformers: Install two ground rods and ground ring around the
pad. Ground pad-mounted equipment and non-current-carrying metal items
associated with substations by connecting them to underground cable and
grounding electrodes. Install tinned-copper conductor not less than No. 2 AWG for
ground ring and for taps to equipment grounding terminals. Bury ground ring not
less than 6 inches (150 mm) from the foundation.

3.3 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch
circuits.

B. Install insulated equipment grounding conductors with the following items, in
addition to those required by NFPA 70:

Feeders and branch circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.
Flexible raceway runs.

vk w2

3.4 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible, unless
otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact, or damage.

B. Common Ground Bonding with Lightning Protection System: Comply with
NFPA 780 and UL 96 when interconnecting with lightning protection system. Bond
electrical power system ground directly to lightning protection system grounding
conductor at closest point to electrical service grounding electrode. Use bonding
conductor sized same as system grounding electrode conductor and install in
conduit.

C. Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance, except where routed through short lengths of conduit.
1. Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.
2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install so vibration is not transmitted to rigidly mounted equipment.
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3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-
type connection is required, use a bolted clamp.

D. Grounding and Bonding for Piping:

3. Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main
metal water service entrances to building. Connect grounding conductors to
main metal water service pipes, using a bolted clamp connector or by bolting a
lug-type connector to a pipe flange, using one of the lug bolts of the flange.
Where a dielectric main water fitting is installed, connect grounding conductor on
street side of fitting. Bond metal grounding conductor conduit or sleeve to
conductor at each end.

4.  Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.

5. Bond each aboveground portion of gas piping system downstream from
equipment shutoff valve.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing and inspecting agency to perform the
following field tests and inspections and prepare test reports:

B. Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

2. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding
terminal, at ground test wells, and at individual ground rods. Make tests at
ground rods before any conductors are connected.

a. Measure ground resistance not less than two full days after last trace of
precipitation and without soil being moistened by any means other than
natural drainage or seepage and without chemical treatment or other artificial
means of reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

3. Prepare dimensioned drawings locating each test well, ground rod and ground
rod assembly, and other grounding electrodes. Identify each by letter in
alphabetical order, and key to the record of tests and observations. Include the
number of rods driven and their depth at each location and include observations
of weather and other phenomena that may affect test results. Describe
measures taken to improve test results.
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C. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment: 5 ohms.
2. Pad-Mounted Equipment: 5 ohms.

D. Excessive Ground Resistance: If resistance to ground exceeds specified values with
3 rod segments, notify Engineer promptly and include recommendations to reduce
ground resistance.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

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.

B. This section applies to work in all of Division 26.

1.2 SECTION INCLUDES:

A. Hangers and supports for electrical equipment and systems.

B. Construction requirements for concrete bases.
1.3 RELATED SECTIONS INCLUDE THE FOLLOWING:

A. Division 26 Section "Vibration and Seismic Controls for Electrical Systems" for

products and installation requirements necessary for compliance with seismic criteria.

1.4 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. RMC: Rigid metal conduit.

1.5 PERFORMANCE REQUIREMENTS

A. Design supports for multiple raceways capable of supporting combined weight of
supported systems and its contents.

B. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum
loads calculated or imposed for this Project, with a minimum structural safety factor
of five times the applied force.
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1.6 SUBMITTALS
A. Product Data: For the following:
1. Steel slotted support systems.

B. Welding certificates.

1.7 QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel.”

B. Comply with NFPA 70.

1.8 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Division 03.

PART 2 PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated
components for field assembly.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers listed but not limited to the following:

Allied Tube & Conduit.

Cooper B-Ling, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

el B o Mo Wi o S ¥

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

3. Painted Coatings: Manufacturer's standard painted coating applied according
to MFMA-4.

4. Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.
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Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting
of threaded body and insulating wedging plug or plugs for non-armored electrical
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables
supported. Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical
items or their supports to building surfaces include the following:

1. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened Portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

a. Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

(i) Cooper B-Ling, Inc; a division of Cooper Industries.

(i) Empire Tool and Manufacturing Co., Inc.

(iii) Hilti Inc.

(iv) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
(v) MKT Fastening, LLC.

2. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural element.

4. Through Bolts:  Structural type, hex head, and high strength. Comply with
ASTM A 325.

5. Toggle Bolts: All-steel springhead type.

6. Hanger Rods: Threaded steel.

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.
B. Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for
steel shapes and plates.
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PART 3  EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT, and RMC as scheduled in NECA 1, where it's Table 1 lists maximum
spacings less than stated in NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in
diameter.

C. Multiple Raceways: Install trapeze-type supports fabricated with steel slotted
support system, sized so capacity can be increased by at least 25 percent in future
without exceeding specified design load limits.

1. Secure raceways to these supports with two-bolt conduit clamps.

D. Spring-steel clamps designed for supporting single conduits without bolts may be
used for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and
communication systems above suspended ceilings and for fastening raceways to
trapeze supports.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified
in this Article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT and
RMC may be supported by openings through structure members, as permitted in
NFPA 70.

C. 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 (90 kg).

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:
Anchor and fasten electrical items and their supports to building structural elements
by the following methods unless otherwise indicated by code:

1. To New Concrete: Bolt to concrete inserts.
2. To Masonry: Approved toggle-type bolts on hollow masonry units and
expansion anchor fasteners on solid masonry units.
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3. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock
washers and nuts or Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying
with MSS SP-69.

4. To Light Steel: Sheet metal screws.

5. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to
substrate by means that meet seismic-restraint strength and anchorage
requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for
site-fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment,
and elevation to support and anchor electrical materials and equipment.

C. Field Welding: Comply with AWS D1.1/D1.1M.

3.4 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt
diameters from edge of the base.

B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Division 03 Section
"Cast-in-Place Concrete."

C. Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's
setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported
equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
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3.5 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 minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 260529-6 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

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.
B.  This section applies to work in all of Division 26.
1.2 SUMMARY
A.  Section Includes:
1. Metal conduits and fittings.
2. Nonmetallic conduits and fittings.
3. Boxes, enclosures, and cabinets.
4.  Handholes and boxes for exterior underground cabling.
B.  Related Requirements:
1. Division 7 "Firestopping" for firestopping at conduit and box entrances.
2. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for
exterior ductbanks, manholes, and underground utility construction.
1.3 DEFINITIONS
A.  ARC: Aluminum rigid conduit.
B.  GRC: Galvanized rigid steel conduit.
C.  IMC: Intermediate metal conduit.
14 ACTION SUBMITTALS
A.  Product Data: For hinged-cover enclosures, and cabinets.
B.  Shop Drawings
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1.5

A.

B.

C.

D.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following
items are shown and coordinated with each other, using input from installers of items
involved:

1. Structural members in paths of conduit groups with common supports.
2. Plumbing items and architectural features in paths of conduit groups with
common supports.

Qualification Data: For professional engineer.

Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and
their mounting provisions, including those for internal components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

4, Detailed description of conduit support devices and interconnections on which

the certification is based and their installation requirements.

