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SECTION 00030 - NOTICE TO BIDDERS

Sealed bids for St Lawrence County Highway New Potsdam Garage and Salt Storage Building, will be received
until 3:00 pm, Tuesday, 25 January 2022 by St Lawrence County, Attention: Stephanie Kerr, Assistant Purchasing
Agent, St. Lawrence County Purchasing Department, 48 Court Street, Canton NY 13617, at which place and time
the bids will be publicly opened and read aloud. Proposals received after that time will not be accepted.

Separate lump sum bids are required for each separate Prime Contract, under a “Multiple Prime Contract” system, in
accordance with plans and specifications, as follows:

Contract #1: General Construction Work

Contract #2: Plumbing Work and Fire Suppression

Contract #3: Heating, Ventilating, and Air Conditioning Work

Contract #4: Electrical Work

Sealed bids shall be marked with the bidder’s name, contract number and (2021-25) NEW POTSDAM HIGHWAY
GARAGE AND SALT STORAGE BUILDING.

« It is our intent to offer this public bid opening in Zoom format as well as in person. Approximately 15 minutes
before the scheduled bid opening visit our website at: www.Stlawco.org and click on the Purchasing Department
home page for the link.

» We strongly encourage all vendors to submit bids as soon as possible. Bidders will be fully responsible

for the delivery of their bids in a timely matter. Reliance upon the US Postal Service or other carriers is

at the bidder's risk. Late bids will not be considered.

No Pre-Bid walk thru is scheduled. Bidders should visit the site and be familiar with site conditions prior to bidding.
Electronic Copies of the Bidding and Contract Documents will be available beginning January 4, 2022 from the
County Purchasing Office. Hard copies may be examined there; at the County Highway Department, 44 Park St.,
Canton or at Brooks Washburn, Architect, DPC, 22 Depot Street Suite 16, Potsdam, NY 13676.

All bids must be written in ink on the forms provided. Bids must be accompanied by bid security equal to five
percent (5%) of the amount of the bid, in the form of a certified check, drawn upon a national or state bank or trust
company to the order of "St. Lawrence County Treasurer"”, or a bond from a surety company licensed in the state of
New York, with sufficient sureties in a penal sum, conditioned that if Bidder's proposal is accepted, bidder will enter
into a contract for the same, and will execute separate Performance Bond and Labor and Materials Bond each equal
to one hundred percent (100%) of the Contract Amount. Bid Bonds and Performance Bond and Labor and Materials
Bond shall be obtained from Surety Companies with a Best Rating of A (excellent or better). Bids must be
accompanied by a completed Statement of Surety’s Intent. If the selected Bidder fails to sign the Contract and
deliver the required bonds, he shall be subject to forfeiture of the bid security.

Attention of bidders is particularly called to the requirements as to conditions of employment to be observed and
minimum wage rates to be paid under the Contract. This is a New York State Prevailing Wage Project.

Attention of bidders is called to the tax exempt status of St. Lawrence County. Bids should not include sales and
compensating use tax on the cost of materials which are to be incorporated into the structure.

Prospective Bidders may request clarifications of the bidding documents at other times from the Architect by
contacting Brooks Washburn, AlA at 315.268.1338 or Emailing to brooks@northnet.org.

St. Lawrence County reserves the right to consider all bids for a period of not to exceed forty-five (45) days
following the bid opening before awarding the Contract, during which period bids shall not be withdrawn, and
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reserves the right to reject any or all bids, to waive any informality in the bids, and to award the Contract in the
Owner's best interest. Construction start date shall be 31 May, 2022. Substantial Completion shall be NLT 30
October 2022. A penalty of two hundred fifty dollars ($250.00) per day may be assessed for late substantial
completion.

END OF SECTION 00030
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SECTION 00110 - SUPPLEMENTAL INSTRUCTIONS TO BIDDERS

The following supplements modify the "Instructions to Bidders," AIA Document A701, 2018 Edition. Where a
portion of the Instructions to Bidders is modified or deleted by these Supplementary Instructions, the unaltered
portions of the Instructions to Bidders shall remain in effect. The instructions herein take precedence over the
content of Document A701.

Article 3 BIDDING DOCUMENTS

3.2. Interpretation or Correction of Bidding Documents

Replace subparagraph 3.2.2 as follows:

"Telephonic inquiries to the Architect will be acceptable, such that the provisions of 3.2.3 are still in
effect.”

3.4. Addenda
Replace subparagraph 3.4.1 as follows:
“Addenda will be E mailed to all who are known by the issuing office to have received a complete set of
Bidding Documents. Bidders shall provide E mail address to the issuing office at the time documents are
received.”
Replace subparagraph 3.4.3 as follows:
“No Addenda will be issued later than four hours prior to time and date for receipt of Bids except an
Addendum withdrawing the request for Bids or one which includes postponement of the date and time for
receipt of Bids.”

Article 4 BIDDING PROCEDURES

4.1 Form and Style of Bids
Add new Clauses 4.1.7.1:
"1. Bid by partnership shall give name and place of residence for each partner of firm.
"2. Bid by corporation shall further give names of president, secretary and treasurer of corporation."

4.3 Submission of Bids

Add new Subparagraph 4.3.1.1 following paragraph 4.3.1:

"4.3.1.1 Each prospective Bidder may be requested to submit a properly executed AlA Document A305,
Contractor's Qualifications Statement, as bound in the Project Manual, after review of the bids.

SUPPLEMENTAL INSTRUCTIONS TO BIDDERS 00110-1
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Add the following Article 9:

"Article 9 TAXES

9.1 Sales Tax
9.1.1 State and local sales tax on materials incorporated into construction shall not be included in Bid.
Owner is tax exempt organization and will take title to materials used in Project in order to permit tax

exemption.

9.1.2 Owner will furnish certificate with Owner's Tax Exemption Number to successful Bidder for use in
purchasing tangible personal property required for Project.

9.1.3 Exemption does not apply to machinery, equipment, tools, or other items purchased, leased, rented,
or otherwise acquired for contractor's use even though machinery, equipment, tools, or other items are used

either in part or entirely on Work. Exemption shall apply only to materials fully incorporated into Work of
Contract as accepted and approved by Architect.”

END OF SECTION 00110
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SECTION 00311 - PROPOSAL FORM FOR CONTRACT 1 - GENERAL CONTRACTOR
(2021-25) NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE
BUILDING
For

ST LAWRENCE COUNTY HIGHWAY DEPARTMENT
ST LAWRENCE COUNTY, NEW YORK.

TO THE OWNER:
BASE BID

The Undersigned hereby proposes to furnish all labor, material, appliances, devices, supplies, equipment, services and
other facilities necessary to complete all Work indicated on the drawings for the St Lawrence County New Potsdam
Highway Garage and Salt Storage Buildings, St Lawrence County, New York, as required by, and in accordance with,
the provisions of the Instructions to Bidders, the General Conditions of the Contract, the Specifications and Drawings,
all as prepared by Brooks Washburn Architect PC and dated 4 January 2022; and that, if this Proposal is accepted, the
Undersigned agrees to enter into an Agreement with the Owner to perform this Work for the lump sum of:

Dollars,
$ ), herein referred to as the Base Bid.
CHANGE ORDER ON DEMAND FIXED PRICE
To be 3% of base bid price:

Dollars,
$ ), herein referred to as the Change Order on

Demand Fixed Price.

ACKNOWLEDGEMENT
By submitting this Bid Form, the Bidder certifies that he has visited the project site, is aware of existing conditions
which affect the work, and has reviewed the Contract Documents, including the following Addenda

ACCEPTANCE OF BID

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, but that if the
notice of the acceptance of the above Proposal is mailed or telegraphed to the Undersigned within forty-five (45) days
after the formal opening of Bids or any time thereafter before this Proposal is withdrawn, the Undersigned will enter
into, execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION

The Base Bid work shall be substantial complete NLT 30 October 2022.

BID QUALIFICATIONS

Bid Qualifications: Submit bid qualifications, if any, and reasons for qualifications with this Bid Form in space
provided below. Include impact of bid qualifications on time, cost or quality. Bid qualifications may include: Cash
flow requirements, assumptions for access to the work, assumptions for staging the work, assumptions for protecting

PROPOSAL FORM 00311-1
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existing and abutting work, proposed modifications to General and Supplementary Conditions, proposed
moadifications to drawings and specifications.

Principal Subcontractors or material suppliers, where applicable:

Cabinet Supply

Flooring Supply and Installation

Interior and Exterior Door Supply

Overhead Door Supply and Installation

List of Bid Qualifications by Bidder (If any):

SIGNED AND SEALED

DATE:

SIGNED:

NAME:

TITLE:

FIRM:

ADDRESS:

PHONE: FAX:

EMAIL:

END OF SECTION 00311
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SECTION 00311 - PROPOSAL FORM FOR CONTRACT 2 - PLUMBING CONTRACTOR
(2021-25) NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE
BUILDINGS
For
ST LAWRENCE COUNTY HIGHWAY DEPARTMENT
ST LAWRENCE COUNTY, NEW YORK.

TO THE OWNER:
BASE BID

The Undersigned hereby proposes to furnish all labor, material, appliances, devices, supplies, equipment, services and
other facilities necessary to complete all Work indicated on the drawings for the St Lawrence County New Potsdam
Highway Garage and Salt Storage Buildings, St Lawrence County, New York, as required by, and in accordance with,
the provisions of the Instructions to Bidders, the General Conditions of the Contract, the Specifications and Drawings,
all as prepared by Brooks Washburn Architect PC and dated 4 January 2022; and that, if this Proposal is accepted, the
Undersigned agrees to enter into an Agreement with the Owner to perform this Work for the lump sum of:

Dollars,

$ ), herein referred to as the Base Bid.
CHANGE ORDER ON DEMAND FIXED PRICE

To be 3% of Base Bid price:

Dollars,
(% ), herein referred to as the Change Order on
Demand Fixed Price.
ALLOCATION
Cost for 180° deep well with 60’ of casing.

Dollars,

($ ),

ALTERNATES

Add Alternate #1: Add water softening system to garage per plans and specifications for the additional lump sum
price of:

Dollars,

(% ), herein referred to as add Alternate #1.

PROPOSAL FORM 00311-1
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UNIT PRICING

Cost / Credit per linear foot for drilling in rock:
Cost: NIf

Credit: /If

Cost / Credit per linear foot for drilling with casing:

Cost: NIf
Credit: NIf
ACKNOWLEDGEMENT

By submitting this Bid Form, the Bidder certifies that he has visited the project site, is aware of existing conditions
which affect the work, and has reviewed the Contract Documents, including the following Addenda

ACCEPTANCE OF BID

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, but that if the
notice of the acceptance of the above Proposal is mailed or telegraphed to the Undersigned withinforty-five (45) days
after the formal opening of Bids or any time thereafter before this Proposal is withdrawn, the Undersigned will enter
into, execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION

The Base Bid work shall be substantial complete NLT 30 October 2022,

BID QUALIFICATIONS

Bid Qualifications: Submit bid qualifications, if any, and reasons for qualifications with this Bid Form in space
provided below. Include impact of bid qualifications on time, cost or quality. Bid qualifications may include: Cash
flow requirements, assumptions for access to the work, assumptions for staging the work, assumptions for protecting
existing and abutting work, proposed modifications to General and Supplementary Conditions, proposed
modifications to drawings and specifications.

List of Bid Qualifications by Bidder (If any):

Principal Subcontractors or material suppliers, where applicable:

Well Drilling Company

PROPOSAL FORM 00311- 2
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SIGNED AND SEALED

DATE:

SIGNED:

NAME:

TITLE:

FIRM:

ADDRESS:

PHONE:

FAX:

EMAIL:

END OF SECTION 00311

PROPOSAL FORM
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SECTION 00311 - PROPOSAL FORM FOR CONTRACT 3- MECHANICAL CONTRACTOR
(2021-25) NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE
BUILDINGS
For
ST LAWRENCE COUNTY HIGHWAY DEPARTMENT
ST LAWRENCE COUNTY, NEW YORK.

TO THE OWNER:
BASE BID

The Undersigned hereby proposes to furnish all labor, material, appliances, devices, supplies, equipment, services and
other facilities necessary to complete all Work indicated on the drawings for the St Lawrence County New Potsdam
Highway Garage and Salt Storage Buildings, St Lawrence County, New York, as required by, and in accordance with,
the provisions of the Instructions to Bidders, the General Conditions of the Contract, the Specifications and Drawings,
all as prepared by Brooks Washburn Architect PC and dated 4 January 2022; and that, if this Proposal is accepted, the
Undersigned agrees to enter into an Agreement with the Owner to perform this Work for the lump sum of:

Dollars,
($ ), herein referred to as the Base Bid.
CHANGE ORDER ON DEMAND FIXED PRICE
To be 3% of Base Bid Price:

Dollars,
$ ), herein referred to as the Change Order on

Demand Fixed Price.

ACKNOWLEDGEMENT
By submitting this Bid Form, the Bidder certifies that he has visited the project site, is aware of existing conditions
which affect the work, and has reviewed the Contract Documents, including the following Addenda

ACCEPTANCE OF BID

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, but that if the
notice of the acceptance of the above Proposal is mailed or telegraphed to the Undersigned within forty-five (45) days
after the formal opening of Bids or any time thereafter before this Proposal is withdrawn, the Undersigned will enter
into, execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION

The Base Bid work shall be substantial complete NLT 30 October 2022,

PROPOSAL FORM 00311-1
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BID QUALIFICATIONS

Bid Qualifications: Submit bid qualifications, if any, and reasons for qualifications with this Bid Form in space
provided below. Include impact of bid qualifications on time, cost or quality. Bid qualifications may include: Cash
flow requirements, assumptions for access to the work, assumptions for staging the work, assumptions for protecting
existing and abutting work, proposed modifications to General and Supplementary Conditions, proposed
modifications to drawings and specifications.

List of Bid Qualifications by Bidder (If any):

SIGNED AND SEALED

DATE:

SIGNED:

NAME:

TITLE:

FIRM:

ADDRESS:

PHONE: FAX:

EMAIL:

END OF SECTION 00311
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SECTION 00311 - PROPOSAL FORM FOR CONTRACT 4 - ELECTRICAL CONTRACTOR
(2021-25) NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE
BUILDING
For
ST LAWRENCE COUNTY HIGHWAY DEPARTMENT
ST LAWRENCE COUNTY, NEW YORK.

TO THE OWNER:
BASE BID

The Undersigned hereby proposes to furnish all labor, material, appliances, devices, supplies, equipment, services and
other facilities necessary to complete all Work indicated on the drawings for the St Lawrence County New Potsdam
Highway Garage and Salt Storage Buildings, St Lawrence County, New York, as required by, and in accordance with,
the provisions of the Instructions to Bidders, the General Conditions of the Contract, the Specifications and Drawings,
all as prepared by Brooks Washburn Architect PC and dated 4 January 2022; and that, if this Proposal is accepted, the
Undersigned agrees to enter into an Agreement with the Owner to perform this Work for the lump sum of:

Dollars,
$ ), herein referred to as the Base Bid.
CHANGE ORDER ON DEMAND FIXED PRICE
To be 3% of Base Bid price:

Dollars,
$ ), herein referred to as the Change Order on

Demand Fixed Price.

ACKNOWLEDGEMENT
By submitting this Bid Form, the Bidder certifies that he has visited the project site, is aware of existing conditions
which affect the work, and has reviewed the Contract Documents, including the following Addenda

ACCEPTANCE OF BID

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, but that if the
notice of the acceptance of the above Proposal is mailed or telegraphed to the Undersigned within forty-five (45) days
after the formal opening of Bids or any time thereafter before this Proposal is withdrawn, the Undersigned will enter
into, execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION

The Base Bid work shall be substantial complete NLT 31 August 2021.

BID QUALIFICATIONS

PROPOSAL FORM 00311-1
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Bid Qualifications: Submit bid qualifications, if any, and reasons for qualifications with this Bid Form in space
provided below. Include impact of bid qualifications on time, cost or quality. Bid qualifications may include: Cash
flow requirements, assumptions for access to the work, assumptions for staging the work, assumptions for protecting
existing and abutting work, proposed modifications to General and Supplementary Conditions, proposed
modifications to drawings and specifications.

List of Bid Qualifications by Bidder (If any):

SIGNED AND SEALED

DATE:

SIGNED:

NAME:

TITLE:

FIRM:

ADDRESS:

PHONE: FAX:

EMAIL:

END OF SECTION 00311
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SECTION 00480 - NON-COLLUSIVE BIDDING AFFIDAVIT

To be Executed by Each Awardee of a Principal Contract

STATE OF }
} SS:
COUNTY OF }

, being first duly sworn, deposes and says that he/she

is (sole owner, a partner, president, secretary etc.) of

, the party making the foregoing bid, that such bid is not made in the interest of or
on behalf of any undisclosed person, partnership, company, association, organization, or corporation; that such bid is
genuine and not collusive or sham; that said Bidder has not directly or indirectly induced or solicited any other Bidder
to put in a false or sham bid, and has not directly or indirectly colluded, conspired, connived, or agreed with any bidder
or anyone else to put in a sham bid, nor that anyone shall refrain from bidding; that said bidder has not in any manner,
directly or indirectly, sought by agreement, communication, or conference with anyone to fix the bid price of said
bidder, or any other bidder, not to fix any overhead, profit, or cost element of such bid price, nor of that of any other
bidder, nor to secure any advantage against the public body awarding the contract or anyone interested in the proposed
contract; that all statements contained in such bid are true; and further, that said bidder has not directly or indirectly,
submitted his bid price or any breakdown thereof, nor the contents thereof, nor divulged information or data relative
thereto, nor paid and will not pay fee in connection therewith to any corporation, partnership, company, association,
organization, bid depository, nor to any member or agent thereof, nor to any other individual except to such person or
persons as have a partnership or other financial interest with said bidder in his general business.

Signed By:

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

Seal of Notary.

Notary Public

END OF SECTION 00480

NON-COLLUSIVE BIDDING AFFIDAVIT 00480- 1
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AI Document A101" 2007

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

AGREEMENT made as of the . day of
in the year
(Inwords, indicate day, month and year;

BETWEEN the Owner:
(Name, address and other information)
This document has important legal
consequences. Consultation with
an attorney is encouraged with
respect to its completion or
modification.

AIA Document A201™-2007,
General Conditions of the
Contract for Construction, is
and the Contractor: adopted in this document by
(Name, address and other information) reference. Do not use with other
general conditions.unless this
document is modified.

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

The Architect:
(Name, address and other information)

The Owner and Contractor agree as follows,

AlA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1980, 1987, 1991, 1997 and 2007 by The
American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties.
Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminai penalties, and will be
prosecuted to the maximum extent possible under the law. Purchasers are permitted to reproduce ten (10) copies of this document when completed. To
report copyright violations of AIA Contract Documents, e-mail The American Institute of Architects’ legal counsel, copyright@aia.org.
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TABLE OF ARTICLES

THE CONTRACT DOCUMENTS
2 THE WORK OF THIS CONTRACT
3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
4 CONTRACT SUM
5 PAYMENTS
6 DISPUTE RESOLUTION
7 TERMINATION OR SUSPENSION
8 MISCELLANEOUS PROVISIONS
9 ENUMERATION OF CONTRACT DOCUMENTS
10 INSURANCE AND BONDS

ARTICLE1 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 the date of this Agreement unless a different date is stated below
or provision is made for the date to be fixed in a notice to proceed issued by the Owner.

(Insert the date of commencement if it differs from the date of this Agreement or, if applicable, state that the date will be
fixed in a notice to proceed.)

If, prior to the commencement of the Work, the Owner requires time to file mortgages and other security interests, the
Owner’s time requirement shall be as follows:

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

AIA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1980, 1987, 1991, 1997 and 2007 by The
American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties.
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§ 3.3 The Contractor shall achieve Substantial Completion of the entire Work not later than

( ) days from the date of commencement, or as follows:

(Insert number of calendar days. Alternatively, a calendar date may be used when coordinated with the date of
commencement. If appropriate, insert requirements for earlier Substantial Completion of certain portions of the Work.

, subject to adjustments of this Contract Time as provided in the Contract Documents.
(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantiul Completion on time or for
bonus payments for early completion of the Work.) ‘

ARTICLE4 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

Dollars ($ ), subject to additions and deductions as provided in the Contract Documents.

§ 4.2 The Contract Sum is based upon the following alternates, if any, which are described in the Contract Documents
and are hereby accepted by the Owner:

(State the numbers or other identification of accepted alternates. If the bidding or proposal documents permit the
Owner to accept other alternates subsequent to the execution of this Agreement, attach a schedule of such other
alternates showing the amount for each and the date when that amount expires.)

§ 4.3 Unit prices, if any:
(Identify and state the unit price; state quantity limitations, if any, to which-the unit price will be applicable.

Item Units and Limitations Price Per Unit

§ 4.4 Allowances included in the Contract Sum, if any:
(Identify allowance and state exclusions, if any, from the allowance price.)

Item Price

ARTICLES5 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.

AlA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1980, 1987, 1991, 1997 and 2007 by The
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§ 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 first
( 1st ) day of a month, the Owner shall make payment of the certified amount to the Contractor not later than the

first ( 1st ) day of the  following ( ) month..If an Application for Payment
is received by the Architect after the application date fixed above, payment shall be made by the Owner not later than
thirty ( 30 ) 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 valuesshall 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, unless objected to by the Architect, 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 Subject to other provisions of the Contract Documents, the amount.of each progress payment shall be computed
as follows:

.1 =~ Take that portion of the Contract Sum properly allocable to completed Work as determined by
multiplying the percentage completion of each portion of the Work by the share of the Contract Sum
allocated to that portion of the Work-in the schedule of values, less retainage of five
percent ( 5 %). Pending final determination of cost to the Owner of changes in the Work,
amounts not in dispute shall be included as provided in Section 7.3.9 of AIA Document A201™-2007,
General Conditions of theé Céntract for Construction;

w

Subtract the aggregate of previous payments made by the Owner; and
4 Subtract amounts, if any, for which the Architect has withheld or nullified a Certificate for Payment as
provided in Section 9.5 of AIA Document A201-2007.