Source quality-control reports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS
A.  Metal Conduit:
1. Manufacturers: Subject to compliance with requirements. Provide products from
the following:
a. Allied Tube & Conduit
b.  Wheatland Tube Company
C. O/Z Gedney
2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.
3. GRC: Comply with ANSI C80.1 and UL 6.
4. IMC: Comply with ANSI C80.6 and UL 1242.
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PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

a. Comply with NEMA RN 1.
b. Coating Thickness: 0.040 inch (1 mm), minimum.

EMT: Comply with ANSI C80.3 and UL 797.
FMC: Comply with UL 1; zinc-coated steel.
LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

B.  Metal Fittings:

1.

Manufacturers: Subject to compliance with requirements. Provide products from
the following:

a.  Allied Tube & Conduit

b.  Wheatland Tube Company

C. O/Z Gedney

Comply with NEMA FB 1 and UL 514B.

Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

Fittings, General: Listed and labeled for type of conduit, location, and use.
Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and
NFPA 70.

Fittings for EMT:

a. Material: Steel
b.  Type: Compression.

Expansion Fittings: PVC or steel to match conduit type, complying with UL 651,
rated for environmental conditions where installed, and including flexible external
bonding jumper.

Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1
mm), with overlapping sleeves protecting threaded joints.

C. Joint Compound for IMC, GRC: Approved, as defined in NFPA 70, by authorities having
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS AND FITTINGS

A. Nonmetallic Conduit:

1. Manufacturers: Subject to compliance with requirements. Provide products from
the following:
a.  AFC Cable Systems
b.  ARNCO Corporation
C. Kraloy
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2. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

3. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.

4. LFNC: Comply with UL 1660.

B.  Nonmetallic Fittings:
1. Manufacturers: Subject to compliance with requirements. Provide products from
the following:
a.  AFC Cable Systems
b.  ARNCO Corporation

C. Kraloy

2. Fittings, General: Listed and labeled for type of conduit, location, and use.

3. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material.

a. Fittings for LFNC: Comply with UL 514B.

4. Solvents and Adhesives: As recommended by conduit manufacturer.

2.3 BOXES, ENCLOSURES, AND CABINETS

A.  Manufacturers: Subject to compliance with requirements. Provide products from the

following:
a. Hoffman
b. FSR Inc.
C. Cooper Crouse-Hinds

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and
cabinets installed in wet locations shall be listed for use in wet locations.

C.  Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy aluminum,
Type FD, with gasketed cover.

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

G.  Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773
galvanized, cast iron with gasketed cover.
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H.  Box extensions used to accommodate new building finishes shall be of same material
as recessed box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by
60 mm deep).

J. Gangable boxes are allowed.

K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 3R as
indicated with continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

L. Cabinets:

1. NEMA 250, Type 1 or Type 3R or as indicated galvanized-steel box with
removable interior panel and removable front, finished inside and out with
manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Key latch to match panelboards.

4, Metal barriers to separate wiring of different systems and voltage.

5. Accessory feet where required for freestanding equipment.

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A.  General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and
identified as defined in NFPA 70, for intended location and application.
2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.
3. Manufacturers: Subject to compliance with requirements. Provide products from
the following:
a. Armorcast Products
b.  Oldcastle Infrastructure
C. Jensen Precast
4.  Standard: Comply with SCTE 77.
5. Configuration: Designed for flush burial with closed bottom unless otherwise
indicated.
6.  Cover: Weatherproof, secured by tamper-resistant locking devices and having
structural load rating consistent with enclosure and handhole location.
7. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
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Cover Legend: Molded lettering,” ELECTRIC."

Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long)
and Larger: Have inserts for cable racks and pulling-in irons installed before
concrete is poured.

2.5 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A.  Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for
compliance with SCTE 77. Strength tests shall be for specified tier ratings of products
supplied.

1.

Strength tests of complete boxes and covers shall be by either an independent
testing agency or manufacturer. A qualified registered professional engineer shall
certify tests by manufacturer.

Testing machine pressure gages shall have current calibration certification
complying with ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:

Ao =

5.

Exposed Conduit: GRC.

Concealed Conduit, Aboveground: IMC and EMT.

Underground Conduit: RNC, Type EPC-40-PVC.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

4.

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include
the following:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling
units.

C. Mechanical rooms.

d. Maintenance sites.

Concealed in Ceilings and Interior Walls and Partitions: EMT.
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5. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC
in damp or wet locations.

6. Damp or Wet Locations: GRC.

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in damp or wet locations.

C.  Minimum Raceway Size: 3/4-inch trade size.

D.  Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings
unless otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating
after installing conduits and fittings. Use sealant recommended by fitting
manufacturer and apply in thickness and number of coats recommended by
manufacturer.

3. EMT: Use compression or steel fittings. Comply with NEMA FB 2.10.

4.  Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

E. Install surface raceways only where indicated on Drawings.

F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49
deg Q).

3.2 INSTALLATION

A.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical
Systems" for hangers and supports.

B.  Comply with NECA 1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NFPA 70
limitations for types of raceways allowed in specific occupancies and number of floors.

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating
equipment.

D. Do not fasten conduits onto the bottom side of a metal deck roof.

E. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or
hot-water pipes. Install horizontal raceway runs above water and steam piping.

F. Complete raceway installation before starting conductor installation.
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G.  Arrange stub-ups so curved portions of bends are not visible above finished slab.

H.  Make bends in raceway using large-radius preformed ells. Field bending shall be
according to NFPA 70 minimum radii requirements. Use only equipment specifically
designed for material and size involved.

Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

J. Support conduit within 12 inches (300 mm) of enclosures to which attached.
K. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to
main reinforcement. Where at right angles to reinforcement, place conduit close
to slab support. Secure raceways to reinforcement at maximum 10-foot (3-m)
intervals.

2. Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

3. Arrange raceways to keep a minimum of 1 inch (25 mm) of concrete cover in all
directions.

4, Do not embed threadless fittings in concrete unless specifically approved by
Architect for each specific location.

5. Change from RNC to GRC before rising above floor.

L. Stub-Ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated
in hubs or in an enclosure.

M.  Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

N.  Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors including conductors smaller than No. 4 AWG.

O.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size
and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and larger
conduits terminated with locknuts. Install insulated throat metal grounding bushings
on service conduits.

P.  Install raceways square to the enclosure and terminate at enclosures with locknuts.
Install locknuts hand tight plus 1/4 turn more.
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Q. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to assure a
continuous ground path.

R. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and
larger, use roll cutter or a guide to make cut straight and perpendicular to the length.

S. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of
slack at each end of pull wire. Cap underground raceways designated as spare above
grade alongside raceways in use.

T.  Surface Raceways:

1. Install surface raceway with a minimum 2-inch (50-mm) radius control at bend
points.
2. Secure surface raceway with screws or other anchor-type devices at intervals not

exceeding 48 inches (1200 mm) and with no less than two supports per straight
raceway section. Support surface raceway according to manufacturer's written
instructions. Tape and glue are not acceptable support methods.

U. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill
them with listed sealing compound. For concealed raceways, install each fitting in a
flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings according to NFPA 70.

V.  Install devices to seal raceway interiors at accessible locations. Locate seals so no
fittings or boxes are between the seal and the following changes of environments. Seal
the interior of all raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.

Where an underground service raceway enters a building or structure.
Conduit extending from interior to exterior of building.

Conduit extending into pressurized duct and equipment.

Conduit extending into pressurized zones that are automatically controlled to
maintain different pressure set points.

6.  Where otherwise required by NFPA 70.

vk wnn

W.  Comply with manufacturer's written instructions for solvent welding RNC and fittings.
X.  Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental
temperature change may exceed 30 deg F (17 deg C) and that has straight-run
length that exceeds 25 feet (7.6 m). Install in each run of aboveground RMC
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conduit that is located where environmental temperature change may exceed
100 deg F (55 deg C) and that has straight-run length that exceeds 100 feet
(30 m).

2. Install type and quantity of fittings that accommodate temperature change listed
for each of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C)
temperature change.

b.  Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C)
temperature change.

C. Indoor Spaces Connected with Outdoors without Physical Separation: 125
deg F (70 deg C) temperature change.

d.  Attics: 135 deg F (75 deg C) temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch
per foot of length of straight run per deg F (0.06 mm per meter of length of
straight run per deg C) of temperature change for PVC conduits. Install fitting(s)
that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F (0.0115 mm per meter of length of straight run
per deg C) of temperature change for metal conduits.

4.  Install expansion fittings at all locations where conduits cross building or
structure expansion joints.
5. Install each expansion-joint fitting with position, mounting, and piston setting

selected according to manufacturer's written instructions for conditions at
specific location at time of installation. Install conduit supports to allow for
expansion movement.

Y. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches
(1830 mm) of flexible conduit for recessed and semirecessed luminaires, equipment
subject to vibration, noise transmission, or movement; and for transformers and

motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical
damage.

Z.  Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height
measured to center of box unless otherwise indicated.

AA. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry
block and install box flush with surface of wall. Prepare block surfaces to provide a flat
surface for a raintight connection between box and cover plate or supported
equipment and box.
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BB. Horizontally separate boxes mounted on opposite sides of walls, so they are not in the
same vertical channel.

CC. Locate boxes so that cover or plate will not span different building finishes.

DD. Support boxes of three gangs or more from more than one side by spanning two
framing members or mounting on brackets specifically designed for the purpose.

EE.  Fasten junction and pull boxes to or support from building structure. Do not support
boxes by conduits.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1.

Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Division 31 "Building Earthwork" for pipe less than
6 inches (150 mm) in nominal diameter.

Install backfill as specified in Division 31 “Building Earthwork.”

After installing conduit, backfill and compact. Start at tie-in point, and work
toward end of conduit run, leaving conduit at end of run free to move with
expansion and contraction as temperature changes during this process. Firmly
hand tamp backfill around conduit to provide maximum supporting strength.
After placing controlled backfill to within 12 inches (300 mm) of finished grade,
make final conduit connection at end of run and complete backfilling with normal
compaction as specified in Division 31 “Building Earthwork.”

Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through floor unless otherwise indicated. Encase elbows for
stub-up ducts throughout length of elbow.

a. Couple steel conduits to ducts with adapters designed for this purpose and
encase coupling with 3 inches (75 mm) of concrete for a minimum of 12
inches (300 mm) on each side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where
conduits penetrate building foundations, extend steel conduit horizontally
a minimum of 60 inches (1500 mm) from edge of foundation or equipment
base. Install insulated grounding bushings on terminations at equipment.

Underground Warning Tape: Comply with requirements in Section 260553

"ldentification for Electrical Systems."
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34

3.5

3.6

3.7

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth
coordinated with connecting conduits to minimize bends and deflections required for
proper entrances.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to
same density as adjacent undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set
covers of other enclosures 1 inch (25 mm) above finished grade.

Install handholes with bottom below frost line.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as
indicated. Select arm lengths to be long enough to provide spare space for future
cables but short enough to preserve adequate working clearances in enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes
for terminating fittings to be used, and seal around penetrations after fittings are
installed.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.
Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical
Raceways and Cabling."

FIRESTOPPING

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Division 07 “Firestopping."

PROTECTION

Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating

recommended by manufacturer.
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END OF SECTION 260533
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

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.

B.  This section applies to work in all of Division 26.

1.2 SUMMARY
A. Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls
and floors.

Sleeve-seal systems.

Sleeve-seal fittings.

Grout.

Silicone sealants.

vk W

B.  Related Requirements:

1. Division 07 “Firestopping” for penetration firestopping installed in fire-resistance-
rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES
A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated,

plain ends.
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2.2

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
Galvanized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.

PVC-Pipe Sleeves: ASTM D1785, Schedule 40.
Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface
with nailing flange for attaching to wooden forms.

Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm)
and with no side larger than 16 inches (400 mm), thickness shall be 0.052
inch (1.3 mm).

b.  For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more
and one or more sides larger than 16 inches (400 mm), thickness shall be
0.138 inch (3.5 mm).

SLEEVE-SEAL SYSTEMS

Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable.

1. Manufacturers: Subject to compliance with requirements. Provide products from
the following:
a. Pipe Seal and Insulator Inc.
b.  Advanced Products and Systems Inc.
C. Metra Flex Company

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe.

Include type and number required for pipe material and size of pipe.

Pressure Plates: Carbon steel.

4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of
length required to secure pressure plates to sealing elements.

w
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2.3

2.4

2.5

SLEEVE-SEAL FITTINGS

Description: Manufactured plastic, sleeve-type, waterstop assembly made for
embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar
with center opening to match piping OD.

1. Presealed Systems

GROUT

Description: Nonshrink; recommended for interior and exterior sealing openings in
non-fire-rated walls or floors.

Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric
sealants of grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other
horizontal surfaces that are not fire rated.

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed,
expand and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
A.  Comply with NECA 1.
B.  Comply with NEMA VE 2 for cable tray and cable penetrations.
C.  Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-
Unit Floors and Walls:
1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
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a. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements
in Section 079200 "Joint Sealants."

b.  Seal space outside of sleeves with mortar or grout. Pack sealing material
solidly between sleeve and wall so no voids remain. Tool exposed surfaces
smooth; protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved
opening.
3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between

sleeve and raceway or cable unless sleeve seal is to be installed or unless seismic
criteria require different clearance.

4.  Install sleeves for wall penetrations unless core-drilled holes or formed openings
are used. Install sleeves during erection of walls. Cut sleeves to length for
mounting flush with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches (50
mm above finished floor level. Install sleeves during erection of floors.

D.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular
sleeved opening.
2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies.
E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with

flexible boot-type flashing units applied in coordination with roofing work.

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves
and mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular
clear space between pipe and sleeve for installing mechanical sleeve seals.