§ 5.1.7 The progress payment amount determined in accordance with Section 5.1.6 shall be further modified under the
following circumstances:

A Add, upon Substantial Completion of the Work, a sum sufficient to increase the total payments to the full
amount of the Contract Sum, less such amounts as the Architect shall determine for incomplete Work,
retainage applicable to such work and unsettled claims; and
(Section 9.8.5 of AIA Document A201-2007 requires release of applicable retainage upon Substantial
Completion of Work with consent of surety, if any.)

2 Add, if final completion of the Work is thereafter materially delayed through no fault of the Contractor,
any additional amounts payable in accordance with Section 9.10.3 of AIA Document A201-2007.

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

(If it is intended, prior to Substantial Completion of the entire Work, to reduce or limit the retainage resulting from the
percentages inserted in Sections 5.1.6.1 and 5.1.6.2 above, and this is not explained elsewhere in the Contract
Documents, insert here provisions for such reduction or limitation.)
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§ 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 Section 12.2.2 of ATA Document A201-2007, and to.satisfy other requirements, if
any, which extend beyond final payment; and
2 a final 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 Initial Decision Maker pursuant to Section.15.2 of AIA Document A201-2007, unless the
parties appoint below another individual, not a party to this Agreement, to serve as 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.)

§ 6.2 BINDING DISPUTE RESOLUTION

For any Claim subject to, but not resolved by, mediation pursuant to Section 1:5.3 6f AIA Document A201-2007, the
method of binding dispute resolution shall be as follows:

(Check the appropriate box. If the Owner and Contractor do not select a method of binding dispute resolution below, 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.)

[] Arbitration pursuant to Section 15.4 of AIA Document A201-2007
Litigation in a court of competent jurisdiction

[J Other (Specify

ARTICLE7 TERMINATION OR SUSPENSION
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document
A201-2007.

§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201-2007.
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ARTICLE 8 MISCELLANEOUS PROVISIONS

§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201-2007 or another Contract
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract
Documents.

§ 8.2 Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated

below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is located.
(Insert rate of interest agreed upon, if any.)

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

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

§ 8.5 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days written notice to the
other party.

§ 8.6 Other provisions:

ARTICLE 9 ENUMERATION OF CONTRACT DOCUMENTS
§ 9.1 The Contract Documents, except for Modifications issued after execution of this Agreement, are enumerated in the
sections below.

§ 9.1.1 The Agreement is this executed AIA Document A101-2007, Standard Form of Agreement Between Owner and
Contractor.

§ 9.1.2 The General Conditions are AIA Document A201-2007, General Conditions of the Contract for Construction.
§ 9.1.3 The Supplementary and other Conditions of the Contract:

Document Title Date Pages

§ 9.1.4 The Specifications:
(Either list the Specifications here gr-refer to an exhibit attached to this Agreement.

Section Title Date Pages

AlA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951 1958, 1961, 1963, 1967, 1974, 1977, 1980, 1987, 1991, 1997 and 2007 by The
American Institute of Architects. All rights reserved. WARNING This AIA® Document is protected by U.S. Copyright Law and Internationatl Treaties.
Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penailties, and will be
prosecuted to the maximum extent possible under the law. Purchasers are permitted to reproduce ten (10) copies of this document when completed. To
report copyright violations of AIA Contract Documents, e-mail The American Institute of Architects’ legal counsel, copyright@aia.org.



Init.

§ 9.1.5 The Drawings:
(Either list the Drawings here or refer to an exhibit attached to this Agreement.)

Number Title Date

§ 9.1.6 The Addenda, if any:

Number Date Pages

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

§ 9.1.7 Additional documents, if any, forming part of the Contract Documents:
A AIA Document E201™-2007, Digital Data Protocol Exhibit, if completed by the parties, or the following;

.2 Other documents, if any, listed below:
(List here any additional documents that are intended to form part of the Contract Documents. AIA Document A201-
2007 provides that bidding requirements such as advertisement or invitation to bid, Instructions to Bidders, sample
forms and the Contractor’s bid are not part of the Contract Documents unless enumerated. in this Agreement. They
should be listed here orly if intended to be part of the Contract Documents. )

ARTICLE 10 INSURANCE AND BONDS
The Contractor shall purchase and maintain insurance and provide bonds as set forth in Article 11 of AIA Document
A201-2007.

(State bonding requirements, if any, and limits of liability for insurance required in Article 11 of AIA Document
A201-2007.)

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

OWNER (Signature) - CONTRACTOR (Signature)

(Printed name and title) (Printed name and title)

CAUTION: You should sign an original AlA Contract Document, on which this text appears in RED. An original assur¢
chanages will not be obscured.
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General Conditions of the Contract for Construction

for the following PROJECT:

(Name and location or address)

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

THE OWNER:
(Name, legal status and address)

THE ARCHITECT:
(Name, legal status and address)

TABLE OF ARTICLES

1 GENERAL PROVISIONS

2 OWNER

3 CONTRACTOR

4 ARCHITECT

5 SUBCONTRACTORS

6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS
7 CHANGES IN THE WORK

8 TIME

9 PAYMENTS AND COMPLETION

10 PROTECTION OF PERSONS AND PROPERTY

1 INSURANCE AND BONDS

12 UNCOVERING AND CORRECTION OF WORK

13 MISCELLANEOUS PROVISIONS

14 TERMINATION OR SUSPENSION OF THE CONTRACT

15 CLAIMS AND DISPUTES
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INDEX
(Topics and numbers in bold are section headings.
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9.6.6,9.9.3,12.3
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9.6.6,9.8.2,9.9.3,9.10.1,9.10.3, 12.3

Access to Work

3.16,6.2.1, 12.1

Accident Prevention

10

Acts and Omissions
3.2,3.3.2,3.12.8,3.18,4.2.3,8.3.1,9.5.1, 10.2.5,
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Addenda
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Additional Inspections and Testing
94.2,983,12.2.1,13.5

Additional Insured

11.14

Additional Time, Claims for
32.4,3.74,3.7.5,3.10.2,8.3.2,15.1.5
Administration of the Contract
3.13,4.2,94,95

Advertisement or Invitation to Bid

1.1.1

Aesthetic Effect

4.2.13
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All-risk Insurance

11.3.1,11.3.1.1

Applications for Payment
4.25,739,9.2,9.3,9.4,9.5.1,9.6.3,9.7,9.10,
11.1.3

Approvals

2.1.1,2.22,2.4,3.1.3,3.10.2, 3.12.8, 3.12.9, 3.12.10,
427,93.2,13.5.1

Arbitration

8.3.1,11.3.10,13.1.1, 15.3.2, 154
ARCHITECT

4

Architect, Definition of

4.1.1

Architect, Extent of Authority
24.1,3.12.7,4.1,42,5.2,6.3,7.1.2,7.3.7,74,9.2,
9.3.1,9.4,9.5,9.6.3,9.8,9.10.1,9.10:3, 12.1, 12.2.1,
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423,42.6,4.2.7,42.10,4.2.12,4.2.13,5.2.1, 7.4,
9.4.2,9.53,9.64,15.1.3,15.2

Architect’s Additional Services and Expenses
24.1,11.3.1.1,12.2.1,13.5.2,13.53, 1424

Architect’s Administration of the Contract
3.1.3,42,3.7.4,152,9.4.1,9.5

Architect’s Approvals
24.1,3.1.3,3.5,3.10.2,4.2.7

Architect’s Authority to Reject Work
35,4.2.6,12.1.2,12.2.1

Architect’s Copyright

1.1.7, 1.5

Architect’s Decisions
37.4,426,4.2.7,42.11,42.12,4.2.13,4.2.14, 6.3,
73.7,7:39,8.1.3,8.3.1,9.2,9.4.1,9.5,9.84,99.1,
13.5.2,15.2,15.3

Architect’s Inspections
374,422,4.29,94.2,9.83,99.2,9.10.1,13.5
Architect’s Instructions
324,33.1,4.26,4.2.7,13.5.2

Architect’s Interpretations

42.11,4.2.12

Architect’s Project Representative

4.2.10

Architect’s Relationship with Contractor
1.1.2,1.5,3.1.3,3.2.2,3.2.3,3.24,3.3.1,3.4.2, 3.5,
3.7.4,3.7.5,3.9.2,3.9.3,3.10, 3.11, 3.12, 3.16, 3.18,
41.2,413,42,52,6.2.2,7,83.1,9.2,9.3,94,9.5,
9.7,9.8,9.9,10.2.6,10.3, 11.3.7, 12, 13.4.2, 13.5;
15.2

Architect’s Relationship with Subcontractors
1.1.2,4.2.3,4.24,4.2.6,9.6.3,9.64; [1.3.7
Architect’s Representations

9.4.2,9.5.1,9.10.1

Architect’s Site Visits
374,422,429,94.2,9.5.1,99.2,9.10.1, 13.5
Asbestos

10.3.1

Attorneys’ Fees

3.18.1,9.10.2,10.3.3

Award of Separate Contracts

6.1.1,6.1.2

Award of Subcontracts and Other Contracts for
Portions of the Work

52

Basic Definitions

1.1

Bidding Requirements

1.1.1,5.2.1,11.4.1

Binding Dispute Resolution

9.7,11.3.9,11.3.10, 13.1.1, 15.2.5, 15.2.6.1, 15.3.1,
153.2,15.4.1

Boiler and Machinery Insurance

11.3.2

Bonds, Lien

7.3.7.4,9.10.2,9.10.3

Bonds, Performance, and Payment
7.3.7.4,9.6.7,9:10.3,11.3.9, 114

Building Permit

3.7.1

Capitalization

1.3
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Certificate of Substantial Completion
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CLAIMS AND DISPUTES
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3.74

Claims for Damages
32.4,3.18,6.1.1,83.3,9.5.1,9.6.7,103.3, 11.1.1,
11.3.5,11.3.7,14.1.3, 14.2.4,15.1.6

Claims Subject to Arbitration

153.1,15.4.1
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3.15,6.3
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22.1,3.22,34.1,3.7.1,3.10.1, 3.12.6, 5.2.1, 5.2.3,
622,8.12,822,83.1,11.1,11.3.1,11.3.6, 11.4.1,
15.1.4

Commencement of the Work, Definition of

8.1.2

Communications Facilitating Contract
Administration

39.1,4.24

Completion, Conditions Relating to
34.1,3.11,3.15,422,4.2.9,8.2,94.2,9.8,9.9.1,
9.10,12.2,13.7,14.1.2

COMPLETION, PAYMENTS AND

9

Completion, Substantial
429,8.1.1,8.1.3,8.2.3,94.2,9.8,9.9.1,9.10.3,
12.2.13.7

Compliance with Laws
1.6.1,3.2.3,3.6,3.7,3.12.10, 3.13,4.1.1, 9.6 4,
10.2.2,11.1, 11.3, 13.1, 13.4, 13.5.1, 13.5.2, 13.6,
14.1.1,14.2.1.3,15.2.8,15.4.2,154.3

Concealed or Unknown Conditions
3.74,4.2.8,8.3.1,10.3

Conditions of the Contract

1.1.1,6.1.1,6.1.4

Consent, Written
342,3.74,3.12.8,3.14.2,4.1.2,9.3.2,9.8.5,9.9.1,
9.10.2,9.10.3,11.3.1,13.2,134.2,1544.2
Consolidation or Joinder

15.4.4

CONSTRUCTION BY OWNER OR BY
SEPARATE CONTRACTORS

1.14,6

Construction Change Directive, Definition of
7.3.1

Construction Change Directives
1.1.1,3.42,3.12.8,428,7.1.1,7.1.2,7.1.3, 7.3,
9.3.1.1

Construction Schedules, Contractor’s
3.10;3:12.1,3.12.2,6.1.3,15.1.5.2

Contingent Assignment of Subcontracts
54,142.2.2

Continuing Contract Performance

15.1.3

Contract, Definition of

1.1.2

CONTRACT, TERMINATION OR
SUSPENSION OF THE

54.1.1,11.3.9, 14

Contract Administration

3.13,4,94,95

Contract Award and Execution, Conditions Relating to
3.7.1,3.10,5.2,6.1,11.1.3,11.3.6, 11.4.1
Contract Documents, Copies Furnished and Use of
1.52,2.2.5,5.3

Contract Documents, Definition of

1.1.1

Contract Sum
3.74,3.8,523,72,7.3,74,91,94.2,95.14,
9.6.7,9.7,103.2,11.3.1,14.2.4,14.3.2,15.1.4,
15.2.5

Contract Sum, Definition of

9.1

Contract Time
3.74,3.7.5,3.10.2,5.2.3,7.2.1.3,7.3.1,7.3.5, 74,
8.1.1,8.2.1,83.1,9.5.1,9.7,10.3.2, 12.1.1, 14.3.2,
15.1.5.1,15.2.5

Contract Time, Definition of

8.1.1

CONTRACTOR

3

Contractor, Definition of

3.1,6.1.2

Contractor’s Construction Schedules
3.10.3.12.1.3.12.2.6.1.3.15.1.5.2
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Contractor’s Employees
33.2,343,38.1,3.9,3.18.2,4.2.3,4.2.6,10.2, 10.3,
11.1.1;11.3.7,14.1, 14.2.1.1

Contractor’s Liability Insurance

11.1

Contractor’s Relationship with Separate Contractors
and Owner’s Forces
3.12.5,3.14.2,42.4,6,11.3.7,12.1.2,12.2.4
Contractor’s Relationship with Subcontractors
1.2.2,3.3.2,3.18.1,3.18.2, 5,9.6.2,9.6.7, 9.10.2,
11.3.1.2,11.3.7,11.3.8

Contractor’s Relationship with the Architect
1.1.2,1.5,3.1.3,3.2.2,3.23,3.24,3.3.1,3.4.2, 3.5,
3.7.4,3.10,3.11,3.12,3.16,3.18,4.1.3,4.2, 5.2,
622,7,83.1,92,9.3,9.4,9.5,9.7,9.8,9.9,10.2.6,
10.3,11.3.7,12,13.5,15.1.2, 15.2.1

Contractor’s Representations
32.1,322,3.5,3.12.6,62.2,8.2.1,9.3.3,9.8.2
Contractor’s Responsibility for Those Performing the
Work

33.2,3.18,5.3.1,6.1.3,6.2,9.5.1,10.2.8
Contractor’s Review of Contract Documents

32

Contractor’s Right to Stop the Work

Damage to Construction of Owner or Separate
Contractors

3.142,6.2.4,102.1.2,10.25,10.4, 11.1.1, 11.3,
1224

Damage to the Work
3.14.2,99.1,10.2.1.2,10.2.5,10.4.1,11.3.1, 1224
Damages, Claims for
3.24,3.18,6.1.1,83.3,9.5.1,9.6.7,10.3.3, 11.1.1,
11.3.5,11.3.7,14,1.3,14.2.4,15.1.6

Damages for Delay

6.1.1,83.3,9.5.1.6,9.7,103.2

Date of Commencement of the Work, Definition of
8.1.2

Date of Substantial Completion, Definition of
8.1.3

Day, Definition of

8.14

Decisions of the Architect
3.74,426,42.7,4.2.11,42.12,4.2.13,15.2, 6.3,
73.7,7.3.9,8.1.3,83.1,9.2,9.4,9.5.1,9.84,99.1,
13.5.2,14.2.2,14.2.4,15.1, 15.2

Decisions to Withhold Certification
94.1,9.5,9.7,14.1.1.3

Defective or Nonconforming Work, Acceptance,

9.7 Rejection and Correction of
Contractor’s Right to Terminate the Contract 23.1,24.1,3.5,4.2.6,6.2.5,9.5.1,9.5.2,9.6.6, 9.8.2,
14.1,15.1.6 9.93,9.104,12.2.1

Contractor’s Submittals
3.10,3.11,3.124,4.2.7,5.2.1,52.3,9.2,9.3,9.8.2,
9.8.3,9.9.1,9.10.2,9.10.3, 11.1.3,11.4.2

Contractor’s Superintendent

3.9,10.2.6

Contractor’s Supervision and Construction Procedures
12.2,3.3,34,3.12.10,4.2.2,4.2.7,6.1.3,6.2.4,
7.1.3,7.3.5,7.3.7,8.2,10, 12, 14, 15.1.3

Contractual Liability Insurance

Definitions
1.1,2.1.1,3.1.1,3.5,3.12.1,3,12.2,3.12.3,4.1.1,
15.1.1,5.1,6.1.2,7.2.1,7.3.1,8.1, 9.1, 9.8.1
Delays and Extensions of Time
3.2,3.74,523,7.2.1,73.1,74,83,95.1,9.7,
10.3.2,10.4.1,14.3.2,15.1.5, 15.2.5

Disputes

6.3,7.3.9,15.1,15.2

Documents and Samples at the Site

11.1.1.8,11.2 311
Coordination and Correlation Drawings, Definition of
1.2,3.2.1,3.3.1,3.10, 3.12.6, 6.1.3, 6.2.1 1.1.5

Copies Furnished of Drawings and Specifications
1.5,2.2.5,3.11

Drawings and Specifications, Use and Ownership of
3.11

Copyrights Effective Date of Insurance
1.5,3.17 8.2.2,11.1.2
Correction of Work Emergencies

23,24,3.73,94.2,9.8.2,9.8.3,9.9.1,12.1.2,12.2
Correlation and Intent of the Contract Documents
1.2

Cost, Definition of

7.3.7

Costs
24.1,3.24,3.7.3,3.8.2,3.15.2;54.2,6.1.1,6.2.3,
73.3.3,7.3.7,7.3.8,7.3.9,9.10.2, 10.3.2, 10.3.6,
11.3,12.1.2,12.2.1,12.2.4,13.5, 14

Cutting and Patching

3.14,6.2.5

104,14.1.1.2,15.1.4

Employees, Contractor’s
3.32,34.3,3.8.1,3.9,3.18.2,4.2.3,4.2.6,10.2,
10.3.3,11.1.1,11.3.7, 14.1, 14.2.1.1

Equipment, Labor, Materials or
1.1.3,1.1.6,3.4,3.5,3.8.2,3.8.3,3.12,3.13.1, 3.15.1,
426,42.7,52.1,62.1,737,932,93.3,95.13,
9.10.2,10.2.1,10.24,14.2.1.1,14.2.1.2

Execution and Progress of the Work
1.1.3,1.2.1;1.2.2,2.2.3,2.2.5,3.1,3.3.1,3.4.1,3.7.1,
3.10.1,3.12,3.14,4.2,6.2.2,7.1.3,7.3.5,8.2,9.5.1,
99.1,10.2,10.3,12.2,14.2,143.1,15.1.3

AlA Document A201™ — 2007. Copyright © 1888, 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The
American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties.
Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be
prosecuted to the maximum extent possible under the law. Purchasers are not permitted to reproduce this document. To report copyright violations of
AIA Contract Documents, e-mail The American Institute of Architects’ legal counsel, copyright@aia.org.

Init.



Extensions of Time
32.4,374,523,72.1,7.3,74,9.5.1,9.7,10.3.2,
10.4.1, 14.3, 15.1.5,15.2.5

Failure of Payment

9.5.1.3,9.7,9.10.2, 13.6, 14.1.1.3, 14.2.1.2

Faulty Work

(See Defective or Nonconforming Work)

Final Completion and Final Payment

42.1,429,982,9.10,11.1.2,11.1.3,11.3.1, 11.3.5,

12.3.1,14.2.4,144.3

Financial Arrangements, Owner’s
22.1,1322,14.1.14

Fire and Extended Coverage Insurance

11.3.1.1

GENERAL PROVISIONS

1

Governing Law

13.1

Guarantees (See Warranty)

Hazardous Materials

10.2.4,10.3

Identification of Subcontractors and Suppliers
5.2.1

Indemnification

3.17,3.18,9.10.2, 10.3.3, 10.3.5, 10.3.6, 11.3.1.2,
11.3.7

Information and Services Required of the Owner
2.1.2,2.2,3.2.2,3.12.4,3.12.10,6.1.3,6.1.4,6.2.5,
9.6.1,9.6.4,9.92,9.10.3,10.3.3,11.2,11.4, 13.5.1,
13.52,14.1.14,14.1.4,15.1.3

Initial Decision

15.2

Initial Decision Maker, Definition of

1.1.8

Initial Decision Maker, Decisions
142.2,14.2.4,15.2.1,15.2.2,15.2.3,15.2.4, 15.2.5
Initial Decision Maker, Extent of Authority
14.22,14.2.4,15.1.3,15.2.1,15.2.2,15.2.3, 15.2.4,
15.2.5

Injury or Damage to Person or Property
10.2.8,10.4.1

Inspections
3.1.3,333,3.7.1,4.22,42.6,4.29,9.4.2,9.8.3,
9.9.2,9.10.1,12.2.1, 13.5

Instructions to Bidders

1.1.1

Instructions to the Contractor
324,33.1,3.8.1,5.2.1,7,8.2.2,12,13.5.2
Instruments of Service, Definition of

1.1.7

Insurance
3.18.1,6.1.1,7.3.7,9.3.2,9.8.4,9.9.1,9.10.2, 11
Insurance, Boiler and Machinery

11.3.2

Insurance, Contractor’s Liability

11.1

Insurance, Effective Date of

822.11.1.2

Insurance, Loss of Use

11.3.3

Insurance, Owner’s Liability

11.2

Insurance, Property

10.2.5,11.3

Insurance, Stored Materials

932

INSURANCE AND BONDS

11

Insurance Companies, Consent to Partial Occupancy
9.9.1,

Intent of the Contract Documents
12.1,42.7,4.2.12,42.13,74

Interest

13.6

Interpretation

123,14,4.1.1,5.1,6.1.2,15.1.1

Interpretations, Written

42.11,42.12,15.14

Judgment on Final Award

15.4.2

Labor and Materials, Equipment
1.1.3,1.1.6,3.4,3.5,3.8.2,3.8.3,3.12,3.13, 3.15.1,
426,42.7,52.1,62.1,73.7,9.3.2,9.3.3,9.5.1.3,
9.10.2,10.2.1,10.2.4,14.2.1.1, 14.2.1.2

Labor Disputes

8.3.1

Laws and Regulations

1.5,3.2.3,3.6,3.7,3.12.10, 3.13.1, 4.1.1, 9.6.4, 9.9.1,
102.2,11.1.1,11.3; 13.1.1, 13.4, 13.5.1, 13.5.2,
13.6.1,14,15.2.8, 154