G.  Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size
sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and
sleeve for installing sleeve-seal system.

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A.  Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at
raceway entries into building.

B.  Install type and number of sealing elements recommended by manufacturer for
raceway or cable material and size. Position raceway or cable in center of sleeve.
Assemble mechanical sleeve seals and install in annular space between raceway or
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cable and sleeve. Tighten bolts against pressure plates that cause sealing elements to
expand and make watertight seal.
33 SLEEVE-SEAL-FITTING INSTALLATION
A.  Install sleeve-seal fittings in new walls and slabs as they are constructed.

B.  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.

C.  Secure nailing flanges to concrete forms.

D.  Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
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.

B. This section applies to work in all of Division 26.
1.2 SECTION INCLUDES:

Isolation pads.

Spring isolators.

Restrained spring isolators.
Channel support systems.
Restraint cables.

Hanger rod stiffeners.

Anchorage bushings and washers.

OmMmoN P

1.3 RELATED SECTIONS INCLUDE:
A. Division 26 Section "Hangers and Supports for Electrical Systems" for commonly used
electrical supports and installation requirements.
1.4 DEFINITIONS
A. The IBC: International Building Code.
B. ICC-ES: ICC-Evaluation Service.
C. OSHPD: Office of Statewide Health Planning and Development for the State of
California.
1.5 PERFORMANCE REQUIREMENTS
A. Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: D.
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: III.

a. Component Importance Factor: 1.25.

THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 260548-1 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024
MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



3. Design Spectral Response Acceleration at Short Periods (0.2 Second): .367.
4. Design Spectral Response Acceleration at 1.0-Second Period: .179.

1.6 SUBMITTALS
A. Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration
isolation device.

2. |lllustrate and indicate style, material, strength, fastening provision, and finish for
each type and size of seismic-restraint component used.

3. Restrained-Isolation Devices: Include ratings for horizontal, vertical, and
combined loads.

B. Delegated-Design Submittal: For seismic-restraint details indicated to comply with
performance requirements and design criteria, including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.

1. Design Calculations: Calculate static and dynamic loading due to equipment
weight and operation, seismic forces required to select vibration isolators and
seismic restraints.

a. Coordinate design calculations with wind-load calculations required for
equipment mounted outdoors. Comply with requirements in other
Division 26 Sections for equipment mounted outdoors.

2. Indicate materials and dimensions and identify hardware, including attachment
and anchorage devices.

3. Field-fabricated supports.

4. Seismic-Restraint Details:

a. Design Analysis:  To support selection and arrangement of seismic restraints.
Include calculations of combined tensile and shear loads.

b. Details: Indicate fabrication and arrangement. Detail attachments of
restraints to the restrained items and to the structure. Show attachment
locations, methods, and spacings. Identify components, list their strengths,
and indicate directions and values of forces transmitted to the structure
during seismic events.

C. Coordination Drawings: Show coordination of seismic bracing for electrical
components with other systems and equipment in the vicinity, including other
supports and seismic restraints.

D. Welding certificates.
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E. Field quality-control test reports.

1.7 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, and that is acceptable to authorities
having jurisdiction.

B. Comply with seismic-restraint requirements in the IBC unless requirements in this
Section are more stringent.

C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel.”

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis
and shall bear anchorage preapproval OPA number from OSHPD, preapproval by
ICC-ES, or preapproval by another agency acceptable to authorities having
jurisdiction, showing maximum seismic-restraint ratings. Ratings based on
independent testing are preferred to ratings based on calculations. If preapproved
ratings are not available, submittals based on independent testing are preferred.
Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer.

E. Comply with NFPA 70.

PART2 PRODUCTS

2.1 VIBRATION ISOLATORS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Ace Mountings Co., Inc.
Amber/Booth Company, Inc.
California Dynamics Corporation.
Isolation Technology, Inc.

Kinetics Noise Control.

Mason Industries.

Vibration Eliminator Co., Inc.
Vibration Isolation.

Vibration Mountings & Controls, Inc.

A
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B. Pads: Arrange in single or multiple layers of sufficient stiffness for uniform loading
over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and
factory cut to sizes that match requirements of supported equipment.

C. 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.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

4. Overload Capacity: Support 200 percent of rated load, fully compressed,
without deformation or failure.

5. Baseplates: Factory drilled for bolting to structure and bonded to 1/4-inch-
thick, rubber isolator pad attached to baseplate underside. Baseplates shall limit
floor load to 500 psig.

6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and
cap screw to fasten and level equipment.

w

D. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic
or limit-stop restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due
to weight being removed; factory-drilled baseplate bonded to 1/4-inch- thick,
neoprene or rubber isolator pad attached to baseplate underside; and adjustable
equipment mounting and leveling bolt that acts as blocking during installation.

2. Restraint: Seismic or limit-stop as required for equipment and authorities
having jurisdiction.

3. Outside Spring Diameter: Not less than 80 percent of the compressed height of
the spring at rated load.

4. Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

6. Overload Capacity: Support 200 percent of rated load, fully compressed,
without deformation or failure.

v

2.2 SEISMIC-RESTRAINT DEVICES

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1. Amber/Booth Company, Inc.

2. California Dynamics Corporation.

3. Cooper B-Ling, Inc; a division of Cooper Industries.

4. Hilti Inc.
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Loos & Co.; Seismic Earthquake Division.
Mason Industries.

TOLCO Incorporated; a brand of NIBCO INC.
Unistrut; Tyco International, Ltd.

N WU

B. Channel Support System: MFMA-3, shop- or field-fabricated support assembly
made of slotted steel channels with 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; and rated in tension, compression,
and torsion forces.

C. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with
internally bolted connections to hanger rod. Do not weld stiffeners to rods.

D. Bushings for Floor-Mounted Equipment Anchor: Neoprene bushings designed for
rigid equipment mountings and matched to type and size of anchors and studs.

E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of
neoprene elements and steel sleeves designed for rigid equipment mountings and
matched to type and size of attachment devices.

F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-
resistant neoprene, with a flat washer face.

G. Mechanical Anchor:  HILTI KWIK BOLT Il zinc-coated steel for interior applications
and stainless steel for exterior applications. Select anchors with strength required
for anchor and as tested according to ASTM E 488. Minimum length of eight times
diameter.

H. Adhesive Anchor: HILTI HVA System, minimum embedment length 6" inches.

2.3 FACTORY FINISHES
A. Finish: Manufacturer's standard prime coat finish ready for field painting.

B. Finish: Manufacturer's standard paint applied to factory-assembled and -tested
equipment before shipping.

1. Powder coating on springs and housings.

2. All hardware shall be galvanized. Hotdip galvanize metal components for

exterior use.

Baked enamel or powder coat for metal components on isolators for interior use.

4. Color-code or otherwise mark vibration isolation and seismic-control devices to
indicate capacity range.

w
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PART 3

EXECUTION

3.1 EXAMINATION

A.

Examine areas and equipment to receive vibration isolation and seismic-control
devices for compliance with requirements for installation tolerances and other
conditions affecting performance.