Liens

2.12,9.3.3,9.10.2,9.104, 15.2.8

Limitations, Statutes of

12.2.5,13.7,15.4.1.1

Limitations of Liability
2.3.1,3.2.2,35,3.12.10,3.17,3.18.1,4.2.6,4.2.7,
42.12,62.2,9.4.2,9.6.4,9.6.7,10.2.5, 10.3.3,
11.1.2,11.2,11.3.7,12.2.5,13.4.2

Limitations of Time
2.1.2,22,24,322,3.10,3.11, 3.12.5,3.15.1, 4.2.7,
5.2,53.1,54.1,62.4,7.3,7.4,8.2,9.2,93.1,9.3.3,
9.4.1,9.5,9.6,9.7,9.8,9.9,9.10,11.1.3, 11.3.1.5,
11.3.6,11.3.10, 12.2, 13.5, 13.7, 14, 15

Loss of Use Insurance

11.3.3

Material Suppliers
1.5,3.12.1,42.4,4.2.6,52.1,9.3,94.2,9.6,9.10.5
Materials, Hazardous

10.2.4,10.3

Materials, Labor, Equipment and
1.1.3,1.1.6,1.5.1,3.4.1,3.5,3.8.2,3.8.3,3.12,
3.13.1,3.15:1,4.2.6,4.2.7,5.2.1,6.2.1, 7.3.7,9.3.2,
9.3.3,9.5.1.3,9.10.2,10.2.1.2,10.2.4, 14.2.1.1,
14.2.1.2
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Means, Methods, Techniques, Sequences and
Procedures of Construction
33.1,3.12.10,4.2.2,4.2.7,9.4.2

Mechanic’s Lien

2.1.2,15.2.8

Mediation

8.3.1,10.3.5,10.3.6,15.2.1, 15.2.5, 15.2.6, 15.3,
15.4.1

Minor Changes in the Work
1.1.1,3.12.8,4.2.8,7.1,7.4

MISCELLANEOUS PROVISIONS

13

Modifications, Definition of

1.1.1

Modifications to the Contract
1.1.1,1.1.2,3.11,4.1.2,4.2.1,5.2.3,7, 8.3.1, 9.7,
10.3.2,11.3.1

Mutual Responsibility

6.2

Nonconforming Work, Acceptance of
9.6.6,9.9.3,12.3

Nonconforming Work, Rejection and Correction of
23.1,24.1,3.5,42.6,6.2.4,9.5.1,9.82,9.9.3,
9.104,12.2.1

Notice
2.2.1,23.1,24.1,3.2.4,3.3.1,3.7.2,3.129,5.2.1,
9.7,9.10,10.2.2,11.1.3, 12.2.2.1, 13.3, 13.5.1,
13.5.2,14.1,14.2,15.2.8,15.4.1

Notice, Written
23.1,24.1,3.3.1,3.9.2,3.12.9,3.12.10,5.2.1,9.7,
9.10,10.2.2,10.3,11.1.3, 11.3.6, 12.2.2.1, 13.3, 14,
15.2.8,15.4.1

Notice of Claims

3.7.4,10.2.8,15.1.2, 154

Notice of Testing and Inspections

13.5.1,13.5.2

Observations, Contractor’s

3.2,3.74

Occupancy

222,96.6,9.8,11.3.1.5

Orders, Written
1.1.1,2.3,39.2,7,82.2,11.39,12.1,12.2.2.1,
13.5.2,14.3.1

OWNER

2

Owner, Definition of

2.1.1

Owner, Information and Services Required of the
2.1.2,2.2,32.2,3.12.10,6.1.3,6.1.4,6.2.5,9.3.2,
9.6.1,9.6.4,99.2,9.10.3,10.3.3,11:2,11.3,13.5.1,
13.5.2,14.1.1.4,14.1.4,15.1.3

Owner’s Authority
1.5,2.1.1,2.3.1,24.1,3.42,3.8.1,3.12.10, 3.14.2,
4.12,4.13,42.4,429,52.1,524,54.1,6.1,6.3,
72.1,73.1,8.2.2,83.1,9.3.1,93.2,9.5.1,9.6 4,
99.1,9.10.2,10.3.2,11.1.3,11.3.3, 11.3.10, 12.2.2,
12.3.1,13.2.2,14.3, 144, 15.2.7

Owner’s Financial Capability
22.1,132.2,14.1.14

Owner’s Liability Insurance

11.2

Owner’s Relationship with Subcontractors
1.1.2,52,53,54,9.6.4,9.10.2,142.2

Owner’s Right to Carry Out the Work
24,1422

Owner’s Right to:Clean Up

6.3

Owner’s Right to Perform Construction and to
Award Separate Contracts

6.1

Owner’s Right to Stop the Work

2.3

Owner’s Right to Suspend the Work

14.3

Owner’s Right to Terminate the Contract

14.2

Ownership and Use of Drawings, Specifications
and Other Instruments of Service
1.1.1,1.1.6,1.1.7,1.5,2.2.5,3.2.2, 3.11.1, 3.17,
4.2.12,53.1

Partial Occupancy or Use

9.6.6,9.9,11.3.1.5

Patching, Cutting and

3.14,6.2.5

Patents

3.17

Payment, Applications for
4.2.5,739,92,93,94,9.5,9.6.3,9.7,9.8.5,9.10.1,
142.3,14.2.4;144.3

Payment, Certificates for
42.5,429,9.33,94,9.5,96.1,9.6.6,9.7,9.10.1,
5.10.3,13.7,14.1.1.3,14.2.4

Payment, Failure of

9.5.1.3,9.7,9.10.2, 13.6, 14.1.1.3, 14.2.1.2
Payment, Final
42.1,429,9.82,9.10,11.1.2,11.1.3, 11.4.1, 12.3.1,
13.7,14.2.4,14.4.3

Payment Bond, Performance Bond and
7.3.74,9.6.7,9.10.3,11.4

Payments, Progress

9.3,9.6,9.8.5,9.10.3, 13.6, 14.2.3, 15.1.3
PAYMENTS AND COMPLETION

9

Payments to Subcontractors
542,9.5.13,9.62,9.6.3,9.6.4,9.6.7,14.2.1.2
PCB

10.3.1

Performance Bond and Payment Bond
7.3.74,9.6.7,9.10.3,11.4

Permits, Fees, Notices and Compliance with Laws
222,3.7,3.13,7.3.74,10.2.2

PERSONS AND PROPERTY, PROTECTION OF
10

Polychlorinated Biphenyl

10.3.1



Product Data, Definition of

3.12.2

Product Data and Samples, Shop Drawings
3.11,3.12,4.2.7

Progress and Completion
422,82,98,99.1,14.14,15.1.3

Progress Payments

9.3,9.6,9.8.5,9.10.3,13.6, 14.2.3,15.1.3
Project, Definition of

1.14

Project Representatives

42.10

Property Insurance

10.2.5,11.3

PROTECTION OF PERSONS AND PROPERTY
10

Regulations and Laws
1.5,3.2.3,3.6,3.7,3.12.10,3.13, 4.1.1,9.6.4,9.9.1,
10.2.2,11.1,11.4,13.1, 13.4,13.5.1, 13.5.2, 13.6, 14,
15.2.8,15.4

Rejection of Work

3.5,42.6,12.2.1

Releases and Waivers of Liens

9.10.2

Representations
3.2.1,3.5,3.12.6,6.2.2,82.1,9.3.3,9.4.2,9.5.1,
9.8.2,9.10.1

Representatives
2.1.1,3.1.1,3.9,4.1.1,4.2.1,4.2.2,4.2:10,5.1.1,
5.1.2,13.2.1

Responsibility for Those Performing the Work
332,3.18,423,53.1,6.1.3,6.2,6.3,9.5.1, 10
Retainage

9.3.1,9.6.2,9.8.5,9.9.1,9.10.2,9.10.3

Review of Contract Documents and Field
Conditions by Contractor

3.2,3.12.7,6.1.3

Review of Contractor’s Submittals by Owner and
Architect
3.10.1,3.10.2,3.11,3.12,4.2,5.2,6.1.3,9.2,9.8.2
Review of Shop Drawings, Product Data and
Samples by Contractor

3.12

Rights and Remedies
1.1.2,2.3,2.4,3.5,3.7.4,3.15.2,4.2.6,53,5.4,6.1,
6.3,73.1,8.3,9.5.1,9.7,10.2.5,10.3, 12.2.2, 12.2.4,
134, 14,154

Royalties, Patents and Copyrights

317

Rules and Notices for Arbitration

15.4.1

Safety of Persons and Property

10.2,104

Safety Precautions and Programs
33.1,422,427,5.3.1,10.1,10.2, 10.4
Samples, Definition of

3.12.3

Samples, Shop Drawings, Product Data and
3.11,3.12,42.7

Samples at the Site, Documents and

3.11

Schedule of Values

9.2,9.3.1

Schedules, Construction
3.10,3.12.1,3.12.2,6.1.3, 15.1.5.2

Separate Contracts and Contractors
1.14,3.12.5,3.14.2,4.24,4.2.7,6,8.3.1,12.1.2
Shop Drawings, Definition of

3.12.1

Shop Drawings, Product Data and Samples
311,3.12,4.2.7

Site, Use of

3.13,6.1.1,6.2.1

Site Inspections
3.2.2,33.3,3.7.1,3.74,4.2,94.2,9.10.1, 13.5
Site Visits, Architect’s
37.4,42.2,429,94.2,9.5.1,99.2,9.10.1, 13.5
Special Inspections and Testing
426,122:1,13.5

Specifications, Definition of

1.1.6

Specifications

1.1.1,1.1.6, 1.2.2,1.5,3.11, 3.12.10, 3.17,4.2.14
Statute of Limitations
13.7,15.4.1.1

Stopping the Work
23,9.7,103, 141

Stored Materials
6.2.1,9.3.2,10.2.1.2,10.24
Subcontractor, Definition of
5.1.1
SUBCONTRACTORS

5

Subcontractors, Work by
1.22,3.3.2,3.12.1,4.23,5.2.3,5.3,5.4,9.3.1.2,
9.6.7

Subcontractual Relations
5.3,54,93.1.2,9.6,9.10,10.2.1, 14.1, 14.2.1
Submittals
3.10,3.11,3.12,4.2.7,5.2.1,5.2.3,7.3.7,9.2,9.3,
9.8,9.9.1,9.10.2,9.10.3,11.1.3

Submittal Schedule

3.10.2,3.12.5,4.2.7

Subrogation, Waivers of

6.1.1,11.3.7

Substantial Completion
429,8.1.1,8.1.3,82.3,94.2,9.8,99.1,9.10.3,
12.2,13.7

Substantial Completion, Definition of

9.8.1

Substitution of Subcontractors

523,524

Substitution of Architect

4.13
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Substitutions of Materials

342,35,7.3.8

Sub-subcontractor, Definition of

5.1.2

Subsurface Conditions

3.74

Successors and Assigns

13.2

Superintendent

3.9,10.2.6

Supervision and Construction Procedures
1.2.2,3.3,3.4,3.12.10,4.2.2,42.7,6.1.3,6.2.4,
7.1.3,73.7,82,83.1,9.4.2,10,12,14,15.1.3
Surety

54.1.2,9.8.5,9.10.2,9.10.3, 14.2.2,15.2.7
Surety, Consent of

9.10.2,9.10.3

Surveys

223

Suspension by the Owner for Convenience
14.3

Suspension of the Work

542,143

Suspension or Termination of the Contract
54.1.1,14

Taxes

3.6,382.1,73.74

Termination by the Contractor

14.1, 15.1.6

Termination by the Owner for Cause
54.1.1,14.2,15.1.6

Termination by the Owner for Convenience
14.4

Termination of the Architect

4.1.3

Termination of the Contractor

14.2.2

TERMINATION OR SUSPENSION OF THE
CONTRACT

14

Tests and Inspections
3.1.3,333,42.2,42.6,429,94.2,9.8.3,9.9.2,
9.10.1,10.3.2,11.4.1.1,12.2.1,13.5

TIME

8

Time, Delays and Extensions of
324,3.74,523,7.2.1,73.1,7.4,8.3,9.5.1,9.7,
10.3.2,10.4.1,14.3.2,15.1.5,15.2.5

Time Limits
2.1.2,2.2,2.4,322,3.10,3.11,3.12.5,3.15.1, 4.2,
52,53,54,624,73,74,82,;9.2,;9.3.1,9.3.3,

9.4.1,9.5,9.6,9.7,9.8,9.9,9.10,11.1.3, 12.2, 13.5,
13.7,14,15.1.2,154

Time Limits on Claims

3.74,10.2.8,13.7,15.1.2

Title to Work

932,933

Transmission of Data in Digital Form

1.6

UNCOVERING AND CORRECTION OF WORK

12

Uncovering of Work

124

Unforeseen Conditions, Concealed or Unknown
3.7.4,8.3.1,10.3

Unit Prices

73.3.2,73.4

Use of Documents

1.1.1,1.5,2.2.5,3.12.6,5.3

Use of Site

3.13,6.1.1,6.2.1

Values, Schedule of

9.2,9.3.1

Waiver of Claims by the Architect

1342 ‘

Waiver of Claims by the Contractor
9.10.5,13.4.2,15.1.6

Waiver of Claims by the Owner
9.9.3,9.10.3,9.10.4, 12.2.2.1, 13.4.2, 14.2.4, 15.1.6
Waiver of Consequential Damages

14.2.4,15.1.6

Waiver of Liens

9.10.2,9.104

Waivers of Subrogation

6.1.1,11.3.7

Warranty

3.5,42.9,9.3.3,9.84,99.1,9.104, 12.2.2, 13.7
Weather Delays

15.1.5.2

Work, Definition of

1.1.3

Written Consent
1.5.2,3.4.2,3.74,3.12.8,3.14.2,4.1.2,9.3.2,9.8.5,
9.9.1,9.10.2,9.10.3,11.4.1, 13.2,13.4.2, 15.4.4.2
Written Interpretations

4.2.11,42.12

Written Notice
2.3,24,3.3.1,39,3.12.9,3.12.10,5.2.1,8.2.2,9.7,
9.10,10.2.2,10.3,11.1.3, 12.2.2, 12.2.4,13.3, 14,
15.4.1

Written Orders
1.1.1,2.3,3.9,7,82.2,12.1,12.2,13.5.2, 14.3.1,
15.1.2
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ARTICLE1 GENERAL PROVISIONS

§ 1.1 BASIC DEFINITIONS

§ 1.1.1 THE CONTRACT DOCUMENTS

The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the
Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other
Conditions), Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in
the Agreement and Modifications issued after execution of the Contract. A Modification is (1) a written amendment
to the Contract signed by both parties, (2) a Change Order, (3) a Construction Change Directive or (4) a written
order for a minor change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the
Contract Documents do not include the advertisement or invitation to bid, Instructionis to Bidders, sample forms,
other information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or
proposal, or portions of Addenda relating to bidding requirements:

§ 1.1.2 THE CONTRACT

The Contract Documents form the Contract for Construction. The Contract represents the entire and integrated
agreement between the parties hereto and supersedes prior negotiations, representations or agreements, either written
or oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall not be
construed to create a contractual relationship of any kind (1) between the Contractor and the Architect or the
Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcontractor, (3) between the Owner
and the Architect or the Architect’s consultants or (4) between any persons or entities other than the Owner and the
Contractor. The Architect shall, however, be entitled to performance and enforcement of obligations under the
Contract intended to facilitate performance of the Architect’s duties.

§1.1.3 THE WORK

The term “Work” means the construction and services required by the Contract Documents, whether completed or
partially completed, and includes all other labor, materials, equipment and services provided or to be provided by
the Contractor to fulfill the Contractor’s obligations. The Work may constitute the whole or a part of the Project.

§ 1.1.4 THE PROJECT
The Project is the total construction of which the Work performed under the Contract Documents may be the whole
or a part and which may include construction by the Owner and by separate contractors.

§ 1.1.5 THE DRAWINGS
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location and
dimensions of the Work, generally including plans, elevations, sections, details, schedules and diagrams.

§ 1.1.6 THE SPECIFICATIONS
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials,
equipment, systems, standards and workmanship for the Work, and performance of related services.

§ 1.1.7 INSTRUMENTS OF SERVICE

Instruments of Service are representations, in any medium of expression now known or later developed, of the
tangible and intangible creative work performed by the Architect and the Architect’s consultants under their
respective professional services agreements. Instruments of Service may include, without limitation, studies,
surveys, models, sketches, drawings, specifications, and other similar materials.

§ 1.1.8 INITIAL DECISION MAKER
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in
accordance with Section 15.2 and certify termination of the Agreement under Section 14.2.2.

§ 1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS

§ 1.2.1 The intent of the Contract'Documents is to include all items necessary for the proper execution and
completion of the Work by the Contractor. The Contract Documents are complementary, and what is required by
one shall be as binding as if required by all; performance by the Contractor'shall be required only to the extent
consistent with the Contract Documents and reasonably inferable from them as being necessary to produce the
indicated results.
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§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not
control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be
performed by any trade.

§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction
industry meanings are used in the Contract Documents in accordance with such recognized meanings.

§ 1.3 CAPITALIZATION
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of
numbered articles or (3) the titles of other documents published by the American Institute of Architects.

§ 1.4 INTERPRETATION

In the interest of brevity the Contract Documents frequently omit modifying words such as “all” and “any” and
articles such as “the” and “an,” but the fact that a modifier or an article is absent from one statement and appears in
another is not intended to affect the interpretation of either statement.

§ 1.5 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER INSTRUMENTS OF SERVICE

§1.5.1 The Architect and the Architect’s consultants shall be deemed the authors and owners of their respective
Instruments of Service, including the Drawings and Specifications, and will retain all common law, statutory and
other reserved rights, including copyrights. The Contractor, Subcontractors, Sub-subcontractors, and material or
equipment suppliers shall not own or claim a copyright in the Instruments of Service. Submittal or distribution to
meet official regulatory requirements or for other purposes in connection with this Project is not to be construed as
publication in derogation of the Architect’s or Architect’s consultants’ reserved rights.

§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors and material or equipment suppliers are authorized to use
and reproduce the Instruments of Service provided to them solely and exclusively for execution of the Work. All
copies made under this authorization shall bear the copyright notice, if any, shown on the Instruments of Service.
The Contractor, Subcontractors, Sub-subcontractors, and material or equipment suppliers may not use the
Instruments of Service on other projects or for additions to this Project outside the scope of the Work without the
specific written consent of the Owner, Architect and the Architect’s consultants.

§ 1.6 TRANSMISSION OF DATA IN DIGITAL FORM

If the parties intend to transmit Instruments of Service or any other information or documentation in digital form,
they shall endeavor to establish necessary protocols governing such transmissions, unless otherwise already
provided in the Agreement or the Contract Documents,

ARTICLE 2 OWNER

§ 2.1 GENERAL

§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the
Contract Documents as if singular in number. The Owner shall designate in writing a representative who shall have
express authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization.
Except as otherwise provided in Section 4.2.1, the Architect does not have such authority. The term “Owner” means
the Owner or the Owner’s authorized representative.

§ 2.1.2 The Owner shall furnish to the Contractor within fifteen days after receipt of a written request, information
necessary and relevant for the Contractor to evaluate, give notice of or enforce mechanic’s lien rights. Such
information shall include a correct statement of the record legal title to the property on which the Project is located,
usually referred to as the site, and the Owner’s interest therein.

§ 2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER

§ 2.2.1 Prior to commencement of the Work, the Contractor may request in writing that the Owner provide
reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s obligations under the
Contract. Thereafter, the Contractor may only request such evidence if (1) the Owner fails to make payments to the
Contractor as the Contract Documents require; (2) a change in the Work materially changes the Contract Sum; or
(3) the Contractor identifies in writing a reasonable concern regarding the Owner’s ability to make payment when
due. The Owner shall furnish such evidence as a condition precedent to commencement or continuation of the Work
or the portion of the Work affected by a material change. After the Owner furnishes the evidence, the Owner shall
not materially vary such financial arrangements without prior notice to the Contractor.
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§ 2.2.2 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents,
including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements,
assessments and charges required for construction, use or occupancy of permanent structures or for permanent
changes in existing facilities. ‘

§ 2.2.3 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for
the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of
information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the
Work.

§ 2.2.4 The Owner shall furnish information or services required of the Owner by the Contract Documents with
reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control
and relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the
Contractor’s written request for such information or services.

§ 2.2.5 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of
the Contract Documents for purposes of making reproductions pursuant to Section 1.5.2.

§ 2.3 OWNER'’S RIGHT TO STOP THE WORK

If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents as
required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the
Owner may issue a written order to the Contractor to stop the-Work, or any portion thereof, until the cause for such
order has been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part
of the Owner to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent
required by Section 6.1.3.

§ 2.4 OWNER’S RIGHT TO CARRY OUT THE WORK

If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails
within a ten-day period after receipt of written notice from the Owner to commence and continue correction of such
default or neglect with diligence and promptness, the Owner may, without prejudice to other remedies the Owner
may have, correct such deficiencies. In such case an appropriate Change Order shall be issued deducting from
payments then or thereafter due the Contractor the reasonable cost of correcting such deficiencies, including
Owner’s expenses and compensation for the Architect’s additional services made necessary by such default, neglect
or failure. Such action by the Owner and amounts charged to the Contractor are both subject to prior approval of the
Architect. If payments then or thereafter due the Contractor are not sufficient to cover such amounts, the Contractor
shall pay the difference to the Owner.

ARTICLE3 CONTRACTOR

§ 3.1 GENERAL

§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the
Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if required in the
jurisdiction where the Project is located. The Contractor shall designate in writing a representative who shall have
express authority to bind the Contractor with respect to all matters under this Contract. The term “Contractor” means
the Contractor or the Contractor’s authorized representative.

§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents.

§ 3.1.3 The Contractor shall not be relieved of obligations to perform the Work in accordance with the Contract
Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests,
inspections or approvals required or performed by persons or entities other than the Contractor.