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.

3.2 APPLICATIONS

A.

Multiple Raceways or Cables: Secure raceways and cables to trapeze member with
clamps approved for application.

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 seismic forces.

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select
sizes of components so strength will be adequate to carry present and future static
and seismic loads within specified loading limits.

3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION

A. Equipment and Hanger Restraints:
1. Install restrained isolators on electrical equipment.
2. Install resilient, bolt-isolation washers on equipment anchor bolts where
clearance between anchor and adjacent surface exceeds 0.125 inch.
3. Install seismic-restraint devices using methods approved.

B. 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.

C. 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.

D. Dirilled-in Anchors:
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1. ldentify 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 the structural engineer if reinforcing steel or
other embedded items are encountered during drilling. Locate and avoid
electrical and telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has
achieved full design strength.

3. Wedge Anchors: 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 Anchors: 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.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for
exterior applications.

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and
busways where they cross seismic joints, where adjacent sections or branches are
supported by different structural elements, and where they terminate with
connection to equipment that is anchored to a different structural element from the
one supporting them as they approach equipment.

3.5 FIELD QUALITY CONTROL

A. Perform tests and inspections.

3.6 ADJUSTING
A. Adjust isolators after isolated equipment is at operating weight.

B. Adjust limit stops on restrained spring isolators to mount equipment at normal
operating height. After equipment installation is complete, adjust limit stops so
they are out of contact during normal operation.

C. Adjust active height of spring isolators.

D. Adjust restraints to permit free movement of equipment within normal mode of

operation.
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END OF SECTION 260548
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

13

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:

Labels.

Bands and tubes.

Tapes and stencils.

Tags.

Signs.

Cable ties.

Miscellaneous identification products.

Nowuhwn =

ACTION SUBMITTALS

Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for electrical identification products.

Identification Schedule: For each piece of electrical equipment and electrical system
components to be an index of nomenclature for electrical equipment and system
components used in identification signs and labels. Use same designations indicated on
Drawings.

Delegated-Design Submittal: For arc-flash hazard study.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Comply with ASME A13.1 and IEEE C2.
B.  Comply with NFPA 70.
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C.  Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D.  Comply with ANSI Z535.4 for safety signs and labels.

E. Comply with NFPA70E and Section 260573.19 "Arc-Flash Hazard Analysis"
requirements for arc-flash warning labels.

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shall comply with UL 969.

G.  Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes.
1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 COLOR AND LEGEND REQUIREMENTS

A.  Raceways and Cables Carrying Circuits at 600 V or Less:
1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

B.  Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors
listed below for ungrounded service feeder and branch-circuit conductors.
1. Color shall be factory applied.

2. Colors for 208/120-V Circuits:
a. Phase A: Black.
b.  Phase B: Red.
C. Phase C: Blue.
3. Colors for 240-V Circuits:
a. Phase A: Black.
b. Phase B: Red.
4.  Colors for 480/277-V Circuits:

a. Phase A: Brown.
b.  Phase B: Orange.
C. Phase C: Yellow.

5.  Color for Neutral: White
6. Color for Equipment Grounds: Bare copper, Green, Green with a yellow stripe.

C.  Raceways and Cables Carrying Circuits at More Than 600 V:
1. Black letters on an orange field.
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."

D.  Warning Label Colors:
1. Identify system voltage with black letters on an orange background.

E.  Warning labels and signs shall include, but are not limited to, the following legends:
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2.3

2.4

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

Equipment Identification Labels:
1. Black letters on a white field.

LABELS

Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather-
and chemical-resistant coating and matching wraparound clear adhesive tape for
securing label ends.

Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves,
with diameters sized to suit diameters and that stay in place by gripping action.

Self-Adhesive Wraparound Labels: Preprinted, 3-mil- thick, vinyl flexible label with

acrylic pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating,
protective shield over the legend. Labels sized such that the clear shield overlaps
the entire printed legend.

2. Marker for Labels:

a. Machine-printed, permanent, waterproof, black ink recommended by
printer manufacturer.

Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3-mil- thick, multicolor, weather-
and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and
location.

1. Minimum Nominal Size:
a. 1-1/2 by 6 inches for raceway and conductors.
b.  3-1/2 by 5 inches for equipment.
C. As required by authorities having jurisdiction.
BANDS AND TUBES

Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic
sleeves, 2 inches long, with diameters sized to suit diameters and that stay in place by
gripping action.

Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery
occurs at a maximum of 200 deg F. Comply with UL 224.
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2.5

TAPES AND STENCILS

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than

3 mils thick

by 1 to 2 inches wide; compounded for outdoor use.

Tape and Stencil: 4-inch- wide black stripes on 10-inch centers placed diagonally over
orange background and are 12 inches wide. Stop stripes at legends.

Floor Marking Tape: 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with yellow and
black stripes and clear vinyl overlay.

Underground-Line Warning Tape:

1. Tape:
a.

Recommended by manufacturer for the method of installation and suitable
to identify and locate underground electrical and communications utility
lines.

Printing on tape shall be permanent and shall not be damaged by burial
operations.

Tape material and ink shall be chemically inert and not subject to
degradation when exposed to acids, alkalis, and other destructive
substances commonly found in soils.

2. Color and Printing:

a.

3. Tape:

-0 Qoo0oT

Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and
ANSI| Z535.5.

Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".
Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

Detectable three-layer laminate, consisting of a printed pigmented
polyolefin film, a solid aluminum-foil core, and a clear protective film that
allows inspection of the continuity of the conductive core; bright colored,
continuous-printed on one side with the inscription of the utility,
compounded for direct-burial service.

Width: 3 inches.

Overall Thickness: 5 mils.

Foil Core Thickness: 0.35 mil.

Weight: 28 Ib/1000 sq. ft..

Tensile according to ASTM D882: 70 Ibf and 4600 psi.

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height

shall be 1 inch.
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2.6 TAGS

A.  Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for
use with self-locking cable tie fastener.

B.  Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch thick, color-coded for phase
and voltage level, with factory printed permanent designations; punched for use with
self-locking cable tie fastener.

C.  Write-on Tags:
1. Polyester Tags: 0.010 inch thick, with corrosion-resistant grommet and cable tie
for attachment.
2. Marker for Tags:
a. Permanent, waterproof, black ink marker recommended by tag
manufacturer.
b.  Machine-printed, permanent, waterproof, black ink marker recommended
by printer manufacturer.

2.7 SIGNS

A.  Baked-Enamel Signs:

1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend,
and size required for application.
2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 7 by 10 inches.

B.  Metal-Backed Butyrate Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with
0.0396-inch galvanized-steel backing, punched and drilled for fasteners, and with
colors, legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 10 by 14 inches.