§ 3.2 REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY CONTRACTOR

§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become
generally familiar with local conditions under which the Work is to be performed and correlated personal
observations with requirements of the Contract Documents.
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§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as
the information furnished by the Owner pursuant to Section 2.2.3, shall take field measurements of any existing
conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These
obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however; the Contractor
shall promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the
Contractor as a request for information in such form as the Architect may require. It is‘tecognized that the
Contractor’s review is made in the Contractor’s capacity as a contractor and not as a‘licensed design professional,
unless otherwise specifically provided in the Contract Documents.

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable
laws, statutes, ordinances; codes, rules and regulations, or lawful orders of public authorities, but the Contractor
shall promptly report to the Architect any nonconformity discovered by or made known to the Contractor as a
request for information in such form as the Architect may require.

§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the
Architect issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or
3.2.3, the Contractor shall make Claims as provided in Article 15. If the Contractor fails to perform the obligations
of Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner as would have been
avoided if the Contractor had performed such obligations. If the Contractor performs those obligations, the
Contractor shall not be liable to the Owner or Architect for damages resulting from errors, inconsistencies or
omissions in the Contract Documents, for differences between field measurements or conditions and the Contract
Documents, or for nonconformities of the Contract Documents to applicable laws, statutes, ordinances, codes, rules
and regulations, and lawful orders of public authorities.

§ 3.3 SUPERVISION AND CONSTRUCTION PROCEDURES

§ 3.3.1 The Contractor shall supervise and direct the Work, using the Contractor’s best skill and attention. The
Contractor shall be solely responsible for, and have control over, construction means, methods, techniques,
sequences and procedures and for coordinating all portions of the Work under the Contract, unless the Contract
Documents give other specific instructions concerning these matters. If the Contract Documents give specific
instructions concerning construction means, methods, techniques, sequences or procedures, the Contractor shall
evaluate the jobsite safety thereof and, except as stated below, shall be fully and solely responsible for the jobsite
safety of such means, methods, techniques, sequences or procedures. If the Contractor determines that such means,
methods, techniques, sequences or procedures may not be safe, the Contractor shall give timely written notice to the
Owner and Architect and shall not proceed with that portion of the Work without further written instructions from
the Architect. If the Contractor is then instructed to proceed with the required means, methods, techniques,
sequences or procedures without acceptance of changes proposed by the Contractor, the Owner shall be solely
responsible for any loss or damage arising solely from those Owner-required means, methods, techniques, sequences
or procedures.

§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees,
Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or
on behalf of, the Contractor or any of its Subcontractors.

§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that
such portions are in proper condition to receive subsequent Work.

§ 3.4 LABOR AND MATERIALS

§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor,
materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other
facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent
and whether or not in¢orporated or to be incorporated in the Work.

§ 3.4.2 Except in the case of minor changes in the Work authorized by the Architect in accordance with
Sections 3.12.8 or 7.4, the Contractor may make substitutions only with the consent of the Owner, after evaluation
by the Architect and in accordance with a Change Order or Construction Change Directive.
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§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly
skilled in tasks assigned to them.

§ 3.5 WARRANTY

The Contractor warrants to the Owner and Archltect that materials and equipment furnished under the Contract will
be of good quality and new unless the Contract Documents require or permit otherwise. The Contractor further
warrants that the Work will conform to the requirements of the Contract Documents and will be free from defects,
except for those inherent in the quality of the Work the Contract Documents require or permit. Work, materials, or
equipment not conforming to these requirements may be considered defective. The Contractor’s warranty excludes
remedy for damage or defect caused by abuse, alterations to the Work not executed by the Contractor, improper or
insufficient maintenance, improper operation, or normal wear and tear and normal usage. If required by the
Architect, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials and equipment.

§ 3.6 TAXES

The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by the Contractor that are
legally enacted when bids are received or negotiations concluded, whether or not yet effective or merely scheduled
to go into effect.

§ 3.7 PERMITS, FEES, NOTICES AND COMPLIANCE WITH LAWS

§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building
permit as well as for other permits, fees, licenses, and inspections by government agencies necessary for proper
execution and completion of the Work that are customarily secured after execution of the Contract and legally
required at the time bids are received or negotiations concluded.

§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities applicable to performance of the Work.

§ 3.7.3 If the Contractor performs Work knowing it to be contrary to applicable laws, statutes, ordinances, codes,
rules and regulations, or lawful orders of public authorities, the Contractor shall assume appropriate responsibility
for such Work and shall bear the costs attributable to correction.

§ 3.7.4 CONCEALED OR UNKNOWN CONDITIONS

If the Contractor encounters conditions at the site that are (1) subsurface or otherwise concealed physical conditions
that differ materially from those indicated in the Contract Documents or (2) unknown physical conditions of an
unusual nature that differ materially from those ordinarily found to exist and generally recognized as inherent in
construction activities of the character provided for in the Contract Documents, the Contractor shall promptly
provide notice to the Owner and the Architect before conditions are disturbed and in no event later than 21 days
after first observance of the conditions. The Architect will promptly investigate such conditions and, if the Architect
determines that they differ materially and cause an increase or decrease in the Contractor’s cost of, or time required
for, performance of any part of the Work, will recommend an equitable adjustment in the Contract Sum or Contract
Time, or both. If the Architect determines that the conditions at the site are not materially different from those
indicated in the Contract Documents and that no change in the terms of the Contract is justified, the Architect shall
promptly notify the Owner and Contractor in writing, stating the reasons. If either party disputes the Architect’s
determination or recommendation, that party may proceed as provided in Article 15.

§ 3.7.5If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately
suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such
notice, the Owner shall promptly take any-action necessary to obtain governmental authorization required to resume
the operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but
shall continue with all other‘operations that do not affect those remains or features. Requests for adjustments in the
Contract Sum and Contract Time arising from the existence of such remains or-features may be made as provided in
Article 15.

§ 3.8 ALLOWANCES
§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items
covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct,
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but the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable
objection.

§ 3.8.2 Unless otherwise provided in the Contract Documents:

1 Allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and
all required taxes, less applicable trade discounts;

.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, ¢verhead, profit and
other expenses contemplated for stated allowance amounts shall be included:in‘the Contract Sum but
not in the allowances; and

.3 Whenever costs-are more than or less than allowances, the Contract Sum shall be adjusted
accordingly by Change Order. The amount of the Change Order shall reflect (1) the difference
between actual costs and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs
under Section 3.8.2.2.

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness.

§ 3.9 SUPERINTENDENT

§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance
at the Project site during performance of the Work. The superintendent shall represent the Contractor, and
communications given to the superintendent shall be as binding as if given to the Contractor.

§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall furnish in writing to the Owner
through the Architect the name and qualifications of a proposed superintendent. The Architect may reply within 14
days to the Contractor in writing stating (1) whether the Owner or the Architect has reasonable objection to the
proposed superintendent or (2) that the Architect requires additional time to review. Failure of the Architect to-reply
within the 14 day period shall constitute notice of no reasonable objection.

§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Architect has made
reasonable and timely objection. Thie Contractor shall not change the superintendent without the Owner’s consent,
which shall not unreasonably be withheld or delayed.

§ 3.10 CONTRACTOR’S CONSTRUCTION SCHEDULES

§ 3.10.1 The Contractor, promptly after being awarded the Contract, shall prepare and submit for the Owner’s and
Architect’s information a Contractor’s construction schedule for the Work. The schedule shall not exceed time limits
current under the Contract Documents, shall be revised at appropriate intervals as required by the conditions of the
Work and Project, shall be related to the entire Project to the extent required by the Contract Documents, and shall
provide for expeditious and practicable execution of the Work.

§ 3.10.2 The Contractor shall prepare a submittal schedule, promptly after being awarded the Contract and thereafter
as necessary to maintain a current submittal schedule, and shall submit the schedule(s) for the Architect’s approval.
The Architect’s approval shall not unreasonably be delayed or withheld. The submittal schedule shall (1) be
coordinated with the Contractor’s construction schedule, and (2) allow the Architect reasonable time to review
submittals. If the Contractor fails to submit a submittal schedule, the Contractor shall not be entitled to any increase
in Contract Sum or extension of Contract Time based on the time required for review of submittals.

§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to
the Owner and Architect.

§ 3.11 DOCUMENTS AND SAMPLES AT THE SITE

The Contractor shall maintain at the site for the Owner one copy of the Drawings, Specifications, Addenda, Change
Orders and other Modifications; in good order and marked currently to indicate field changes and selections made
during construction, and one copy of approved Shop Drawings, Product Data, Samples and similar required
submittals. These shall be available to the Architect and shall be delivered to the Architect for submittal to the
Owner upon completion of the Work as a record of the Work as constructed:

AlA Document A201™ — 2007. Copyright © 1888, 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The
American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. 14
Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be
prosecuted to the maximum extent possible under the law. Purchasers are not permitted to reproduce this document. To report copyright violations of

AlA Contract Documents, e-mail The American Institute of Architects’ legal counsel, copyright@aia.org.

Init.



Init.

§ 3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

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

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams and
other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work.

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

§ 3.12.4 Shop Drawings, Product Data, Samples and similar submittals are not Contract Documents. Their purpose is
to demonstrate the way by which the Contractor proposes to conform to the information given and the design
concept expressed in the Contract Documents for those portions of the Work for which the Contract Documents
require submittals. Review by the Architect is subject to the limitations of Section 4.2.7. Informational submittals
upon which the Architect is not expected to take responsive action may be so identified in the Contract Documents.
Submittals that are not required by the Contract Documents may be returned by the Architect without action.

§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve and submit to the
Architect Shop Drawings, Product Data, Samples and similar submittals required by the Contract Documents in
accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal
schedule, with reasonable promptness and in such sequence as to.cause no delay in the Work or in the activities of
the Owner or of separate contractors.

§ 3.12.6 By submitting Shop Drawings, Product Data, Samples and similar submittals, the Contractor represents to
the Owner and Architect that the Contractor has (1) reviewed and approved them, (2) determined and verified
materials, field measurements and field construction criteria related thereto, or will do so and (3) checked and
coordinated the information contained within such submittals with the requirements of the Work ‘and of the Contract
Documents.

§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal
and review of Shop Drawings, Product Data, Samples or similar submittals until the respective submittal has been
approved by the Architect.

§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved of
responsibility for deviations from requirements of the Contract Documents by the Architect’s approval of Shop
Drawings, Product Data, Samples or similar submittals unless the Contractor has specifically informed the Architect
in writing of such deviation at the time of submittal and (1) the Architect has given written approval to the specific
deviation as a minor change in the Work, or (2) a Change Order or Construction Change Directive has been issued
authorizing the deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop
Drawings, Product Data, Samples or similar submittals by the Architect’s approval thereof.

§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data,
Samples or similar submittals, to revisions other than those requested by the Architect on previous submittals. In the
absence of such written notice, the Architect’s approval of a resubmission shall not apply to such revisions.

§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of
architecture or engineering unless such services are specifically required by the Contract Documents for a portion of
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s -
responsibilities for construction means, methods, techniques, sequences and procedures. The Contractor shall not be
required to provide professional services in violation of applicable law. If professional design services or
certifications by a design professional related to systems, materials or equipment are specifically required of the
Contractor by the Contract Documents, the Owner and the Architect will specify all performance and design criteria
that such services must satisfy. The Contractor shall cause such services or certifications to be provided by a
properly licensed design professional, whose signature and seal shall appear on all drawings, calculations,
specifications, certifications, Shop Drawings and other submittals prepared by such professional. Shop Drawings
and other submittals related to the Work designed or certified by such professional, if prepared by others, shall bear
such professional’s written approval when submitted to the Architect. The Owner and the Architect shall be entitled
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to rely upon the adequacy, accuracy and completeness of the services, certifications and approvals performed or
provided by such design professionals, provided the Owner and Architect have specified to the Contractor all
performance and design criteria that such services must satisfy. Pursuant to this Section 3.12.10, the Architect will
review, approve or take other appropriate action on submittals only for the limited purpose of checking for
conformance with information given and the design concept expressed in the Contract Documents. The Contractor
shall not be responsible for the adequacy of the performance and design criteria specified in the Contract
Documents. ;

§ 3.13 USE OF SITE

The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities and the Contract Documents and shall not unreasonably
encumber the site with materials or equipment.

§ 3.14 CUTTING AND PATCHING

§ 3.14.1 The Contractor shall be responsible for cutting, fitting or patching required to complete the Work or to make
its parts fit together properly. All areas requiring cutting, fitting and patching shall be restored to the condition
existing prior to the cutting, fitting and patching, unless otherwise required by the Contract Documents.

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed
construction of the Owner or separate contractors by cutting, patching or otherwise altering such construction, or by
excavation. The Contracter shall not cut or otherwise alter such construction by the Owner or a separate contractor
except with written consent of the Owner and of such separate contractor; such consent shall not be unreasonably
withheld. The Contractor shall not unreasonably withhold from the Owner or a separate contractor the Contractor’s
consent to cutting or otherwise altering the Work.

§ 3.15 CLEANING UP

§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials or
rubbish caused by operations under the Contract. At completion of the Work, the Contractor shall remove waste
materials, rubbish, the Contractor’s tools, construction equipment, machinery and surplus materials from and about
the Project. :

§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and Owner
shall be entitled to reimbursement from the Contractor.

§ 3.16 ACCESS TO WORK
The Contractor shall provide the Owner and Architect access to the Work in preparation and progress wherever
located.

§ 3.17 ROYALTIES, PATENTS AND COPYRIGHTS

The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement
of copyrights and patent rights and shall hold the Owner and Architect harmless from loss on account thereof, but
shall not be responsible for such defense or loss when a particular design, process or product of a particular
manufacturer or manufacturers is required by the Contract Documents, or where the copyright violations are
contained in Drawings, Specifications or other documents prepared by the Owner or Architect. However, if the
Contractor has reason to believe that the required design, process or product is an infringement of a copyright or a
patent, the Contractor shall be responsible for such loss unless such information is promptly furnished to the
Architect.

§ 3.18 INDEMNIFICATION

§ 3.18.1 To the fullest extent permitted by law the Contractor shall indemnify and hold harmless the Owner,
Architect, Architect’s consultants, and agents and employees of any of them from and against claims, damages,
losses and expenses, including but not limited to attorneys” fees, arising out of or resulting from performance of the
Work, provided that such claim, damage, loss or expense is attributable to bodily injury, sickness, disease or death,
or to injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the
negligent acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them or
anyone for whose acts they may be liable, regardless of whether or not such claim, damage, loss or expense is
caused in part by a party indemnified hereunder. Such obligation shall not be construed to negate, abridge, or reduce
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other rights or obligations of indemnity that would otherwise exist as to a party or person described in this
Section 3.18.

§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the Contractor,
a Subcontractor, anyone directly or indirectly employed by them or anyone for whose acts they may be liable, the
indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of damages,
compensation or benefits payable by or for the Contractor or a Subcontractor under workers’ compensation acts,
disability benefit acts or other employee benefit acts.

ARTICLE4 ARCHITECT

§ 4.1 GENERAL

§ 4.1.1 The Owner shall retain an architect lawfully licensed to practice architecture or an entity lawfully practicing
architecture in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the
Agreement and is referred to throughout the Contract Documents as if singular in number.

§ 4.1.2 Duties, responsibilities and limitations of authority of the Architect as set forth in the Contract Documents
shall not be restricted, modified or extended without written consent of the Owner, Contractor and Architect.
Consent shall not be unreasonably withheld.

§ 4.1.3 If the employment of the Architect is terminated, the Owner shall employ a successor architect as to whom
the Contractor has no reasonable objection and whose status under the Contract Documents shall be that of.the
Architect.

§ 4.2 ADMINISTRATION OF THE CONTRACT

§ 4.2.1 The Architect will provide administration of the Contract as described in the Contract Documents and will be
an Owner’s representative during construction until the date the Architect issues the final Certificate for Payment.
The Architect will have authority to act on'behalfof the Owner only to the extent provided in the Conitract
Documents.

§ 4.2.2 The Architect will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed
with the Owner, to become generally familiar with the progress and quality of the portion of the Work completed,
and to determine in general if the Work observed is being performed in a manner indicating that the Work, when
fully completed, will be in accordance with the Contract Documents. However, the Architect will not be required to
make exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Architect will
not have control over, charge of, or responsibility for, the construction means, methods, techniques, sequences or
procedures, or for the safety precautions and programs in connection with the Work, since these are solely the
Contractor’s rights and responsibilities under the Contract Documents, except as provided in Section 3.3.1.

§ 4.2.3 On the basis of the site visits, the Architect will keep the Owner reasonably informed about the progress and
quality of the portion of the Work completed, and report to the Owner (1) known deviations from the Contract
Documents and from the most recent construction schedule submitted by the Contractor, and (2) defects and
deficiencies observed in the Work. The Architect will not be responsible for the Contractor’s failure to perform the
Work in accordance with the requirements of the Contract Documents. The Architect will not have control over or
charge of and will not be responsible for acts or omissions of the Contractor, Subcontractors, or their agents or
employees, or any other persons or entities performing portions of the Work.

§ 4.2.4 COMMUNICATIONS FACILITATING CONTRACT ADMINISTRATION

Except as otherwise provided in the Contract Documents or when direct communications have been specially
authorized, the Owner and Contractor shall endéavor to communicate with each other through the Architect about
matters arising out of or relating to the Contract. Communications by and with the Architect’s consultants shall be
through the Architect. Communications by and with Subcontractors and material suppliers shall be through the
Contractor. Communications by and with separate contractors shall be through the Owner.

§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review
and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts.

§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the
Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the
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Work in accordance with Sections 13.5.2 and 13.5.3, whether or not such Work is fabricated, installed or completed.
However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to
exercise such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors,
material and equipment suppliers, their agents or employees, or other persons or entities performing portions of the
Work.

§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals
such as Shop Drawings, Product Data and Samples, but only for the limited purpose of checking for conformance
with information given and the design concept expressed in the Contract Documents: The Architect’s action will be
taken in accordance with the submittal schedule approved by the Architect or, in the absence of an approved
submittal schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional
judgment to permit adequate review. Review of such submittals is not conducted for the purpose of determining the
accuracy and completeness of other details such as dimensions and quantities, or for substantiating instructions for
installation or performance of equipment or systems, all of which remain the responsibility of the Contractor as
required by the Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the
Contractor of the obligations under Sections 3.3, 3.5 and 3.12. The Architect’s review shall not constitute approval
of safety precautions or, unless otherwise specifically stated by the Architect, of any construction means, methods,
techniques, sequences or procedures. The Architect’s approval of a specific item shall not indicate approval of an
assembly of which the item is a component.

§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and may authorize minor
changes in the Work as provided in Section 7.4. The Architect will investigate and make determinations and
recommendations regarding concealed and unknown conditions as provided in Section 3.7.4.

§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Substantial Completion and the date
of final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to the
Owner, for the Owner’s review and records, written warranties and related documents required by the Contract and
assembled by the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to

Section 9.10.

§ 4.2.10 If the Owner and Architect agree, the Architect will provide one or more project representatives to assist in
carrying out the Architect’s responsibilities at the site. The duties, responsibilities and limitations of authority of
such project representatives shall be as set forth in an exhibit to be incorporated in the Contract Documents.

§4.2.11 The Architect will interpret and decide matters concering performance under, and requirements of, the
Contract Documents on written request of either the Owner or Contractor. The Architect’s response to such requests
will be made in writing within any time limits agreed upon or otherwise with reasonable promptness.

§ 4.212 Interpretations and decisions of the Architect will be consistent with the intent of, and reasonably inferable
from, the Contract Documents and will be in writing or in the form of drawings. When making such interpretations
and decisions, the Architect will endeavor to secure faithful performance by both Owner and Contractor, will not
show partiality to either and will not be liable for results of interpretations or decisions rendered in good faith.

-§4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final if consistent with the intent

expressed in the Contract Documents.

§ 4.2.14 The Architect will review and respond to requests for information about the Contract Documents. The
Architect’s response to such requests will be made in writing within any time limits agreed upon or otherwise with
reasonable promptness. 1f appropriate, the Architect will prepare and issue supplemental Drawings and
Specifications in response to the requests for information.

ARTICLE 5 SUBCONTRACTORS

§ 5.1 DEFINITIONS

§5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of the
Work at the site. The term “Subcontractor” is referred to throughout the Contract Documents as if singular in
number and means a Subcontractor or an authorized representative of the Subcontractor. The term “Subcontractor”
does not include a separate contractor or subcontractors of a separate contractor.
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§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to
perform a portion of the Work at the site. The term “Sub-subcontractor” is referred to throughout the Contract
Documents as if singular in number and means a Sub-subcontractor or an authorized representative of the Sub-
subcontractor.

§ 5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK

§ 5.2.1 Unless otherwise stated in the Contract Documents or the bidding requirements, the Contractor, as soon as
practicable after award of the Contract, shall furnish in writing to the Owner through the Architect the names of
persons or entities (including those who are to furnish materials or equipment fabricatéd to a special design)
proposed for each principal portion of the Work. The Architect may reply within 14°days to the Contractor in
writing stating (1) whether the Owner or the Architect has reasonable objection to any such proposed person or
entity or (2) that the Architect requires additional time for review. Failure of the Owner or Architect to reply within
the 14-day period shall constitute notice of no reasonable objection.

§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made
reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the
Contractor has made reasonable objection.

§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Contractor, the
Contractor shall propose another to whom the Owner or Architect has no reasonable objection. If the proposed but
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall
be increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order
shall be issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract
Sum or Contract Time shall be alowed for such change unless the Contractor has acted promptly and responsively
in submitting names as required.

§ 5.2.4 The Contractor shall not substitute-a Subcontractor, person or entity previously selected if the Owner or
Architect makes reasonable objection to such substitution.

§ 5.3 SUBCONTRACTUAL RELATIONS

By appropriate agreement, written where legally required for validity, the Contractor shall require each
Subcontractor, to the extent of the Work to be performed by the Subcontractor, to be bound to the Contractor by
terms of the Contract Documents, and to assume toward the Contractor all the obligations and responsibilities,
including the responsibility for safety of the Subcontractor’s Work, which the Contractor, by these Documents,
assumes toward the Owner and Architect. Each subcontract agreement shall preserve and protect the rights of the
Owner and Architect under the Contract Documents with respect to the Work to be performed by the Subcontractor
so that subcontracting thereof will not prejudice such rights, and shall allow to the Subcontractor, unless specifically
provided otherwise in the subcontract agreement, the benefit of all rights, remedies and redress against the
Contractor that the Contractor, by the Contract Documents, has against the Owner. Where appropriate, the
Contractor shall require each Subcontractor to enter into similar agreements with Sub-subcontractors. The
Contractor shall make available to each proposed Subcontractor, prior to the execution of the subcontract agreement,
copies of the Contract Documents to which the Subcontractor will be bound, and, upon written request of the
Subcontractor, identify to the Subcontractor terms and conditions of the proposed subcontract agreement that may
be at variance with the Contract Documents. Subcontractors will similarly make copies of applicable portions of
such documents available to their respective proposed Sub-subcontractors.

§ 5.4 CONTINGENT ASSIGNMENT OF SUBCONTRACTS
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided
that
1 assignment is effective only after termination of the Contract by the Owner for cause pursuant to
Section 14.2 and only for those subcontract agreements that the Owner aceepts by notifying the
Subcontractor and Contractor in writing; and
.2 assignment is'subject to the prior rights of the surety, if any, obligated under bond relating to the
Contract.

When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and
obligations under the subcontract.
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§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s
compensation shall be equitably adjusted for increases in cost resulting from the suspension.

§ 5.4.3 Upon such assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a
successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity,
the Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the
subcontract.

ARTICLE 6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

§ 6.1 OWNER'’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE CONTRACTS

§ 6.1.1 The Owner reserves the right to perform construction or operatiotis related to the Project with the Owner’s
own forces, and to award separate contracts in connection with other portions of the Project or other construction or
operations on the site under Conditions of the Contract identical or substantially similar to these including those
portions related to insurance and waiver of subrogation. If the-Contractor claims that delay or additional cost is
involved because of such action by the Owner, the Contractor shall make such Claim as provided in Article 15.

§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations
on the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes
each separate Owner-Contractor Agreement.

§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of each separate
contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall participate with
other separate contractors and the Owner in reviewing their construction schedules. The Contractor shall make any
revisions to the construction schedule deemed necessary-after a joint review and mutual agreement. The construction
schedules shall then constitute the schedules to be.used by the Contractor, separate contractors and the Owner until
subsequently revised.

§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations
related to the Project with the Owner’s own forces, the Owner shall be deemed to be subject to the same obligations
and to have the same rights that apply to the Contractor under the Conditions of the Contract; including, without
excluding others, those stated in Article 3, this Article 6 and Articles 10, 11 and-12.

§ 6.2 MUTUAL RESPONSIBILITY

§ 6.2.1 The Contractor shall afford the Owner and separate contractors reasonable opportunity for introduction and
storage of their materials and equipment and performance of their activities, and shall connect and coordinate the
Contractor’s construction and operations with theirs as required by the Contract Documents.

§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by
the Owner or a separate contractor, the Contractor shall, prior to proceeding with that portion of the Work, promptly
report to the Architect apparent discrepancies or defects in such other construction that would render it unsuitable
for such proper execution and results. Failure of the Contractor so to report shall constitute an acknowledgment that
the Owner’s or separate contractor’s completed or partially completed construction is fit and proper to receive the
Contractor’s Work, except as to defects not then reasonably discoverable.

§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a separate contractor
because of the Contractor’s delays, improperly timed activities or defective construction. The Owner shall be
responsible to the Contractor for costs the Contractor incurs because of a separate contractor’s delays, improperly
timed activities, damage to the Work or defective construction.

§ 6.2.4 The Contractor shall promptly remedy damage the Contractor wrongfully causes to completed or partially
completed construction or to property of the Owner or separate contractors as provided in.Section 10.2.5.

§ 6.2.5 The Owner and ¢ach separate contractor shall have the same responsibilities for cutting and patching as are
described for the Contractor in Section 3.14.
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§ 6.3 OWNER’S RIGHT TO CLEAN UP

If a dispute arises among the Contractor, separate contractors and the Owner as to the responsibility under their
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the
Owner may clean up and the Architect will allocate the cost among those responsible.

ARTICLE7 CHANGES IN THE WORK

§ 7.1 GENERAL

§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the
Contract, by Change Order, Construction Change Directive or order for a minor change-in the Work, subject to the
limitations stated in this Article 7 and elsewhere in the Contract Documents:

§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor and Architect; a Construction
Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by the
Contractor; an order for a minor change in the Work may be issued by the Architect alone.

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents, and the
Contractor shall proceed promptly, unless otherwise provided in the Change Order, Construction Change Directive
or order for a minor change in the Work.

§ 7.2 CHANGE ORDERS
§ 7.21 A Change Order is a written instrument prepared by the Architect-and signed by the Owner, Contractor and
Architect stating their agreement upon all of the following:

.1 The change in the Work;

.2 The amount of the adjustment, if any, in the Contract Sum; and

.3 The extent of the adjustment, if any,.in the €Contract Time.

§ 7.3 CONSTRUCTION CHANGE DIRECTIVES

§ 7.3.1 A Construction Change Directive is.a written order prepared by the Architect and signed by the Owner and
Architect, directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract
Time, or both. The Owner may by Construction Change Directive, without invalidating the Contract, order changes
in the Work within the general scope of the Contract consisting of additions, deletions or other revisions, the
Contract Sum and Contract Time being adjusted accordingly.

§ 7.3.2 A Construction Change Directive shall be used in the absence of total agreement on the terms of a Change
Order.

§ 7.3.3 If the Construction Change Directive provides for an adjustment to the Contract Sum, the adjustment shall be
based on one of the following methods:
.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to
permit evaluation;
.2 - Unit prices stated in the Contract Documents or subsequently agreed upon;
.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or
percentage fee; or
4  Asprovided in Section 7.3.7.

§ 7.3.4 If unit prices are stated in the Contract Documents-or subsequently agreed upon, and if quantities originally
contemplated are materially changed in a proposed Change Order or Construction Change Directive so that
application of such unit prices to quantities of Work proposed will cause substantial inequity to the Owner or
Contractor, the applicable unit prices shall be equitably adjusted.

§ 7.3.5 Upon receipt of a Construction ‘Change Directive, the Contractor shall promptly proceed with the change in
the Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any,
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or
Contract Time.

§7.3.6 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith,
including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall
be effective immediately and shall be recorded as a Change Order.
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§ 7.3.7 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum,
the Architect shall determine the method and the adjustment on the basis of reasonable expenditures and savings of
those performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an
amount for overhead and profit as set forth in the Agreement, or if no such amount is set forth in the Agreement, a
reasonable amount. In such case, and also under Section 7.3.3.3, the Contractor shall keep and present, in such form
as the Architect may prescribe, an itemized accounting together with appropriate supporting data. Unless otherwise
provided in the Contract Documents, costs for the purposes of this Section 7.3.7 shall be'limited to the following:
.1 Costs of labor, including social security, old age and unemployment insurance, fringe benefits
required by agreement or custom, and workers’ compensation insurance;
.2 Costs of materials, supplies and equipment, including cost of transportation, whether incorporated or
consumed,;
.3 Rental costs of machinery and equipment, excliisive of hand tools, whether rented from the
Contractor or others;
4 Costs of premiums for all bonds and insurance, permit fees, and sales, use or similar taxes related to
the Work; and
.5  Additional costs of supervision and field office personnel directly attributable to the change.

§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a
net decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both additions and
credits covering related Work or substitutions are involved in a change,‘the allowance for overhead and profit shall
be figured on the basis of net increase, if any, with respect to that change:

§ 7.3.9 Pending final determination of the total cost of a Construction Change Directive to the Owner, the Contractor
may request payment for Work completed under the Construction Change Directive in Applications for Payment.
The Architect will make an interim determination for purposes of monthly certification for payment for those costs
and certify for payment the amount that the Architect determines, in the Architect’s professional judgment, to be
reasonably justified. The Architect’s interim determination of cost shall adjust the Contract Sum on the same basis
as a Change Order, subject to the right of either party to disagree and assert a Claim in accordance with Article 15.

§ 7.3.10 When the Owner and Contractor agree with a determination made by the Architect concerning the
adjustments in the Contract Sum and Contract Time, or otherwise reach agreement upon the adjustments, such
agreement shall be effective immediately and the Architect will prepare a Change Order. Change Orders may be
issued for all or any part of a Construction Change Directive.

§ 7.4 MINOR CHANGES IN THE WORK

The Architect has authority to order minor changes in the Work not involving adjustment in the Contract Sum or
extension of the Contract Time and not inconsistent with the intent of the Contract Documents. Such changes will be
effected by written order signed by the Architect and shall be binding on the Owner and Contractor.

ARTICLE 8 TIME

§ 8.1 DEFINITIONS

§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized adjustments, allotted in
the Contract Documents for Substantial Completion of the Work.

§ 8.1.2 The date of commencement of the Work is the date established in the Agreement.
§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section'9.8.

§ 8.1.4 The term “day” as used in the €ontract Documents shall mean calendar day unless otherwise specifically
defined.

§ 8.2 PROGRESS AND COMPLETION
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement
the Contractor confirms that the Contract Time is a reasonable period for performing the Work.

§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, prematurely
commence operations on the site or elsewhere prior to the effective date of insurance required by Article 11 to be
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furnished by the Contractor and Owner. The date of commencement of the Work shall not be changed by the
effective date of such insurance.

§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion
within the Contract Time.

§ 8.3 DELAYS AND EXTENSIONS OF TIME :

§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by an act or neglect of
the Owner or Architect, or of an employee of either, or of a separate contractor employed by the Owner; or by
changes ordered in the Work; or by labor disputes, fire, unusual delay in deliveries, unavoidable casualties or other
causes beyond the Contractor’s control; or by delay authorized by the Owner pending mediation and arbitration; or
by other causes that the Architect determines may justify delay, then the Contract Time shall be extended by Change
Order for such reasonable time as the Architect may determine.

§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15.

§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under other provisions of
the Contract Documents.

ARTICLE9 PAYMENTS AND COMPLETION

§ 9.1 CONTRACT SUM

The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount payable by
the Owner to the Contractor for performance of the Work under the*Contract Documents.

§ 9.2 SCHEDULE OF VALUES

Where the Contract is based on a stipulated sum-or Guaranteed Maximum Price, the Contractor shall submit to the
Architect, before the first Application for Payment, a schedule of values allocating the entire Contract Sum to the
various portions of the Work and prepared in such form and supported by such data to substantiate its accuracy as
the Architect may require. This schedule, unless objected to by the Architect, shall be used as a basis for reviewing
the Contractor’s Applications for Payment.

§ 9.3 APPLICATIONS FOR PAYMENT

§ 9.3.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the
Architect an itemized Application for Payment prepared in accordance with the schedule of values, if required under
Section 9.2, for completed portions of the Work. Such application shall be notarized, if required, and supported by
such data substantiating the Contractor’s right to payment as the Owner or Architect may require, such as copies of
requisitions from Subcontractors and material suppliers, and shall reflect retainage if provided for in the Contract
Documents.

§9.3.1.1 As provided in Section 7.3.9, such applications may include requests for payment on account of changes in
the Work that have been properly authorized by Construction Change Directives, or by interim determinations of the
Architect, but not yet included in Change Orders.

§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the
Contractor does not intend to pay a Subcontractor or material supplier, unless such Work has been performed by
others whom the Contractor intends to pay. ‘

§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and -
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance
by the Owner, payment may similarlybe made for materials and equipment suitably stored off the site at a location
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon
compliance by the Contractor with procedures satisfactory to the Owner to establish:.the Owner’s title to such
materials and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable
insurance, storage and transportation to the site for such materials and equipment stored off the site.

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner
no later than the time of payment. The Contractor further warrants that upon submittal of an Application for
Payment all Work for which Certificates for Payment have been previously issued and payments received from the
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Owner shall, to the best of the Contractor’s knowledge, information and belief, be free and clear of liens, claims,
security interests or encumbrances in favor of the Contractor, Subcontractors, material suppliers, or other persons or
entities making a claim by reason of having provided labor, materials and equipment relating to the Work.

§ 9.4 CERTIFICATES FOR PAYMENT

§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either issue
to the Owner a Certificate for Payment, with a copy to the Contractor, for such amount as the Architect determines
is properly due, or notify the Contractor and Owner in writing of the Architect’s reasons for withholding
certification in whole or in part as provided in Section 9.5.1.

§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner,
based on the Architect’s evaluation of the Work and the data comprising the Application for Payment, that, to the
best of the Architect’s knowledge, information and belief, the Work has progressed to the point indicated and that
the quality of the Work is in accordance with the Contract Documents. The foregoing representations are subject to
an evaluation of the Work for conformance with the Contract Documents upon Substantial Completion, to results of
subsequent tests and inspections, to correction of minor deviations from the Contract Documents prior to completion
and to specific qualifications expressed by the Architect. The issuance of a Certificate for Payment will further
constitute a representation that the Contractor is entitled to payment in the amount certified. However, the issuance
of a Certificate for Payment will not be a representation that the Architect has (1) made exhaustive or continuous on-
site inspections to check the quality or quantity of the Work, (2) reviewed -construction means, methods, techniques,
sequences or procedures, (3) reviewed copies of requisitions received from Subcontractors and material suppliers
and other data requested by the Owner to substantiate the Contractor’s right to payment, or (4) made examination to
ascertain how or for what purpose the Contractor has used money previously paid on account of the Contract Sum.

§ 9.5 DECISIONS TO WITHHOLD CERTIFICATION

§ 9.5.1 The Architect may withhold a Certificate for Payment in whole or in part, to the extent reasonably necessary

to protect the Owner, if in the Architect’s opinion the representations to the Owner required by Section 9.4.2 cannot

be made. If the Architect is unable to:certify payment in the amount of the Application, the Architect will notify the

Contractor and Owner as provided in Section 9.4.1. If the Contractor and Architect cannot-agree on a revised

amount, the Architect will promptly issue a Certificate for Payment for the amount for which the Architect is able to

make such representations to the Owner. The Architect may also withhold a Certificate for Payment or, because of
subsequently discovered evidence, may nullify the whole or a part of a Certificate for Payment previously issued, to
such extent as may be necessary in the Architect’s opinion to protect the Owner from loss for which the Contractor
is responsible, including loss resulting from acts and omissions described in Section 3.3.2, because of
A defective Work not remedied;
.2 third party claims filed or reasonable evidence indicating probable filing of such claims unless
security acceptable to the Owner is provided by the Contractor;
.3 failure of the Contractor to make payments properly to Subcontractors or for labor, materials or
equipment;
4 reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum;
damage:to the Owner or a separate contractor;

.6 reasonable evidence that the Work will not be completed within the Contract Time, and that the
unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated delay;
or

.71 repeated failure to carry out the Work in accordance with the Contract Documents.

I3

§ 9.5.2 When the above reasons for withholding certification are removed, certification will be made for amounts
previously withheld.

§ 9.5.3 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, atits sole option,
issue joint checks:to the Contractor and to any Subcontractor or material or equipment suppliers to whom the
Contractor failed to make payment for Work properly performed or material or equipment suitably delivered. If the
Owner makes payments by joint check, the Owner shall notify the Architect and the Architect will reflect such
payment on the next Certificate for Payment.

§ 9.6 PROGRESS PAYMENTS
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and
within the time provided in the Contract Documents, and shall so notify the Architect.
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§ 9.6.2 The Contractor shall pay each Subcontractor no later than seven days after receipt of payment from the
Owner the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to
the Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate
agreement with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar
manner.

§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages of
completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on
account of portions of the Work done by such Subcontractor.

§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly paid
Subcontractors and material and equipment suppliers amounts paid by the Owner to the Contractor for subcontracted
Work. If the Contractor fails to furnish such evidence within seven days, the Owner shall have the right to contact
Subcontractors to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an
obligation to pay or to see to the payment of money to a Subcontractor, except as may otherwise be required by law.

§ 9.6.5 Contractor payments to material and equipment suppliers shall be treated in a manner similar to that provided
in Sections 9.6.2, 9.6.3 and 9.6.4.

§9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the
Owner shall not constitute acceptance of Work not in accordance with the Contract Documents.

§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum,
payments received by the Contractor for Work properly performed by Subcontractors and suppliers shall be held by
the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, under
contract with the Contractor for which payment was made by the Owner. Nothing contained herein shall require
money to be placed in a separate account and not commingled with money of the Contractor, shall create any
fiduciary liability or tort liability onthe part of the Contractor for breach of trust or shall entitle any person or entity
to an award of punitive damages against the Contractor for breach of the requirements:of this provision.

§ 9.7 FAILURE OF PAYMENT

If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven days after
receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven days
after the date established in the Contract Documents the amount certified by the Architect or awarded by binding
dispute resolution, then the Contractor may, upon seven additional days’ written notice to the Owner and Architect,
stop the Work until payment of the amount owing has been received. The Contract Time shall be extended
appropriately and the Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shut-
down, delay and start-up, plus interest as provided for in the Contract Documents.

§ 9.8 SUBSTANTIAL COMPLETION

§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof
is sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the
Work for its intended use.

§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept
separately, is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of
items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the
responsibility of the Contractor to complete all Work in accordance with the Contract Documents.

§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or
designated portion thereof is substantially complete. If the Architect’s inspection dis¢loses any item, whether or not
included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so
that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor
shall, before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification
by the Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to
determine Substantial Completion.
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§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Architect will prepare a
Certificate of Substantial Completion that shall establish the date of Substantial Completion, shall establish
responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and
insurance, and shall fix the time within which the Contractor shall finish all items on the list accompanying the
Certificate. Warranties required by the Contract Documents shall commence on the date of Substantial Completion
of the Work or designated portion thereof unless otherwise provided in the Certificate of Substantial Completion.

§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written
acceptance of responsibilities assigned to them in such Certificate. Upon such acceptance and consent of surety, if
any, the Owner shalil make payment of retainage applying to such Work or designated portion thereof. Such payment
shall be adjusted for Work that is incomplete or not in accordance with the requirements of the Contract Documents.

§ 9.9 PARTIAL OCCUPANCY OR USE

§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when
such portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented
to by the insurer as required under Section 11.3.1.5 and authorized by public authorities having jurisdiction over the
Project. Such partial occupancy or use may commence whether or not the portion is substantially complete, provided
the Owner and Contractor have accepted in writing the responsibilities assigned to each of them for payments,
retainage, if any, security, maintenance, heat, utilities, damage to the Work and insurance, and have agreed in
writing concerning the period for correction of the Work and commencement of warranties required by the Contract
Documents. When the Contractor considers a portion substantially complete, the Contractor shall prepare and
submit a list to the Architect as provided under Section 9.8.2. Consent of the Contractor to partial occupancy or use
shall not be unreasonably withheld. The stage of the progress:of the Work shall be determined by written agreement
between the Owner and Contractor or, if no agreement is reached, by decision of the Architect.

§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor and Architect shall jointly inspect
the area to be occupied or portion of the Work to be used in order to determine and record the condition of the
Work.

§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions'of the Work shall not
constitute acceptance of Work not complying with the requirements of the Contract Documents.

§9.10 FINAL COMPLETION AND FINAL PAYMENT

§ 9.10.1 Upon receipt of the Contractor’s written notice that the Work is ready for final inspection and acceptance
and upon receipt of a final Application for Payment, the Architect will promptly make such inspection and, when the
Architect finds the Work acceptable under the Contract Documents and the Contract fully performed, the Architect
will promptly issue a final Certificate for Payment stating that to the best of the Architect’s knowledge, information
and belief, and on the basis of the Architect’s on-site visits and inspections, the Work has been completed in
accordance with terms and conditions of the Contract Documents and that the entire balance found to be due the
Contractor and noted in the final Certificate is due and payable. The Architect’s final Certificate for Payment will
constitute a further representation that conditions listed in Section 9.10.2 as precedent to the Contractor’s being
entitled to final payment have been fulfilled.

§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits
to the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected
with the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts
withheld by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the
Contract Documents to remain in force after final payment is currently in effect and will not be canceled or allowed
to expire until at least 30 days’ prior written notice has been given to the Owner, (3) a written statement that the
Contractor knows of no substantial reason that the insurance will not be renewable to cover the period required by
the Contract Documents, (4) consent of surety, if any, to final payment and (5), if required by the Owner, other data
establishing payment or satisfaction of obligations, such as receipts, releases and waivers of liens, claims, security
interests or encumbrances arising out of the Contract, to the extent and in such form as may be designated by the
Owner. If a Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may furnish a
bond satisfactory to the Owner to indemnify the Owner against such lien. If such lien remains unsatisfied after
payments are made, the Contractor shall refund to the Owner all money that the Owner may be compelled to pay in
discharging such lien, including all costs and reasonable attorneys’ fees.
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§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault
of the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the
Owner shall, upon application by the Contractor and certification by the Architect, and without terminating the
Contract, make payment of the balance due for that portion of the Work fully completed and accepted. If the
remaining balance for Work not fully completed or corrected is less than retainage stipulated in the Contract
Documents, and if bonds have been furnished, the written consent of surety to payment of the balance due for that
portion of the Work fully completed and accepted shall be submitted by the Contractor to the Architect prior to
certification of such payment. Such payment shall be made under terms and conditions governing final payment,
except that it shall not constitute a waiver of claims.

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from
A liens, Claims, security interests or encumbrances arising out of the Contract and unsettled;
.2 failure of the Work to comply with the requirements of the Contract Documents; or
.3 terms of special warranties required by the Contract Documents.

§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor or material supplier shall constitute a
waiver of claims by that payee except those previously made in writing and identified by that payee as unsettled at
the time of final Application for Payment.

ARTICLE 10 PROTECTION OF PERSONS AND PROPERTY

§ 10.1 SAFETY PRECAUTIONS AND PROGRAMS

The Contractor shall be responsible for initiating, maintaining and-supervising all safety precautions and programs
in connection with the performance of the Contract.

§ 10.2 SAFETY OF PERSONS AND PROPERTY
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to
prevent damage, injury or loss to

employees on the Work and other persons who may be affected thereby;

.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the
site, under care, custody or control of the Contractor or the Contractor’s Subcontractors or Sub-
subcontractors; and

3 other property at the site or adjacent thereto such as trees, shrubs, lawns, walks, pavements,
roadways, structures and utilities not designated for removal, relocation or replacement in the course
of construction.