C.  Laminated Acrylic or Melamine Plastic Signs:
1. Engraved legend.
2. Thickness:
a. For signs up to 20 sq. in., minimum 1/16 inch thick.

b.  Forsigns larger than 20 sq. in., 1/8 inch thick
C. Engraved legend with black letters on white face .
d.  Self-adhesive.
e. Framed with mitered acrylic molding and arranged for attachment at
applicable equipment.
THE CHARLOTTESVILLE-ALBEMARLE AIRPORT AUTHORITY BOARD 260533-5 TECHNICAL SPECIFICATION
CHARLOTTESVILLE ALBEMARLE AIRPORT MAY 10, 2024

MECHANICAL SYSTEMS UPGRADES ISSUED FOR BID DOCUMENTS



2.8

2.9

CABLE TIES

General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking,
and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.

3. Temperature Range: Minus 40 to plus 185 deg F.

4. Color: Black, except where used for color-coding.

UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior
sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.

3. Temperature Range: Minus 40 to plus 185 deg F.

4.  Color: Black.

Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.
Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D638: 7000 psi.

UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

vk w2

MISCELLANEOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in painting Sections for paint materials and
application requirements. Retain paint system applicable for surface material and
location (exterior or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Self-Adhesive Identification Products: Before applying electrical identification products,
clean substrates of substances that could impair bond, using materials and methods
recommended by manufacturer of identification product.
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3.2

INSTALLATION

Verify and coordinate identification names, abbreviations, colors, and other features
with requirements in other Sections requiring identification applications, Drawings,
Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance
manual. Use consistent designations throughout Project.

Install identifying devices before installing acoustical ceilings and similar concealment.
Verify identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
operation and maintenance manual.

Apply identification devices to surfaces that require finish after completing finish work.

Install signs with approved legend to facilitate proper identification, operation, and
maintenance of electrical systems and connected items.

System Identification for Raceways and Cables under 600 V: Identification shall
completely encircle cable or conduit. Place identification of two-color markings in
contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

System Identification for Raceways and Cables over 600 V: Identification shall
completely encircle cable or conduit. Place adjacent identification of two-color
markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a
red background with minimum 3/8-inch- high letters for emergency instructions at
equipment used for power transfer.

Elevated Components: Increase sizes of labels, signs, and letters to those appropriate
for viewing from the floor.

Accessible Fittings for Raceways: Identify the covers of each junction and pull box of
the following systems with the wiring system legend and system voltage. System
legends shall be as follows:

1. "EMERGENCY POWER."

n n
2. POWER.
3 "UPS."
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M.  Vinyl Wraparound Labels:
1. Secure tight to surface of raceway or cable at a location with high visibility and
accessibility.
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive
appropriate to the location and substrate.

N.  Snap-around Labels: Secure tight to surface at a location with high visibility and
accessibility.

O. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high
visibility and accessibility.

P. Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring
diagrams, schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters
on 1-1/2-inch- high label; where two lines of text are required, use labels 2 inches
high.

Q. Snap-around Color-Coding Bands: Secure tight to surface at a location with high
visibility and accessibility.

R.  Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility
and accessibility.

S. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.

T. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.
1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches where splices or taps are made. Apply last two
turns of tape with no tension to prevent possible unwinding.

U. Tape and Stencil: Comply with requirements in painting Sections for surface
preparation and paint application.

V.  Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written
instructions.

W.  Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape
directly above cable or raceway at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench
exceeds 16 inches overall.

2. Limit use of underground-line warning tape to direct-buried cables.
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3. Install underground-line warning tape for direct-buried cables and cables in
raceways.

X.  Metal Tags:
1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose cable ties.

Y. Nonmetallic Preprinted Tags:
1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose, cable ties.

Z.  Baked-Enamel Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.
2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters

on minimum 1-1/2-inch- high sign; where two lines of text are required, use signs
minimum 2 inches high.

AA. Metal-Backed Butyrate Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters
on 1-1/2-inch- high sign; where two lines of text are required, use labels 2 inches
high.

BB. Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters
on 1-1/2-inch- high sign; where two lines of text are required, use labels 2 inches
high.

CC. Cable Ties: General purpose, for attaching tags, except as listed below:
1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

33 IDENTIFICATION SCHEDULE

A. Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment. Install access
doors or panels to provide view of identifying devices.

B.  Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull
points, and locations of high visibility. Identify by system and circuit designation.
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C.  Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive labels containing the
wiring system legend and system voltage. System legends shall be as follows:

1. "EMERGENCY POWER."
2. "POWER"
3. "UPS.”"

D.  Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, pull
and junction boxes, manholes, and handholes, use nonmetallic preprinted tags colored
and marked to indicate phase, and a separate tag with the circuit designation.

E.  Control-Circuit Conductor Identification: For conductors and cables in pull and junction
boxes, manholes, and handholes, use self-adhesive labels with the conductor or cable
designation, origin, and destination.

F. Control-Circuit Conductor Termination ldentification: For identification at terminations,
provide heat-shrink preprinted tubes with the conductor designation.

G.  Conductors to Be Extended in the Future: Attach write-on tags to conductors and list
source.

H.  Auxiliary Electrical Systems Conductor Identification: Marker tape that is uniform and
consistent with system used by manufacturer for factory-installed connections.
1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. Identify by system and circuit designation.

Locations of Underground Lines: Underground-line warning tape for power, lighting,
communication, and control wiring and optical-fiber cable.

J. Concealed Raceways and Duct Banks, More Than 600 V, within Buildings: Apply floor
marking tape to the following finished surfaces:
1. Floor surface directly above conduits running beneath and within 12 inches of a
floor that is in contact with earth or is framed above unexcavated space.
2. Wall surfaces directly external to raceways concealed within wall.
3. Accessible surfaces of concrete envelope around raceways in vertical shafts,
exposed in the building, or concealed above suspended ceilings.

K. Workspace Indication: Apply floor marking tape to finished surfaces. Show working
clearances in the direction of access to live parts. Workspace shall comply with NFPA 70
and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted
panelboards and similar equipment in finished spaces.

L. Instructional Signs: Self-adhesive labels, including the color code for grounded and
ungrounded conductors.
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M.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.

1. Apply to exterior of door, cover, or other access.

2. For equipment with multiple power or control sources, apply to door or cover of
equipment, including, but not limited to, the following:
a. Power-transfer switches.

b.  Controls with external control power connections.
N.  Arc Flash Warning Labeling: Self-adhesive labels.
O.  Operating Instruction Signs: Self-adhesive labels.

P.  Emergency Operating Instruction Signs: Self-adhesive labels with white legend on a red
background with minimum 3/8-inch- high letters for emergency instructions at
equipment used for power transfer.

Q. Equipment Identification Labels:
1. Indoor Equipment: Self-adhesive label.
2. Outdoor Equipment: Laminated acrylic or melamine sign.
3. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be in the form of
a self-adhesive, engraved, laminated acrylic or melamine label.

Enclosures and electrical cabinets.
Access doors and panels for concealed electrical items.
Emergency system boxes and enclosures.
Motor-control centers.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

Variable-speed controllers.

Push-button stations.

Contactors.

Battery-inverter units.

Battery racks.

3

END OF SECTION 260553
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SECTION 262726 - WIRING DEVICES
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.
B. This section applies to work in all of Division 26.
1.2 SECTION INCLUDES:
A. Receptacles, receptacles with integral GFCI, and associated device plates.