§10.2.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities bearing on safety of persons or property or their
protection from damage, injury or loss.

§ 10.2.3 The Contractor shall erect and maintain, as required by existing conditions and performance of the Contract,
reasonable safeguards for safety and protection, including posting danger signs and other warnings against hazards,
promulgating safety regulations and notifying owners and users of adjacent sites and utilities.

§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment or unusual methods are
necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under
supervision of properly qualified personnel.

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed
by any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under
Sections 10.2.1.2 and 10.2.1.3, except damage or loss attributable to acts or omissions of the Owner or Architect or
anyone directly or indirectly employed by either of them, or by anyone for whosé acts either of them may be liable,
and not attributable to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in
addition to the Contractor’s obligations under Section 3.18.
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§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise
designated by the Contractor in writing to the Owner and Architect.

§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or
create an unsafe condition.

§10.2.8 INJURY OR DAMAGE TO PERSON OR PROPERTY

If either party suffers injury or damage to person or property because of an act or omission of the other party, or of
others for whose acts such party is legally responsible, written notice of such injury or damage, whether or not
insured, shall be given to the other party within a reasonable time not exceeding 21 days after discovery. The notice
shall provide sufficient detail to enable the other party to investigate the matter.

§ 10.3 HAZARDOUS MATERIALS

§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents
regarding hazardous materials. If the Contractor encounters a hazardous material or substance not addressed in the
Contract Documents and if reasonable precautions will be inadequate to prevent foreseeable bodily injury or death
to persons resulting from a material or substance, including but not limited to asbestos or polychlorinated biphenyl
(PCB), encountered on the site by the Contractor, the Contractor shall, upon recognizing the condition, immediately
stop Work in the affected area and report the condition to the Owner and Architect in writing.

§ 10.3.2 Upon receipt of the Contractor’s written notice, the Owner shall obtain the services of a licensed laboratory
to verify the presence or absence of the material or substance reportéd by the Contractor and, in the event such
material or substance is found to be present, to cause it to be rendered harmless. Unless otherwise required by the
Contract Documents, the Owner shall furnish in writing to the Contractor and Architect the names and qualifications
of persons or entities who are to perform tests verifying the presence or absence of such material or substance or
who are to perform the task of removal or safe containment of such material or substance. The Contractor and the
Architect will promptly reply to the Owner in writing stating whether or not either has reasonable objection to the
persons or entities proposed by the Owner. If either the Contractor or Architect has an objection to a person or entity
proposed by the Owner, the Owner shall propose another to whom the Contractor and the Architect have no
reasonable objection. When the material or substance has been rendered harmless, Work in the affected area shall
resume upon written agreement of the Owner and Contractor. By Change Order, the Contract Time shall be
extended appropriately and the Contract Sum shall be increased in the amount of the Contractor’s reasonable
additional costs of shut-down, delay and start-up.

§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor,
Subcontractors, Architect, Architect’s consultants and agents and employees of any of them from and against
claims, damages, losses and expenses, including but not limited to attorneys’ fees, arising out of or resulting from
performance of the Work in the affected area if in fact the material or substance presents the risk of bodily injury or
death as described in Section 10.3.1 and has not been rendered harmless, provided that such claim, damage, loss or
expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property
(other than the Work itself), except to the extent that such damage, loss or expense is due to the fault or negligence
of the party seeking indemnity.

§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for materials or substances the Contractor brings
to the site unless such materials or substances are required by the Contract Documents. The Owner shall be
responsible for materials or substances required by the Contract Documents, except to the extent of the Contractor’s
fault or negligence in the use and handling of such materials or substances.

§ 10.3.5 The Contractor shall indemnify the Owner for the cost and expense the Owner incurs (1) for remediation of
a material or substance the Contractor brings to the site and negligently handles, or (2) where the Contractor fails to
perform its obligations under:Section 10.3.1, except to the extent that the cost and expense are due to the Owner’s
fault or negligence. :

§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency for
the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by the
Contract Documents, the Owner shall indemnify the Contractor for all cost and expense thereby incurred.
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§ 10.4 EMERGENCIES

In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to
prevent threatened damage, injury or loss. Additional compensation or extension of time claimed by the Contractor
on account of an emergency shall be determined as provided in Article 15 and Article 7.

ARTICLE 11 INSURANCE AND BONDS
§ 11.1 CONTRACTOR’S LIABILITY INSURANCE
§ 11.1.1 The Contractor shall purchase from and maintain in a company or companies lawfully authorized to do
business in the jurisdiction in which the Project is located such insurance as will protect.the Contractor from claims
set forth below which may arise out of or result from the Contractor’s operations and completed operations under
the Contract and for which the Contractor may be legally liable, whether such operations be by the Contractor or by
a Subcontractor or by anyone directly or indirectly employed by any.of them, or by anyone for whose acts any of
them may be liable:
.1 Claims under workers’ compensation, disability benefit and other similar employee benefit acts that
are applicable to the Work to be performed;
.2 Claims for damages because of bodily injury, occupational sickness or disease, or death of the
Contractor’s employees;
.3 Claims for damages because of bodily injury, sickness or disease, or death of any person other than
the Contractor’s employees;
4  Claims for damages insured by usual personal injury liability coverage;
5 Claims for damages, other than to the Work itself, because.of injury to or destruction of tangible
property, including loss of use resulting therefrom;
.6 Claims for damages because of bodily injury,.death of a person or property damage arising out of
ownership, maintenance or use of a motor vehicle;
.7 Claims for bodily injury or property damage arising out of completed operations; and
.8 Claims involving contractual liability insurance applicable to the Contractor’s obligations under
Section 3.18.

§ 11.1.2 The insurance required by Section 11.1.1 shall be written for not less than limits of liability specified in the
Contract Documents or required by law, whichever coverage is greater. Coverages, whether written on an
occurrence or claims-made basis, shall be maintained without interruption from the date of commencement of the
Work until the date of final payment and termination of any coverage required to be maintained after final payment,
and, with respect to the Contractor’s completed operations coverage, until the expiration of the period for correction
of Work or for such other period for maintenance of completed operations coverage as specified in the Contract
Documents.

§ 11.1.3 Certificates of insurance acceptable to the Owner shall be filed with the Owner prior to commencement of
the Work and thereafter upon renewal or replacement of each required policy of insurance. These certificates and the
insurance policies required by this Section 11.1 shall contain a provision that coverages afforded under the policies
will not be canceled or allowed to expire until at least 30 days’ prior written notice has been given to the Owner. An
additional certificate evidencing continuation of liability coverage, including coverage for completed operations,
shall be submitted with the final Application for Payment as required by Section 9.10.2 and thereafter upon renewal
or replacement of such coverage until the expiration of the time required by Section 11.1.2. Information concerning
reduction of coverage on account of revised limits or claims paid under the General Aggregate, or both, shall be
furnished by the Contractor with reasonable promptness.

§ 11.1.4 The Contractor shall cause the commercial liability coverage required by the Contract Documents to include
(1) the Owner, the Architect and the Architect’s consultants as additional insureds for claims caused in whole or in
part by the Contractor’s negligent acts or omissions during the Contractor’s operations; and (2) the Owner as an
additional insured for claims caused-in whole or in part by the Contractor’s negligent acts or omissions during the
Contractor’s completed operations.

§ 11.2 OWNER'’S LIABILITY INSURANCE
The Owner shall be responsible for purchasing and maintaining the Owner’s usual liability insurance.

§ 11.3 PROPERTY INSURANCE
§ 11.3.1 Unless otherwise provided, the Owner shall purchase and maintain, in a company or companies lawfully
authorized to do business in the jurisdiction in which the Project is located, property insurance written on a builder’s
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risk “all-risk™ or equivalent policy form in the amount of the initial Contract Sum, plus value of subsequent Contract
Modifications and cost of materials supplied or installed by others, comprising total value for the entire Project at
the site on a replacement cost basis without optional deductibles. Such property insurance shall be maintained,
unless otherwise provided in the Contract Documents or otherwise agreed in writing by all persons and entities who
are beneficiaries of such insurance, until final payment has been made as provided in Section 9.10 or until no person
or entity other than the Owner has an insurable interest in the property required by this Section 11.3 to be covered,
whichever is later. This insurance shall include interests of the Owner, the Contractor, Subcontractors and Sub-
subcontractors in the Project.

§ 11.3.1.1 Property insurance shall be on an “all-risk” or equivalent policy form and shall include, without limitation,
insurance against the perils of fire (with extended coverage) and physical loss or damage including, without
duplication of coverage, theft, vandalism, malicious mischief, collapse, earthquake, flood, windstorm, falsework,
testing and startup, temporary buildings and debris removal including demolition occasioned by enforcement of any
applicable legal requirements, and shall cover reasonable compensation for Architect’s and Contractor’s services
and expenses required as a result of such insured loss.

§ 11.3.1.2 If the Owner does not intend to purchase such property insurance required by the Contract and with all of
the coverages in the amount described above, the Owner shall so inform the Contractor in writing prior to
commencement of the Work. The Contractor may then effect insurance that will protect the interests of the
Contractor, Subcontractors and Sub-subcontractors in the Work, and by appropriate Change Order the cost thereof
shall be charged to the Owner. If the Contractor is damaged by the failure or neglect of the Owner to purchase or
maintain insurance as described above, without so notifying the Contractor in writing, then the Owner shall bear all
reasonable costs properly attributable thereto.

§ 11.3.1.3 If the property insurance requires deductibles, the Owner shall pay costs not covered because of such
deductibles.

§ 11.3.1.4 This property insurance shall cover portions of the Work stored off the site, and also portions of the Work
in transit.

§ 11.3.1.5 Partial occupancy or use in accordance with Section 9.9 shall not commence until the insurance company
or companies providing property insurance have consented to such partial occupaney or use by endorsement or
otherwise. The Owner and the Contractor shall take reasonable steps to obtain consent of the insurance company or
companies and shall, without mutual written consent, take no action with respect to partial occupancy or use that
would cause cancellation, lapse or reduction of insurance.

§ 11.3.2 BOILER AND MACHINERY INSURANCE

The Owner shall purchase and maintain boiler and machinery insurance required by the Contract Documents or by

law, which shall specifically cover such insured objects during installation and until final acceptance by the Owner;
this insurance shall include interests of the Owner, Contractor, Subcontractors and Sub-subcontractors in the Work,
and the Owner and Contractor shall be named insureds.

§ 11.3.3 LOSS OF USE INSURANCE

The Owner, at the Owner’s option, may purchase and maintain such insurance as will insure the Owner against loss
of use of the Owner’s property due to fire or other hazards, however caused. The Owner waives all rights of action
against the Contractor for loss of use of the Owner’s property, including consequential losses due to fire or other
hazards however caused.

§ 11.3.4 If the Contractor requests in writing that insurance for risks other than those described herein or other
special causes of loss be included in‘the property insurance policy, the Owner shall, if possible; include such
insurance, and the cost thereof shall be charged to the Contractor by appropriate Change Order.

§ 11.3.5 If during the Project construction period the Owner insures properties, real ot personal or both, at or adjacent
to the site by property insurance under policies separate from those insuring the Project, or if after final payment
property insurance is to be provided on the completed Project through a policy or policies other than those insuring
the Project during the construction period, the Owner shall waive all rights in accordance with the terms of

Section 11.3.7 for damages caused by fire or other causes of loss covered by this separate property insurance. All
separate policies shall provide this waiver of subrogation by endorsement or otherwise.

30



§ 11.3.6 Before an exposure to loss may occur, the Owner shall file with the Contractor a copy of each policy that
includes insurance coverages required by this Section 11.3. Each policy shall contain all generally applicable
conditions, definitions, exclusions and endorsements related to this Project. Each policy shall contain a provision
that the policy will not be canceled or allowed to expire, and that its limits will not be reduced, until at least 30 days’
prior written notice has been given to the Contractor.

§ 11.3.7 WAIVERS OF SUBROGATION

The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, sub-
subcontractors, agents and employees, each of the other, and (2) the Architect, Architect’s consultants, separate
contractors described in ‘Article 6, if any, and any of their subcontractors, sub-subcontractors, agents and employees,
for damages caused by fire or other causes of loss to the extent covered by property insurance obtained pursuant to
this Section 11.3 or other property insurance applicable to the Work, except such rights as they have to proceeds of
such insurance held by the Owner as fiduciary. The Owner or Contractor, as appropriate, shall require of the
Architect, Architect’s consultants, separate contractors described in Article 6, if any, and the subcontractors, sub-
subcontractors, agents and employees of any of them, by appropriate agreements, written where legally required for
validity, similar waivers each in favor of other parties enumerated herein. The policies shall provide such waivers of
subrogation by endorsement or otherwise. A waiver of subrogation shall be effective as to a person or entity even
though that person or entity would otherwise have a duty of indemnification, contractual or otherwise, did not pay
the insurance premium directly or indirectly, and whether or not the person or entity had an insurable interest in the
property damaged.

§ 11.3.8 A loss insured under the Owner’s property insurance shall be adjusted by the Owner as fiduciary and made
payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to requirements of any
applicable mortgagee clause and-of Section 11.3.10. The Contractor shall pay Subcontractors their just shares of
insurance proceeds received by the Contractor, and by appropriate agreements, written where legally required for
validity, shall require Subcontractors to make payments to their Sub-subcontractors in similar manner.

§ 11.3.9 If required in writing by a party in interest, the Owner as fiduciary shall, upon occurrence of an insured loss,
give bond for proper performance of the Owner’s duties. The cost of required bonds shall be charged against
proceeds received as fiduciary. The Owner shall deposit in-a separate account proceeds so received, which the
Owner shall distribute in accordance with such agreement as the parties in interest may reach, or as determined in
accordance with the method of binding dispute resolution selected in the Agreement between the Owner and
Contractor. If after such loss no other special agreement is made and unless the Owner terminates the Contract for
convenience, replacement of damaged property shall be performed by the Contractor after notification of a Change
in the Work in accordance with Article 7.

§ 11.3.10 The Owner as fiduciary shall have power to adjust and settle a loss with insurers unless one of the parties in
interest shall object in writing within five days after occurrence of loss to the Owner’s exercise of this power; if such
objection is made, the dispute shall be resolved in the manner selected by the Owner and Contractor as the method
of binding dispute resolution in the Agreement. If the Owner and Contractor have selected arbitration as the method
of binding dispute resolution, the Owner as fiduciary shall make settlement with insurers or, in the case of a dispute
over distribution of insurance proceeds, in accordance with the directions of the arbitrators.

§ 11.4 PERFORMANCE BOND AND PAYMENT BOND

§ 11.4.1 The Owner shall have the right to require the Contractor to furnish bonds covering faithful performance of
the Contract and payment of obligations arising thereunder as stipulated in bidding requirements or specifically
required in the Contract Documents on the date of execution of the Contract.

§ 11.4.2 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment
of obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall
authorize a copy to be furnished.

ARTICLE 12 UNCOVERING AND CORRECTION OF WORK

§ 12.1 UNCOVERING OF WORK

§12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically
expressed in the Contract Documents, it must, if requested in writing by the Architect, be uncovered for the
Architect’s examination and be replaced at the Contractor’s expense without change in the Contract Time.
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§12.1.2 If a portion of the Work has been covered that the Architect has not specifically requested to examine prior
to its being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such
Work is in accordance with the Contract Documents, costs of uncovering and replacement shall, by appropriate
Change Order, be at the Owner’s expense. If such Work is not in accordance with the Contract Documents, such
costs and the cost of correction shall be at the Contractor’s expense unless the condition was caused by the Owner or
a separate contractor in which event the Owner shall be responsible for payment of such costs.

§ 12.2 CORRECTION OF WORK

§ 12.2.1 BEFORE OR AFTER SUBSTANTIAL COMPLETION

The Contractor shall promptly correct Work rejected by the Architect or failing to conform to the requirements of
the Contract Documents, whether discovered before or after Substantial Completion and whether or not fabricated,
installed or completed. Costs of correcting such rejected Work, including additional testing and inspections, the cost
of uncovering and replacefnent, and compensation for the Architect’s services and expenses made necessary
thereby, shall be at the Contractor’s expense.

§ 12.2.2 AFTER SUBSTANTIAL COMPLETION

§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of
Substantial Completion of the Work or designated portion thereof or after the date for commencement of warranties
established under Section 9.9.1, or by terms of an applicable special warranty required by the Contract Documents,
any of the Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor
shall correct it promptly after receipt of written notice from the Owner to-do so unless the Owner has previously
given the Contractor a written acceptance of such condition. The Owner shall give such notice promptly after
discovery of the condition. During the one-year period for correction of Work, if the Owner fails to notify the
Contractor and give the Contractor an opportunity to make the correction, the Owner waives the rights to require
correction by the Contractor and to make a claim for breach of warranty. If the Contractor fails to correct
nonconforming Work within a reasonable-time during that period after receipt of notice from the Owner or
Architect, the Owner may correct it in accordance with Section 2.4,

§ 12.2.2.2 The one-year. period for correction of Work shall be extended with respect to portions of Work first
performed after Substantial Completion by the period of time between Substantial Completion and the actual
completion of that portion of the Work.

§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the
Contractor pursuant to this Section 12.2.

§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the
requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner.

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction, whether completed or
partially completed, of the Owner or separate contractors caused by the Contractor’s correction or removal of Work
that is not in accordance with the requirements of the Contract Documents.

§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for
correction of Work as described in Section 12.2.2 relates:only to the specific obligation of the Contractor to correct
the Work, and has no relationship to the time within which the obligation to comply with the Contract Documents
may be sought to be enforced, nor to the time within which proceedings may be commenced to establish the
Contractor’s liability with respect to the Contractor’s obligations other than specifically to correct the Work.

§ 12.3 ACCEPTANCE OF NONCONFORMING WORK

If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as
appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made.
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ARTICLE 13 MISCELLANEQUS PROVISIONS

§ 13.1 GOVERNING LAW

The Contract shall be governed by the law of the place where the Project is located except that, if the parties have
selected arbitration as the method of binding dispute resolution, the Federal Arbitration Act shall govern

Section 15.4.

§ 13.2 SUCCESSORS AND ASSIGNS

§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors; assigns and legal
representatives to covenants, agreements and obligations contained in the Contract Documents. Except as provided
in Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written consent of the
other. If either party attempts to make such an assignment without such consent, that party shall nevertheless remain
legally responsible for all obligations under the Contract.

§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to a lender providing construction
financing for the Project, if the lender assumes the Owner’s rights and obligations under the Contract Documents.
The Contractor shall execute all consents reasonably required to facilitate such assignment.

§ 13.3 WRITTEN NOTICE

Written notice shall be deemed to have been duly served if delivered in person to the individual, to a member of the
firm or entity, or to an officer of the corporation for which it was intended; or if delivered at, or sent by registered or
certified mail or by courier service providing proof of delivery to, the last business address known to the party
giving notice.

§ 13.4 RIGHTS AND REMEDIES

§ 13.4.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder
shall be in addition to and not a limitation of duties, obligations, rights and remedies otherwise imposed or ‘available
by law.

§ 13.4.2 No action or failure to act by the Owner, Architect or Contractor shall constitute a waiver of a right or duty
afforded them under the Contract, nor shall such action or failure to act constitute approval.of or acquiescence in a
breach there under, except as may be specifically agreed in writing.

§ 13.5 TESTS AND INSPECTIONS

§ 13.5.1 Tests, inspections and approvals of portions of the Work shall be made as required by the Contract
Documents and by applicable laws, statutes, ordinances, codes, rules and regulations or lawful orders of public
authorities. Unless otherwise provided, the Contractor shall make arrangements for such tests, inspections and
approvals with an independent testing laboratory or entity acceptable to the Owner, or with the appropriate public
authority, and shall bear all related costs of tests, inspections and approvals. The Contractor shall give the Architect
timely notice of when and where tests and inspections are to be made so that the Architect may be present for such
procedures. The Owner shall bear costs of (1) tests, inspections or approvals that do not become requirements until
after bids are received or negotiations concluded, and (2) tests, inspections or approvals where building codes or
applicable laws or regulations prohibit the Owner from delegating their cost to the Contractor.

§ 13.5.2 If the Architect, Owner or public authorities having jurisdiction determine that portions of the Work require
additional testing, inspection or approval not included under Section 13.5.1, the Architect will, upon written
authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection
or approval by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Architect of
when and where tests and inspections are to be made so that the Architect may be present for such procedures, Such
costs, except as provided in Section 13,5.3, shall be at the Owner’s expense.

§ 13.5.3 If such procedures for testing; inspection or approval under Sections 13.5.1 and 13.5.2 reveal failure of the
portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary
by such failure including those of repeated procedures and compensation for the Architect’s services and expenses
shall be at the Contractor’s expense.

§ 13.5.4 Required certificates of testing, inspection or approval shall, unless otherwise required by the Contract
Documents, be secured by the Contractor and promptly delivered to the Architect.
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§ 13.5.5 If the Architect is to observe tests, inspections or approvals required by the Contract Documents, the
Architect will do so promptly and, where practicable, at the normal place of testing.

§ 13.5.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid
unreasonable delav in the Work.

§ 13.6 INTEREST

Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at such rate
as the parties may agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at
the place where the Project is located.

§ 13.7 TIME LIMITS ON CLAIMS

The Owner and Contractor shall commence all claims and causes of action, whether in contract, tort, breach of
warranty or otherwise, against the other arising out of or related to the Contract in accordance with the requirements
of the final dispute resolution method selected in the Agreement within the time period specified by applicable law,
but in any case not more than 10 years after the date of Substantial Completion of the Work. The Owner and
Contractor waive all claims and causes of action not commenced in accordance with this Section 13.7.

ARTICLE 14 TERMINATICN OR SUSPENSION OF THE CONTRACT

§ 14.1 TERMINATION BY THE CONTRACTOR

§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 30 consecutive days
through no act or fault of the Contractor or a Subcontractor, Sub-subcontractor or their agents or employees or any
other persons or entities performing portions of the Work under direct or indirect contract with the Contractor, for
any of the following reasons:

1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to
be stopped;

.2 Anact of government, such as a declaration of national emergency that requires all Work to be
stopped;

3 Because the Architect has not issued a Certificate for Payment and has not notified the Contractor of
the reason for withholding certification as provided in Section 9.4.1, or because the Owner has not
made payment on a Certificate for Payment within the time stated in the Contract Documents; or

4 The Owner has failed to furnish to the Contractor promptly, upon the Contractor’s request, reasonable
evidence as required by Section 2.2.1.

§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor or a Subcontractor,
Sub-subcontractor or their agents or employees or any other persons or entities performing portions of the Work
under direct or indirect contract with the Contractor, repeated suspensions, delays or interruptions of the entire Work
by the Owner as described in Section 14.3 constitute in the aggregate more than 100 percent of the total number of
days scheduled for completion, or 120 days in any 365-day period, whichever is less.

§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’
written notice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work
executed, including reasonable overhead and profit, costs incurred by reason of such termination, and damages.

§ 14.1.4 1f the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor or a
Subcontractor or their agents or employees or any other persons performing portions of the Work under contract
with the Contractor because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract
Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional
days’ written notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided
in Section 14.1.3.

§ 14.2 TERMINATION BY THE OWNER FOR CAUSE
§ 14.2.1 The Owner may terminate the Contract if the Contractor
1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials;
.2 fails to make payment to Subcontractors for materials or labor in accordance with the respective
agreements between the Contractor and the Subcontractors;
.3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful
orders of a public authority; or
4 otherwise is guilty of substantial breach of a provision of the Contract Documents.
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§ 14.2.2 When any of the above reasons exist, the Owner, upon certification by the Initial Decision Maker that
sufficient cause exists to justify such action, may without prejudice to any other rights or remedies of the Owner and
after giving the Contractor and the Contractor’s surety, if any, seven days’ written notice, terminate employment of
the Contractor and may, subject to any prior rights of the surety:
A Exclude the Contractor from the site and take possession of all materials, equipment, tools, and
construction equipment and machinery thereon owned by the Contractor;
.2 Accept assignment of subcontracts pursuant to Section 5.4; and
.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written
request of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs
incurred by the Owner in finishing the Work.

§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall
not be entitled to receive further payment until the Work is finished.

§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for
the Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not
expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance,
the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case
may be, shall be certified by the Initial Decision Maker, upon application, and this obligation for payment shall
survive termination of the Contract.

§ 14.3 SUSPENSION BY THE OWNER FOR CONVENIENCE
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work in
whole or in part for such period of time as the Owner may determine.

§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increases in the cost and time caused by
suspension, delay or interruption as described in Section 14.3.1. Adjustment of the Contract Sum shall include
profit. No adjustment shall be made to the extent
A that performance is, was or would have been so suspended, delayed or interrupted by another cause
for which the Contractor is responsible; or
.2 that an equitable adjustment is made or denied under another provision of the Contract.

§ 14.4 TERMINATION BY THE OWNER FOR CONVENIENCE
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause.

§ 14.4.2 Upon receipt of written notice from the Owner of such termination for the Owner’s convenience, the
Contractor shall
A cease operations as directed by the Owner in the notice;
2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work;
and
3 except for Work directed to be performed prior to the effective date of termination stated in the
notice, terminate all existing subcontracts and purchase orders and enter into no further subcontracts
and purchase orders.

§ 14.4.3 In case of such termination for the Owner’s convenience, the Contractor shall be entitled to receive payment
for Work executed, and costs incurred by reason of such termination, along with reasonable overhead and profit on
the Work not executed.

ARTICLE 15 CLAIMS AND DISPUTES

§ 15.1 CLAIMS

§ 15.1.1 DEFINITION

A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, or other
relief with respect to the terms of the Contract. The term “Claim” also includes other disputes and matters in
question between the Owner and Contractor arising out of or relating to the Contract. The responsibility to
substantiate Claims shall rest with the party making the Claim.

§ 15.1.2 NOTICE OF CLAIMS
Claims by either the Owner or Contractor must be initiated by written notice to the other party and to the Initial
Decision Maker with a copy sent to the Architect, if the Architect is not serving as the Initial Decision Maker.
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Claims by either party must be initiated within 21 days after occurrence of the event giving rise to such Claim or
within 21 days after the claimant first recognizes the condition giving rise to the Claim, whichever is later.

§ 15.1.3 CONTINUING CONTRACT PERFORMANCE

Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 and Article
14, the Contractor shall proceed diligently with performance of the Contract and the Owner shall continue to make
payments in accordance with the Contract Documents. The Architect will prepare Change Orders and issue
Certificates for Payment in accordance with the decisions of the Initial Decision Maket.

§ 15.1.4 CLAIMS FOR ADDITIONAL COST

If the Contractor wishes to make a Claim for an increase in the Contract Sum, written notice as provided herein shall
be given befote proceeding to execute the Work. Prior notice is not required for Claims relating to an emergency
endangering life or property arising under Section 10.4.

§ 15.1.5 CLAIMS FOR ADDITIONAL TIME

§ 15.1.5.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, written notice as provided
herein shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of delay on
progress of the Work. In the case of a continuing delay, only one Claim is necessary.

§ 15.1.5.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be
documented by data substantiating that weather conditions were abnormal for the period of time, could not have
been reasonably anticipated and had an adverse effect on the scheduled construction.

§ 15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAGES
The Contractor and Owner waive Claims against each other for consequential damages arising out of or relating to
this Contract. This mutual waiver includes
.1 damages incurred by the Owner for rental expenses, for losses of use, income, profit, financing,
business and reputation, and for loss of management or employee productivity or of the'services of
such persons; and
.2 damages incurred by the Contractor for principal office expenses including the compensation of
personnel stationed there, for losses of financing, business and reputation, and for loss of profit
except anticipated profit arising directly from the Work.

This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination
in accordance with Article 14. Nothing contained in this Section 15.1.6 shall be deemed to preclude an award of
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents.

§ 15.2 INITIAL DECISION

§ 15.2.1 Claims, excluding those arising under Sections 10.3, 10.4, 11.3.9, and 11.3.10, shall be referred to the Initial
Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, unless otherwise
indicated in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial decision shall be
required as a condition precedent to mediation of any Claim arising prior to the date final payment is due, unless 30
days have passed after the Claim has been referred to the Initial Decision Maker with no decision having been
rendered. Unless the Initial Decision Maker and all affected parties agree, the Initial Decision Maker will not decide
disputes between the Contractor and persons or entities other than the Owner.

§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one.or
more of the following actions: (1) request additional supporting data from the claimant or a response with supporting
data from the other party, (2) reject the Claim iri whole or in part, (3) approve the Claim, (4) suggest a compromise,
or (5) advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker
lacks sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the
Initial Decision Maker’s.sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the
Claim.

§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek
information from either party or from persons with special knowledge or expertise who may assist the Initial
Decision Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of
such persons at the Owner’s expense.
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§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furnish additional
supporting data, such party shall respond, within ten days after receipt of such request, and shall either (1) provide a
response on the requested supporting data, (2) advise the Initial Decision Maker when the response or supporting
data will be furnished or (3) advise the Initial Decision Maker that no supporting data will be furnished. Upon
receipt of the response or supporting data, if any, the Initial Decision Maker will either reject or approve the Claim
in whole or in part.

§ 15.2.5 The Initial Decision Maker will render an initial decision approving or rejecting the Claim, or indicating that
the Initial Decision Maker is unable to resolve the Claim. This initial decision shall (1) be in writing; (2) state the
reasons therefor; and (3) notify the parties and the Architect, if the Architect is not serving as the Initial Decision
Maker, of any change in the Contract Sum or Contract Time or both. The initial decision shall be final and binding
on the parties but subject to mediation and, if the parties fail to resolve their dispute through mediation, to binding
dispute resolution.

§ 15.2.6 Either party may file for mediation of an initial decision at any time, subject to the terms of Section 15.2.6.
§ 15.2.6.1 Either party may, within 30 days from the date of an initial decision, demand in writing that the other party

file for mediation within 60 days of the initial decision. If such a demand is made and the party receiving the
demand fails to file for mediation within the time required, then both parties waive their rights to mediate or pursue

‘binding dispute resolution proceedings with respect to the initial decision.

§ 15.2.7 In the event of a Claim against the Contractor, the Owner may, but is not obligated to, notify the surety, if
any, of the nature and amount of the Claim. If the Claim relates to a possibility of a Contractor’s default, the Owner
may, but is not obligated to, notify the surety and request the surety’s assistance in resolving the controversy.

§15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in
accordance with applicable law to comply with the lien notice or filing deadlines.

§ 15.3 MEDIATION

§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract except those
waived as provided for in Sections 9.10.4, 9.10.5, and 15.1.6 shall be subject to mediation as a condition precedent
to binding dispute resolution.

§15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction
Industry Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in
writing, delivered to the other party to the Contract, and filed with the person or entity administering the mediation.
The request may be made concurrently with the filing of binding dispute resolution proceedings but, in such event,
mediation shall proceed in advance of binding dispute resolution proceedings, which shall be stayed pending
mediation for a period of 60 days from the date of filing, unless stayed for a longer period by agreement of the
parties or court order. If an arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed
to the selection of the arbitrator(s) and agree upon a schedule for later proceedings.

§ 15.3.3 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the
place where the Project is located, unless another location is mutually agreed upon. Agreements reached in
mediation shall be enforceable as settlement agreements in any court having jurisdiction thereof.

§ 15.4 ARBITRATION

§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any
Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties mutually
agree otherwise, shall be administered by the American Arbitration Association in acc¢ordance with its Construction
Industry Arbitration Rules in effect on the date of the Agreement. A demand for arbitration shall be made in writing,
delivered to the other party to the Contract, and filed with the person or entity administering the arbitration. The
party filing a notice of demand for arbitration must assert in the demand all Claims then known to that party on
which arbitration is permitted to be demanded.
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§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrently with the filing of a request for
mediation, but in no event shall it be made after the date when the institution of legal or equitable proceedings based
on the Claim would be barred by the applicable statute of limitations. For statute of limitations purposes, receipt of a
written demand for arbitration by the person or entity administering the arbitration shall constitute the institution of
legal or equitable proceedings based on the Claim.

§ 15.4.2 The award rendered by the arbitrator or arbitrators shall be final, and judgment may be entered upon it in
accordance with applicable law in any court having jurisdiction thereof.

§ 15.4.3 The foregoing agreement to arbitrate and other agreements to arbitrate with an additional person or entity
duly consented to by parties to the Agreement shall be specifically enforceable under applicable law in any court
having jurisdiction thereof.

§ 15.4.4 CONSOLIDATION OR JOINDER

§ 15.4.4.1 Either party, at its sole discretion, may consolidate an arbitration conducted under this Agreement with any
other arbitration to which it is a party provided that (1) the arbitration agreement governing the other arbitration
permits consolidation, (2) the arbitrations to be consolidated substantially involve common questions of law or fact,
and (3) the arbitrations employ materially similar procedural rules and methods for selecting arbitrator(s).

§ 15.4.4.2 Either party, at its sole discretion, may include by joinder persons or entities substantially involved in a
common question of law or fact whose presence is required if complete relief is to be accorded in arbitration,

provided that the party sought to be joined consents in writing to such joinder. Consent to arbitration involving an

additional person or entity shall not constitute consent to arbitration of any claim, dispute or other matter in question
not described in the written consent.

§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to an arbitration conducted under
this Section 15.4, whether by joinder or consolidation, the same rights of joinder and consolidation as the Owner and
Contractor under this Agreement.
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SECTION 00810 - SUPPLEMENTARY CONDITIONS
The following supplements modify the "General Conditions of the Contract for Construction,” AIA Document
A201-2007. Where a portion of the General Conditions is modified or deleted by these Supplementary Conditions,
the unaltered portions of the General Conditions shall remain in effect.
Article 2 OWNER
2.2 Information and Services Required of the Owner
Delete Subparagraph 2.2.5 and substitute the following:
"2.2.5. Each Contractor will be furnished free of charge electronic copies of the Contract Drawings and
Project Manuals. Hard copies are available at the contractor’s expense.”
Article 3 CONTRACTOR
3.1 Definition
Add the following sentence to Subparagraph 3.1.1:

"The Contractor shall be perform not less than 20 percent of the Work with the Contractor's own forces."

3.4 Labor and Materials
Add the following Subparagraphs 3.4.4, 3.4.5, and 3.4.6:

"3.4.4. Unless otherwise stated in the Contract Documents or the bidding requirements, the Contractor, as
soon as practicable after award of the Contract, shall furnish in writing to the Owner through the Architect
a list showing the name of the manufacturer proposed to be used for each of the products identified in the
Specifications, and where applicable, the name of the installing Subcontractor. The Architect will promptly
reply to the Contractor in writing stating whether or not the Owner or the Architect, after due investigation,
has reasonable objection to any such proposed manufacturer or installer. If adequate data in a proposed
manufacturer or installer is not available, the Architect may state that action will be deferred until the
Contractor provided additional data. Failure of the Owner or the Architect to promptly reply shall
constitute notice of no reasonable objection. Failure to object to a manufacturer or installer shall not
constitute a waiver of the requirements of the Contract Documents, and products furnished by the listed
manufacturer shall conform to such requirements.

"3.4.5. After the Contract has been executed, the Owner and Architect will consider a formal request for
the substitution of specified products only under the conditions set forth in the Specifications, Division 1
General Requirements.

3.4.6. By making requests for substitutions based on Subparagraph 3.4.4 above, the Contractor:
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A represents that the Contractor has personally investigated the proposed substitute product and
determined that it is equal or superior in all respects to that specified,;

2. represents that the Contractor will provide the same warranty for the substitution that the
Contractor would for that specified;

3. certifies that the cost data presented is complete and includes all related costs under this Contract
except the Architect's redesign costs, and waives all claims for additional costs related to the substitution
which subsequently become apparent; and

A4, will coordinate the installation of the accepted substitute, making such changes as may be required
for the Work to be complete in all respects.

3.6 Taxes
Delete Subparagraph 3.6.1 and substitute the following:

"3.6.1. The Owner is tax exempt organization and will take title to materials used in the Project in order to
permit tax exemption.

"3.6.2 The Owner will furnish a certificate with the Owner's Tax Exemption Number to the contractor for
use in purchasing tangible personal property.

"3.6.3 This exemption shall not apply to machinery, equipment, tools, and other items purchased, leased,
rented or otherwise acquired for the Contractor's use even though the machinery, equipment, tools or other
items are used either in part or entirely on the Work. This exemption shall apply only to materials fully
incorporated into the Work of the contract as accepted and approved by the Architect.

"3.6.4 The Contractor shall, upon request by the Owner, furnish a bill of sale or other instrument indicating
the quantities and types of materials purchased directly by the Contractor or Subcontractor for
incorporation into the Work. Upon delivery of the materials to the site, the Contractor shall mark or
otherwise identify the materials to be incorporated into the Work. this exemption shall apply only to
materials so identified and accepted."

3.7 Permits, Fees, Notices and Compliance with Laws
Delete Subparagraph 3.7.1 and substitute the following:
"3.7.1. The Owner shall secure the building permit and pay for all other permits and governmental fees,
licenses and inspections necessary for proper execution of and completion of the Contract which are legally
required when bids are received or negotiations concluded. The contractor shall be responsible for paying
any re-inspection fees caused by incomplete or incorrect work."

Article 7 CHANGES IN THE WORK

7.3 Construction Change Directives
In the first sentence of Subparagraph 7.3.7, delete the words " a reasonable allowance for overhead and

profit" and substitute "an allowance for overhead and profit in accordance with the schedule set forth in
Subparagraph 7.3.11."
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Add new Subparagraph 7.3.11:

"7.3.11 In Subparagraph 7.3.7 the allowance for the combined overhead and profit included in the total
cost to the Owner shall be based in the following schedule:

A For the Contractor, for Work performed by the Contractor's own forces, mark-up shall not exceed
5percent of the value of materials and labor for overhead, and an additional 10 percent of the value of
materials, labor and overhead for profit.

2. For the Contractor, for Work performed by the Contractor's Subcontractor, 10 percent of the
amount due the Subcontractor.

3. For each Subcontractor, or Sub-subcontractor involved, for Work performed by that
Subcontractor's own forces, mark-up shall not exceed 5 percent of the value of materials and labor
overhead, and an additional 10 percent of the value of materials, labor and overhead for profit.

4. For each Subcontractor, for Work performed by the Subcontractor's Sub-subcontractors, 10
percent of the amount due the Sub-subcontractor.

5. Cost to which overhead and profit are to be applied shall be determined in accordance with
subparagraph 7.3.7.
.6. In order to facilitate checking of quotations for extras or credits, all proposals, except those so

minor that their propriety can be seen by inspection, shall be accompanied by a complete itemization of
costs including labor, materials and subcontracts. Labor and materials shall be itemized in the manner
prescribed above. Where major cost of items are Subcontracts, they shall be itemized also.

Article 9 PAYMENTS AND COMPLETION
9.3 Applications for Payment
Add new Clauses 9.3.1.3. and 9.3.1.4:

"9.3.1.3. Until Substantial Completion, the Owner shall pay 95 percent of the amount due the Contractor
on account of progress payments.

"9.3.1.4. When the work or major portions thereof as contemplated by the terms of the Contract are
substantially completed, the Contractor shall submit to the Owner a requisition for payment of the
remaining amount of the Contract balance. Upon receipt of such requisition the Owner shall approve and
promptly pay the remaining amount of the Contract balance less two times the value of any remaining
items to be completed and an amount necessary to satisfy any claims, liens or judgements against the
Contractor which have not been suitably discharged. Any Claims, liens and judgements referred to in this
clause shall pertain to the project and Shall be filed in accordance with the terms of the Contract, and
applicable laws."

9.3.2. Delete clause in its entirety.
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9.6

Progress Payments.

Add new clause 9.6.4.1
“9.6.4.1 The contactor shall supply conditional lien releases with all pay applications for any
subcontractors, sub-subcontractors and/or suppliers who are owed $10,000 or more in the pay application.”

Article 11 INSURANCE AND BONDS

111

Contractor's Liability Insurance

Delete the semicolon at the end of Clause 11.1.1.1 and add:

", including private entities performing Work at the site and exempt from the coverage on account of
number of employees or occupation, which entities shall maintain voluntary compensation coverage at the
same limits specified for mandatory coverage for the duration of the Project;"”

Delete the semicolon at the end of Clause 11.1.1.2 and add:

"or persons or entities excluded by statue from the requirements of Clause 11.1.1.1 but required by the
Contract Documents to provide the insurance required by that Clause;"

Add new Clause 11.1.1.9:

"11.1.1.9. Insurance coverage shall be as marked on the attached copy of ACORD Form 25-S."

11.1.4 Delete the period at the end of the paragraph and add “and (3) if applicable, any lenders or granting
agencies that may require, as a condition of their monetary support, additional insured status for claims
caused in whole or in part by the Contractor’s negligent acts or omissions during the Contractor’s
completed operations.”

Add new clause 11.3.1.2.1

“This serves as written notice to contractor that the owner will require the contractor to carry Builder’s Risk
Insurance”.

Add new Clause 11.3.2.1

“The owner is self-insured.”

Article 13 MISCELLANEOUS PROVISIONS

13.1 Governing Law

Add new Subparagraphs 13.1.2, 13.1.3, 13.1.4 and 13.1.5:
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"13.1.2. The Contractor specifically agrees, as required by Labor Law, Sections 220 and 220-d, as
amended, that:

A No laborer, workman or mechanic in the employ of the Contractor, subcontractor or other person
doing or contracting to do the whole or any part of the work contemplated by the Contractor, shall be
permitted or required to work more than eight hours in any one calendar day or more than five days in any
one week, except in the emergencies set forth in the Labor Law.

2. The wages paid for a legal day's work shall not be less than the prevailing rate of wages as defined
by law.
3. The minimum hourly rate of wages to be paid shall not be less than that stated in the

Specifications, and any redetermination of the prevailing rate of wages after the Contract is approved shall
be deemed to be incorporated herein redetermination and shall form a part of this Contract. The Labor Law
provides that the Contract may be forfeited and no sum paid for nay work done thereunder on a second
conviction for willfully paying less than:

@ The stipulated wage scale as provided in Labor Law, Section 220, Sub division 3, as
amended; or,

(b) The stipulated minimum hourly wage scale as provided in Labor Law, Section 220-d, as
amended.

"13.1.3. The Contractor specifically agrees, as required by the provisions of the Labor Law, Section 220-
e, as amended, that:

A In hiring of employees for the performance of work under this Contract or any subcontract
hereunder, or for the manufacture, sale or distribution of materials, equipment or supplies hereunder, no
Contractor, subcontractor nor any person acting on behalf of such Contractor or Subcontractor, shall by
reason of race, creed, color, sex or national origin discriminate against any citizen of the State of New York
who is qualified and available to perform the work to which the employment relates.

2. No Contractor, Subcontractor, nor any person on his behalf shall, in any manner, discriminate
against or intimidate any employee hired for the performance of work under this Contract on account of
race, creed, color, sex or national origin.

3. There may be deducted from the amount payable to the Contractor by the Owner under this
Contract, a penalty of five dollars for each person for each calendar day during which such person was
discriminated against or intimidated in violation of the provisions of the Contract, and

A, This contract may be cancelled or terminated by the Owner, and all monies due or to become due
hereunder, may be forfeited for a second or any subsequent violation of the terms or conditions of this
section of the Contract, and

5. The aforesaid provisions of this section covering every Contract for or on behalf of the Owner, the
State or a municipality for the manufacture, sale or distribution of materials, equipment or supplies shall be

limited to operations performed within the territorial limits of the State of New York.

"13.1.4 During the performance of this Contract, the Contractor agrees as follows:

SUPPLEMENTAL CONDITIONS 00810 -5
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A The Contractor will not discriminate against any employee or applicant for employment because
of race, creed, color, sex, national origin, age, disability or marital status.