B. Twist-locking receptacles.

C. Snap switches.

1.3 DEFINITIONS
A. EMI: Electromagnetic interference.
B. GFCl: Ground-fault circuit interrupter.
C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
D. RFI: Radio-frequency interference.
E. SPD: Surge Protective Device.

F. UTP: Unshielded twisted pair.

1.4 SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all

manufacturers' packing label warnings and instruction manuals that include labeling
conditions.
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1.5 QUALITY ASSURANCE

A. Source Limitations: Obtain each type of wiring device and associated wall plate
through one source from a single manufacturer. Insofar as they are available,
obtain all wiring devices and associated wall plates from a single manufacturer and
one source.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use. All devices shall be UL listed as compatible
with stranded wire.

C. Comply with NFPA 70.

1.6 COORDINATION
A. Receptacles for Owner-Furnished Equipment: Match plug configurations.

1. Cord and Plug Sets: Match equipment requirements.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers’ Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

Hwn =

2.2 STRAIGHT BLADE RECEPTACLES

A. Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the
following:

a. Cooper; 5351 (single), 5352 (duplex).
b. Hubbell; HBL5351 (single), CR5352 (duplex).
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c. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5381 (single), 5352 (duplex).

B. Description: Straight blade; equipment grounding contacts shall be connected only
to the green grounding screw terminal of the device and with inherent electrical
isolation from mounting strap. Isolation shall be integral to receptacle construction
and not dependent on removable parts.

2.3 GFCI RECEPTACLES

A. General Description:  Straight blade, non-feed-through type. Comply with
NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light
that is lighted when device is tripped.

B. Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Products: Subject to compliance with requirements, provide one of the

following:

a. Cooper; GF20.

b. Pass & Seymour; 2084.
¢. Leviton; GFNL1

d. Hubbell; GFRST83

2.4 TWIST-LOCKING RECEPTACLES

A. Single Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 configuration L5-20R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the

following:

a. Cooper; L520R.

b. Hubbell; HBL2310.

c. Leviton; 2310.

d. Pass & Seymour; L520-R.

2.5 SNAP SWITCHES
A. Comply with NEMA WD 1 and UL 20.

B. Switches, 120/277 V, 20 A:
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1. Products: Subject to compliance with requirements, provide one of the
following:

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).

b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224
(four way).

c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2
(four way).

d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way),
20AC4 (four way).

C. Pilot Light Switches, 20 A:

1. Products: Subject to compliance with requirements, provide one of the
following:

Cooper; 2221PL for 120 V and 277 V.

Hubbell; HPL1221PL for 120 V and 277 V.

Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
Pass & Seymour; PS20AC1-PLR for 120 V.

o 0N oW

2. Description: Single pole, with neon-lighted handle, illuminated when switch is
"ON."

2.6 WALL PLATES
A. Single and combination types to match corresponding wiring devices.

Plate-Securing Screws: Metal with head color to match plate finish.

Material for Finished Spaces: 0.035-inch- thick, satin-finished stainless steel.
Material for Unfinished Spaces: Galvanized steel.

Material for Damp Locations: Cast aluminum with spring-loaded lift cover and
listed and labeled for use in "wet locations."
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B. Wet-Location, Weatherproof in use Cover Plates: NEMA 250, complying with type
3R weather-resistant, die-cast aluminum with lockable cover.

2.7 FINISHES

A. Color: Wiring device catalog numbers in Section Text do not designate device
color.

1. Wiring Devices Connected to Normal Power System: Gray, unless otherwise
indicated or required by NFPA 70 or device listing.
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2. Wiring Devices Connected to Emergency Power System: Red.
3. Isolated-Ground Receptacles: As specified above, with orange triangle on face.

PART 3 EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

B. Coordination with Other Trades:

1. Take steps to ensure that devices and their boxes are protected. Do not place
wall finish materials over device boxes and do not cut holes for boxes with
routers that are guided by riding against outside of the boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a
joint unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until just before they are spliced or
terminated on devices.

2. Strip insulation evenly around the conductor using tools designed for the
purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded
wire.

3. The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail or replace all damaged conductors.

b. Straighten conductors that remain and remove corrosion and foreign matter.
Pigtailing existing conductors is permitted provided the outlet box is large
enough.

D. Device Installation:

1. Replace all devices that have been in temporary use during construction or that
show signs that they were installed before building finishing operations were

complete.
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2. Keep each wiring device in its package or otherwise protected until it is time to
connect conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until
the last possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in
length.

5. When there is a choice, use side wiring with binding-head screw terminals.
Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal
screw.

6. Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits,
splice No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.

9. When mounting into metal boxes, remove the fiber or plastic washers used to
hold device mounting screws in yokes, allowing metal-to-metal contact.

10. Make terminations at devices with Crimp on Fork Tongue Terminal.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally
mounted receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and
remount outlet boxes when standard device plates do not fit flush or do not cover
rough wall opening.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long
dimension vertical and with grounding terminal of receptacles on top. Group
adjacent switches under single, multigang wall plates.

H. Adjust locations of floor service outlets and service poles to suit arrangement of
partitions and furnishings.
3.2 IDENTIFICATION
A. Comply with Division 26 Section "Identification for Electrical Systems."

1. Receptacles: Identify panelboard and circuit number from which served. Use
hot, stamped or engraved machine printing with black-filled lettering on face of
plate, and durable wire markers or tags inside outlet boxes.
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3.3 FIELD QUALITY CONTROL
A. Tests for Convenience Receptacles:

Line Voltage: Acceptable range is 105 to 132 V.

Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.

The tests shall be diagnostic, indicating damaged conductors, high resistance at
the circuit breaker, poor connections, inadequate fault current path, defective
devices, or similar problems. Correct circuit conditions remove malfunctioning
units and replace with new ones, and retest as specified above.
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END OF SECTION 262726
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SECTION 262813 - FUSES

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.

B.  This section applies to work in all of Division 26.

1.2 SUMMARY

A.  Section Includes:
1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed
switches and enclosed controllers.

1.3 SUBMITTALS

A.  Product Data: For each type of product indicated. Include construction details,
material, dimensions, descriptions of individual components, and finishes for spare-fuse
cabinets. Include the following for each fuse type indicated:

1. Ambient Temperature Adjustment Information: If ratings of fuses have been
adjusted to accommodate ambient temperatures, provide list of fuses with
adjusted ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse
rating, local ambient temperature, and adjusted fuse rating.

b. Provide manufacturer's technical data on which ambient temperature-
adjustment calculations are based.

2. Dimensions and manufacturer's technical data on features, performance,
electrical characteristics, and ratings.

3. Current-limitation curves for fuses with current-limiting characteristics.

4. Time-current coordination curves (average melt) and current-limitation curves
(instantaneous peak let-through current) for each type and rating of fuse-
coordination charts and tables and related data.

5. Fuse sizes for elevator feeders and elevator disconnect switches.
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CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For fuses to include in emergency, operation, and
maintenance manuals. In addition to items specified in Section 01 78 23 "Operation
and Maintenance Data," include the following:

1. Ambient temperature adjustment information.

2. Current-limitation curves for fuses with current-limiting characteristics.

3. Time-current coordination curves (average melt) and current-limitation curves
(instantaneous peak let-through current) for each type and rating of fuse-
coordination charts and tables and related data.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than two of each size and type.

1.6 QUALITY ASSURANCE

A.  Source Limitations: Obtain fuses, for use within a specific product or circuit, from single
source from single manufacturer.

B.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C.  Comply with NEMA FU 1 for cartridge fuses.

D.  Comply with NFPA 70.

E. Comply with UL 248-11 for plug fuses.

1.7 PROJECT CONDITIONS

A.  Where ambient temperature to which fuses are directly exposed is less than 40 deg F or
more than 100 deg F apply manufacturer's ambient temperature adjustment factors to
fuse ratings.

1.8 COORDINATION

A.  Coordinate fuse ratings with utilization equipment nameplate limitations of maximum
fuse size and with system short-circuit current levels.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1. Cooper Bussmann, Inc.
2. Edison Fuse, Inc.
3. Ferraz Shawmut, Inc.
4.  Littelfuse, Inc.

2.2 CARTRIDGE FUSES
A.  Characteristics: NEMA FU 1, nonrenewable cartridge fuses with voltage ratings
consistent with circuit voltages.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine fuses before installation. Reject fuses that are moisture damaged or physically
damaged.

B.  Examine holders to receive fuses for compliance with installation tolerances and other
conditions affecting performance, such as rejection features.

C.  Examine utilization equipment nameplates and installation instructions. Install fuses of
sizes and with characteristics appropriate for each piece of equipment.

D.  Evaluate ambient temperatures to determine if fuse rating adjustment factors must be
applied to fuse ratings.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 FUSE APPLICATIONS

A.  Cartridge Fuses:
1. Motor Branch Circuits: Class RK1, time delay.
2. Other Branch Circuits: Class J, time delay.
3. Control Circuits: Class CC, fast acting.
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33 INSTALLATION
A. Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.
34 IDENTIFICATION

A. Install labels complying with requirements for identification specified in
Section 26 05 53 "Identification for Electrical Systems" and indicating fuse replacement
information on inside door of each fused switch and adjacent to each fuse block,
socket, and holder.

END OF SECTION 262813
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

B.  This section applies to work in all of Division 26.

1.2 SUMMARY
A. Section Includes:

Fusible switches.

Nonfusible switches.

Shunt trip switches.

Molded-case circuit breakers (MCCBs).
Enclosures.

vk w2

1.3 DEFINITIONS
A.  NC: Normally closed.
B. NO: Normally open.

C.  SPDT: Single pole, double throw.

1.4 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects
of earthquake motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

1.5 SUBMITTALS

A.  Field quality-control reports.
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1.6

1.7

1.8

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that
comply with requirements.

Operation and Maintenance Data: For enclosed switches and circuit breakers to
include in emergency, operation, and maintenance manuals. In addition to items
specified in Division 01 Section "Operation and Maintenance Data," include the
following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches
and circuit breakers.

2. Time-current coordination curves (average melt) for each type and rating of
overcurrent protective device; include selectable ranges for each type of
overcurrent protective device.

QUALITY ASSURANCE

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent
protective devices, components, and accessories, within same product category, from
single source from single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with NFPA 70.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the
following conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104
deg F.
2. Altitude: Not exceeding 6600 feet.

COORDINATION

Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.
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1.9

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than three of each size and type.
2. Fuse Pullers: Two for each size and type.

PART 2 - PRODUCTS

2.1 NONFUSIBLE SWITCHES

A.  Basis-of-Design Product: Subject to compliance with requirements, provide Square D
or comparable product by one of the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Schneider Electric Company
3. Siemens Energy & Automation, Inc.

B.  Type HD, Heavy Duty, Single Throw, 240 or 600-V ac, 1200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept three
padlocks, and interlocked with cover in closed position.

C.  Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.
3. Lugs: Mechanical type, suitable for number, size, and conductor material.
2.2 SHUNT TRIP SWITCHES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Cooper Bussmann, Inc.
2. Ferraz Shawmut, Inc.
3. Littelfuse, Inc.

B.  General Requirements: Comply with UL 50, and UL 98, with 200-kA interrupting and
short-circuit current rating when fitted with Class J fuses.
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C.  Switches: Three-pole, horsepower rated, with integral shunt trip mechanism and Class J
fuse block; lockable handle with capability to accept three padlocks; interlocked with
cover in closed position.

D.  Control Circuit: 120-V ac; obtained from integral control power transformer, with
primary and secondary fuses, with a control power transformer of enough capacity to
operate shunt trip, connected pilot, and indicating and control devices.

E. Accessories:

Oiltight key switch for key-to-test function.

Oiltight yellow ON pilot light.

Isolated neutral lug; 100 percent rating.

Mechanically interlocked auxiliary contacts that change state when switch is
opened and closed.

Form C alarm contacts that change state when switch is tripped.

Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage.
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with
NFPA 72.

Hwn =

A

2.3 MOLDED-CASE CIRCUIT BREAKERS

A.  Basis-of-Design Product: Subject to compliance with requirements, provide Square D
or comparable product by one of the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. Schneider Electric Company
3. Siemens Energy & Automation, Inc.

B. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

C.  Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

D. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor
material.

3. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge lighting circuits.

4. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
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2.4

5. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and
UL 50, to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of
the Work.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A.  Install individual wall-mounted switches and circuit breakers with tops at uniform
height unless otherwise indicated.
B.  Comply with mounting and anchoring requirements specified in Division 26 Section
"Vibration and Seismic Controls for Electrical Systems."
C.  Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from enclosures and components.
D. Install fuses in fusible devices.
E. Comply with NECA 1.
33 IDENTIFICATION
A.  Comply with requirements in Division 26 Section "Identification for Electrical Systems."
1. Identify field-installed conductors, interconnecting wiring, and components;
provide warning signs.
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2. Label each enclosure with engraved metal or laminated-plastic nameplate.

34 FIELD QUALITY CONTROL
A.  Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative
to inspect components, assemblies, and equipment installations, including
connections, and to assist in testing.

B.  Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker,
component, connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.

C.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each enclosed
switch and circuit breaker. Remove front panels so joints and connections
are accessible to portable scanner.

b.  Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each enclosed switch and circuit breaker 11 months after date of
Substantial Completion.

C. Instruments and Equipment: Use an infrared scanning device designed to
measure temperature or to detect significant deviations from normal
values. Provide calibration record for device.

4.  Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D.  Enclosed switches and circuit breakers will be considered defective if they do not pass
tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed
switches and circuit breakers and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.
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3.5 ADJUSTING

A.  Adjust moving parts and operable components to function smoothly and lubricate as
recommended by manufacturer.

END OF SECTION 262816
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