2. If directed to do so by the Owner or the State Commissioner of Human Rights, the Contractor will
send to each labor union or representative of workers with which the Contractor has or is bound by a
collective bargaining or other agreement or understanding, a notice, to be provided by the State
Commissioner of Human Rights, advising such labor union or representative of the Contractor's agreement
under clauses (a) through (g) (hereinafter called "non-discrimination clauses™). If the Contractor was
directed to do so by the Owner as part of the bid or negotiation of this Contract, the Contractor shall request
such labor union or representative to furnish written statement that such labor union or representative will
not discriminate because of race, creed, color, sex, national origin, age disability or marital status, and that
such labor union or representative will cooperate, within the limits of its legal and contractual authority, in
the implementation of the policy and provisions of these non-discrimination clauses and that it consents and
agrees that recruitment, employment under this contract shall be in accordance with the purposes and
provisions of these non-discrimination clauses. If such labor union or representatives fails or refuses to
comply with such a request that it furnish such a statement, the Contractor shall promptly notify the Owner
and the State Commissioner of Human Rights of such failure or refusal.

3. If directed to do so by the Owner or the Commissioner of Human Rights, the Contractor will post
and keep posted in conspicuous places, available to employees and applicants for employment, notices to
be provided by the State Commissioner of Human Rights setting forth the substance of the provisions of
clauses (a) and (b) and such provisions of the State's laws against discrimination as the State Commissioner
of Human Rights shall determine.

4. The Contractor will state, in all solicitation or advertisements for employees places by or on behalf
of the Contractor, that all qualified applicants will be afforded equal employment opportunities with out
discrimination because of race, creed, color, sex, national origin, age, disability or marital status.

5. The Contractor will comply with the provisions of Sections 290 - 299 of the Executive Law with
the civil Rights Law, will furnish all information and reports deemed necessary by the State Commissioner
of Human Rights under these non-discrimination clauses and such sections of the Executive Law, and will
permit access to the Contractor's books, records and accounts by the Owner, the State Commissioner of
Human Rights, the attorney General and the Industrial Commissioner for the purposes of investigation to
ascertain compliance with these non-discrimination clauses and such sections of the Executive Law and
Civil Rights Law.

.6 This contract may be forthwith cancelled, terminated or suspended, in whole or in part, by the
Owner upon the basis of a finding made by the State Commissioner of Human Rights that the Contractor
has not complied with these non-discrimination clauses, and the Contractor may be declared ineligible for
future contracts made by or on behalf of the Owner, the State, or a public authority or agency of the State,
until the Contractor satisfies the State Commissioner of Human Rights that the Contractor has established
and is carrying out a program in conformity with the provisions of these non-discrimination clauses. Such
findings shall be made by the State Commissioner of Human Rights after conciliation efforts by the
Commissioner have failed to achieve compliance with these non-discrimination clauses and after a verified
complaint has been filed with the Commissioner, notice thereof has been given to the Contractor and an
opportunity has been afforded the Contractor to be heard publicly in accordance with the Executive Law.
Such sanctions may be imposed and remedies invoked independently of or in addition to sanctions and
remedies otherwise provided by law.
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7. The Contractor will include the provisions of clauses .1 through .6 in every subcontract or
purchase order in such a manner that such provisions will be binding upon each subcontractor or vendor as
to operations to be performed within the State of New York. The Contractor will take such action in
enforcing such provisions of such subcontractor or purchase order as the State Commissioner of Human
Rights or the Owner may direct, including sanctions or remedies for non-compliance. If the Contractor
becomes involved in or is threatened with litigation with a subcontractor or vendor as a result of such
direction by the State Commissioner of Human Rights or the Owner, the Contractor shall promptly so
notify the Owner and the Attorney General, requesting the Attorney General to intervene and protect the
interests of the State of New York."

Add the following Paragraph 13.8 to Article 13:
"13.8 Equal Opportunity
13.8.1. The Contractor shall maintain policies of employment as follows:

13.8.1.1. The Contractor and the Contractor's Subcontractors shall not discriminate against any employee
or applicant for employment because of race, religion, color, sex, or national origin. The Contractor shall
take affirmative action to insure that applicant are employed, and that employees are treated during
employment without regard to their race, religion color, sex, or national origin. Such action shall include,
but not be limited to, the following: employment, upgrading, demotion or transfer; recruitment or
recruitment advertising; layoff or termination; rates of pay or other forms of compensation; and selection
for training, including apprenticeship. The Contractor agrees to post in conspicuous places, available to
employees and applicants for employment, notices setting forth the policies of non-discrimination.

13.8.1.2. The Contractor and the Contractor's Subcontractors shall, in all solicitations or advertisements for
employees placed by them or on their behalf, state that all qualified applicants will receive consideration
for employment without regard to race, religion, color, sex, or national origin."

Add the following paragraph 13.9 to Article 13:

"13.9 Material Safety Data Sheets
13.9.1. The Contractor is required to obtain and provide copies of Material Safety Data Sheets (MSDS) for
all materials to be used or in use in the project. It is required to maintain one copy of each sheet at the job
site before and during the use and presence of each construction material which is part of the project, and to
provide one copy of each sheet to the Owner."

ARTICLE 15 CLAIMS AND DISPUTES

Delete the following paragraphs:

152.2-154.44.
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END OF SECTION 00810
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EXHIBIT 1

St. Lawrence County
STANDARD CONTRACT PROVISIONS
TO BE INCLUDED IN ALL ST. LAWRENCE COUNTY CONTRACTS
This Exhibit is part of the contract between St. Lawrence County and

, hereinafter called Contractor.

1. ASSIGNMENT CLAUSE:

Neither party shall assign, transfer, or encumber this agreement or any of their right, title or interest
therein, or the power to execute this agreement without the prior written consent of the other party.

2. AUDITING CLAUSE:

The Agency shall be subject to compliance audits at random intervals. Audits shall include both
financial and programmatic checks as they apply to the signed agreement. The auditor shall make
determination on procedures and proper expenditures of funds. Any cost which is disallowed under
the contract shall be reimbursed to St. Lawrence County by the Agency.

3. CONFLICT OF INTEREST CLAUSE:

The Agency represents that no officer or employee of St. Lawrence County who exercises any
functions or responsibilities in connection with St. Lawrence County funded contracts, projects or
programs has any direct or indirect personal financial interest in this contract.

4. EXECUTORY CLAUSE:

It is understood by and between the parties hereto that this Agreement shall be deemed executory to
the extent of the monies available to the County and no liability on account thereof shall be incurred
by the County beyond monies made available by appropriation and budgetary determination for the
purpose thereof.

5. INDEPENDENT CONTRACTOR CLAUSE :

The relationship of the Agency to the County arising out of this Agreement shall be that of
an independent contractor. The Agency covenants and agrees that Agency will conduct
itself as an independent contractor. Agency will ensure that the Agency ( if a natural person
) and/or each of the Agency’s employees will not hold, himself or herself out as, or claim to
be, an officer or employee of the County by reason of this agreement, and that no employee



of Agency will make any claim, demand or application for any right or privilege applicable
to an officer or employee of the County, including, but not limited to worker's compensation
coverage, unemployment insurance benefits, social security coverage, or retirement system
membership or credit.

HOLD HARMLESS:

The Agency shall hold and save St. Lawrence County, its officers, agents and employees
harmless from liability of any nature or kind, including costs, expenses, and attorney fees
for, on account of any suits or damages sustained by any persons or property resulting in
whole or in part from the negligent act or omission of the Agency or any employee, agent or
representative of the Agency.

MODIFICATION AND TERMINATION CLAUSE:

The Agency agrees to submit a written request to the County to modify any budget line.
The County agrees to respond to any reasonable request within five (5) working days.

St. Lawrence County reserves the right to make a unilateral modification to this agreement
at any time upon presentation of the copy of the modification to the Agency.

The Agency agrees to attempt to resolve disputes arising from this agreement by
administrative processes and negotiation in lieu of litigation.

1. Any disputes concerning a question of fact arising under this contract which is not
settled by informal meetings shall be decided by St. Lawrence County's authorized
representative who shall deliver the written decision to the Agency by personal
delivery, mail or overnight courier.

2. In connection with any appeal proceeding under this clause, the Agency shall be
afforded an opportunity to be heard and to offer evidence in support of its appeal.
Pending final decision, a dispute hereunder, the performance of the Agency shall
proceed in accordance with the St. Lawrence County decision.

3. The provisions of paragraph d) do not preclude consideration of questions of law in
connection with the decision made pursuant to paragraph 7. d)1 above; provided,
that nothing in this contract shall be construed as making final the decision of any
administrative official, representative or board on a question of law.

The performance of work under this agreement may be terminated by St. Lawrence County
in whole or in part for either of the two (2) following circumstances:



8.

1. Termination for Convenience: St. Lawrence County may terminate this agreement if in
its sole judgment it is in the best interest of the County to do so. St. Lawrence County will
give a thirty (30) day advance notice in writing to the Agency of the effective date of such
termination. The Agency shall be entitled to receive just and equitable compensation for
any services satisfactorily performed hereunder through the date of termination.

2. Termination for Cause: St. Lawrence County may terminate this agreement when it has
determined that the Agency has failed to provide any of the services specified or failed to
comply with any of the provisions contained in this agreement. If the Agency failed to
perform in whole or in part under this agreement or fails to make sufficient progress so as to
endanger performance, St. Lawrence County will notify the Agency of such unsatisfactory
performance in writing. The Agency shall within ten (10) working days from receipt of the
notice from the County respond with a plan agreeable to St. Lawrence County for
corrections of the deficiencies. If the Agency does not respond within the time allowed, or
responds with inadequate plans, the County will serve a termination notice on the Agency
which will be effective immediately upon its receipt by Agency. In the event of such
termination, St. Lawrence County shall be liable for payment only for services rendered
prior to the effective date of the termination, provided that such services performed are in
accordance with the provisions of this agreement.

RECORDS RETENTION CLAUSE:

The Agency shall retain and make available any and all records to St. Lawrence County
representatives for inspection, audit, transcription or reproduction at all reasonable times during the
term of the contract and for the periods set forth as follows:

a)

b)

9.

For a period of three years after the submission of the final expenditure report by the
Agency, or if the contract is terminated during the course of the operating period, for a
period of three years from the date of the final settlement agreement.

If, prior to the expiration of the three-year retention period, any litigation or audit is begun
or a claim is instituted involving the contract covered by the records beyond the three-year
period, until one year after litigation, audit findings, or claim involving the records has been
resolved.

LIEN FOR REPAYMENT OF FUNDS:

St. Lawrence County shall have a lien upon any balance in the bank account in which funds from
the agreement are deposited. Such lien shall be paramount to all other liens. Such lien shall secure
the repayment of any payments made hereunder should such repayment be necessary.

INSURANCE:




a) The Agency shall maintain for the term of this contract, insurance protecting against
liability for injury to persons or property in the following amounts: Comprehensive General
liability, including bodily injury and property damages coverage of $1,000,000 per occurrence,
$3,000,000 aggregate; the County shall be named as an “additional insured” on all such policies
and shall be provided with 30 days advance notice of cancellation of any such policy. Agency
shall file with the County within 10 days of execution hereof, a certificate of insurance indicating
the name and address of the carrier, the types of coverage, the amounts of coverage, showing that
the County is named as additional insured and containing notice of cancellation provisions.

b) The Agency agrees that all of its employees shall be fully covered by worker's
compensation, and New York State disability insurance coverage. Agency will, upon execution of
this contract, provide Proof of Workers Compensation and Disability Insurance coverage which
conforms to the requirements of New York State Workers Compensation Board as set forth in
Schedule B .; use of the ACORD form for proof of Workers Compensation and Disability
Insurance is not permitted. Any questions relating to either workers’ compensation or disability
benefits coverage and proof thereof should be directed to the State of New York Workers’
Compensation Board, Bureau of Compliance at 518-486-6307.

C) The Agency shall maintain for the term of this contract, business automobile liability
insurance with a limit of not less than $1,000,000.00 each accident, including owned, non-owned,
leased and hired vehicles. .The County shall be named as an “additional insured” on all such
policies and shall be provided with 30 days advance notice of cancellation of any such policy.
Agency shall file with the County within 10 days of execution hereof, a certificate of insurance
indicating the name and address of the carrier, the types of coverage, the amounts of coverage,
showing that the County is named as additional insured and containing notice of cancellation
provisions.

11. If there is a conflict between the provisions of this Schedule and the remaining portions of
the contract of which this is a part, the terms of this Schedule will control.

Rev June 18, 2010



ST. LAWRENCE COUNTY

GENERAL SPECIFICATIONS AND REQUIREMENTS

The following specifications generally apply to all bids sought by St. Lawrence County. Should questions arise
concerning their purpose or interest, they should be directed to the office of the Purchasing Agent.

(1) The County is exempt from all sales and federal taxes and will furnish necessary proof of exemption
certificates.

2 Prices shall be F.O.B., Canton, New York, or job site.

3) Bidders will be fully responsible for the delivery of their bids in a timely matter. Reliance upon the US Postal
Service or other carriers is at the bidder's risk. Late bids will not be considered.

4 All materials and supplies must comply with the specifications, except as waived by the County. If waived,
the exception will be noted in the specifications for the particular item. All items must be guaranteed against defective
workmanship, be of high quality, and be of commercial grade known as "first".

(5) Items offered that differ from the specifications must be so indicated and explained. The bid will receive
consideration if such deviations do not depart from the intent of the specifications.

(6) In the event the bid is received from an agent, a certificate executed by the manufacturer may be required
stating that the bidder is an authorized agent of the manufacturer, and that compliance will be made with all the
qualifications and requirements of the proposal and specifications.

(7 Samples of any item must be furnished, if requested. Vendors must comply with delivery data and
instructions.

(8) The contractors shall not sublet or transfer the work necessary to carry out the terms of this contract, or any
part of it, without the written consent of County Purchasing Agent.

9) Notice to the successful bidder by the issuance of a Purchase Order will constitute and create a contract to
furnish the equipment and materials or services as set forth in the bid, unless otherwise specified. Notice of awards will
be sent to successful bidders. Copies of bid results may be obtained upon request. Requests should be made to the
Purchasing Department, 48 Court Street, Canton, New York 13617-1169.

(10) A fully executed non-collusive bidding certificate must accompany all bids.

(11) Any discounts must be specified on bid sheet. (e.g. early payment).

(12) The County reserves the right to evaluate and/or reject any or all bids, in whole or in part and to waive
technicalities, irregularities, and omissions if in the County's considered judgment, the best interests of the County will
be served.

(13) In the event any article sold to the County shall be defective or improperly labeled in any respect whatsoever,
seller/contractor will indemnify and save harmless St Lawrence County from all loss or expense by reason of all

accidents, injuries, or damages to persons or property resulting from the use or sale of such article, or which are
contributed to by said defective conditions.

St. Lawrence County Is An Equal Opportunity/Affirmative Action Employer



(14) Requests for clarification of specifications and protests of specifications must be received in writing by the
County not less than 10 (ten) days before the date of scheduled bid opening, unless otherwise stated in bid
specifications.

(15) The items offered must be equivalent as to functions, basic design, type and quality of materials and method
of construction. Any substitutions require County approval.

(16) Bidders for contracts with St Lawrence County shall comply with State of New York, Department of Labor,
Public Works Law and Federal Walsh-Healy Act, including their prevailing wage rates. The vendor shall provide
statutory benefits for disability benefits, workers compensation, unemployment insurance, and social security.

a7 No official or employee of St Lawrence County shall act as an agent for an individual or vendor when
submitting a bid to sell or buy goods and/or service to or from the County.

(18) Vendor agrees to indemnify and save St Lawrence County harmless from any liabilities, claims or demands
(including the costs, expenses and Attorney's fees on account thereof) that may be made: (1) by anyone for injuries
including death to person or damage to property including theft resulting from acts of omissions, whether negligent or
otherwise, or of those persons furnished by vendor or (2) by persons furnished by vendor or any subcontractors under
Worker Compensation or similar acts. St Lawrence County agrees to notify vendor promptly of any written claims or
demands against St Lawrence County for which vendor is responsible hereunder.

(19) St Lawrence County reserves the right to purchase items covered in this bid under State Contract if in the best
interest of the County.

(20) St Lawrence County reserves the right to make the final determination if a Vendor's Bid meets or exceeds its
requirements and/or specifications.

(21) All bids are for a twelve-month period from the date of award, unless otherwise stated. Exceptions will be
made where there is any industry wide increase or decrease. In that case, bid prices must remain firm for at least 60
(sixty) days. Thereafter, if an industry wide price change occurs, prices may be escalated or de-escalated by the same
amount of the increase or decrease. Any escalation of prices will be subject to approval upon submission of proper
proof by the supplier. The County has the right to either accept the proof or terminate the contract and readvertise the
bid.

(22) There are to be NO ashestos materials used in any work being done for St Lawrence County. If it is found
that a product with asbestos materials have been used, the vendor using it will be held responsible for all cost of clean-
up, removal and any other cost that may occur because of it.

(23) Material Safety Data Sheets: The successful bidder shall be responsible for providing the MSDS's to the
County prior to introducing hazardous materials onto the site, assuring compliance before work is started and
disseminating any information to the County employees concerning significant chemical hazards that the successful
bidder is bringing to the County's workplace. The MSDS's will be maintained by the County as long as those materials
are present. It is the responsibility of the successful bidder to train its own employees.

(24) By submission of this bid and signing the bid form, the bidder certifies that its organization, its principals and
any sub-recipients are not currently suspended or debarred from doing business with the Federal Government.

(25) Iranian Energy Sector Divestment: By submission of this bid, each bidder and each person signing on
behalf of any bidder certifies, and in the case of a joint bid each party thereto certifies as to its own organization,

under penalty of perjury, that to the best of its knowledge and belief that each bidder is not on the list created
pursuant to paragraph (b) of subdivision 3 of section 165-a of the state finance law.

REVISED 10/2/2012
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Document A310° 1970

Bid Bond

KNOW ALL MEN BY THESE PRESENTS, that we
(Here insert full name and address or legal title of Contractor.)

as Principal, hereinafter called the Principal, and
(Here insert full name and address or legal title of Surety

a corporation duly organized under the laws of the State of
as Surety, hereinafter called theé Surety, are held and firmly bound unto
(Here insert full name and address or legal title of Owner.)

as Obligee. hereinafter called the Obligee. in-the sum of

Dollars ($
for the payment of which sum well and truly to be made, the said Principal and the said Surety; bind ourselves, our
heirs, executors, administrators, successors and assigns, jointly and severally, firmly by thése presents.
WHEREAS, the Principal has submitted a bid for
(Here insert full name, address and description of project.)

NOW, THEREFORE, if the Obligee shall accept the bid of the Principal and the Principal shall enter into a Contract
with the Obligee in accordance with the terms of such bid, and give such bond or bonds as may be specified in the
bidding or Contract Documents with good and sufficient surety for the faithful performance of such Contract and for the
prompt payment of labor and material furnished in the prosecution thereof, or in the event of the failure of the Principal
to enter such Contract and give such bond or bonds, if the Principal shall pay to the Obligee the difference not to exceed
the penalty hereof between the amount specified in said bid and such larger amount for which the Obligee may in good
faith contract with another party to perform the Work covered by said bid, then this obligation shall be null and void,
otherwise to remain in full force and effect.

Signed and sealed this day of 20
{Principal) " (Seal)
(Witness) 7
(Title)
(Surety)
(Wimess)
‘(Title) (Seal)

CAUTION: You should sign an original AlA Contract Document, on which this text appears in RED. An original assures that
changes will not be obscured.

AIA Document A310™ — 1970. Copyright © 1963 and 1970 by The American Institute of Architects. All rights reserved. WARNING: This AIA®
Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or
any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law.
Purchasers are permﬂted to reproduce ten (10) copies of this document when compteted To report copyright violations of AIA Contract Documents, e-mail
The American Institute of Architects’ legal counsel, copyright@aia.org.
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Performance Bond

CONTRACTOR SURETY
(Name, legal status and address): (Name, legal status and principal place of business).

Any singular reference to
Contract, Surety, Owner or other
party shall be considered plural
where applicable.

OWNER (Name, legal status and address).

CONSTRUCTION CONTRACT
Date:

Amount:

Description: (Name and location)

BOND

Date: (Not earlier than Construction Contract Date)

Amount:

Modifications to this Bond: INone O See Section 13

CONTRACTOR AS PRINCIPAL SURETY

Company: (Corporate Seal)  Company: (Corporate Seal)
Signature: Signature:

Name and Title: Name and Title:

(Any additional signatures-appear on the last page)

(FOR INFORMATION ONLY - Name, address and telephone)
AGENT or BROKER: OWNER'S REPRESENTATIVE drchitect, Engineer or other party):.

AlA Document A312™ — 1984. The American Institute of Architects.



§ 1 The Contractor and the Surety, jointly and severally, bind themselves, their heirs, executors, administrators, successors and
assigns to the Owner for the performance of the Construction Contract, which is incorporated herein by reference.

§ 2 If the Contractor performs the Construction Contract, the Surety and the Contractor shall have no obligation under
this Bond, except to participate in conferences as provided in Section 3.1.

§ 3 If there is no Owner Default, the Surety's obligation under this Bond shall arise after:

§ 3.1 The Owner has notified the Contractor and the Surety at its address described in Section 10 below that the Owner is
considering declaring a Contractor Default and has requested and attempted to arrange a conference with the Contractor and
the Surety to be held not later than fifteen days after receipt of such notice to discuss methods of performing the Construction
Contract. If the Owner, the Contractor and the Surety agree, the Contractor shall be allowed a reasonable time to perform the
Construction Contract, but such an agreement shall not waive the Ownert's right, if any, subsequently to declare a Contractor
Default: and

§ 3.2 The Owner has declared a Contractor Default and formally terminated the Contractor's right to complete the contract.
Such Contractor Default shall not be declared earlier than twenty days after the Contractor and the Surety have received notice
as provided in Section 3.1; and

§ 3.3 The Owner has agreed to pay the Balance of the Contract Price to the Surety in accordance with the terms of the
Construction Contract or to a contractor selected to perform the Construction Contract in accordance with the terms of the
contract with the Owner.

§ 4 When the Owner has satisfied the conditions of Section 3, the Surety shall promptly and at the Surety's expense take one of
the following actions:
§ 4.1 Arrange for the Contractor, with consent of the Qwner, to perform and complete the Construction Contract; or

§ 4.2 Undertake to perform and complete the Construction Contract itself, through its agents or through independent
contractors; or

§ 4.3 Obtain bids or negotiated proposals from qualified contractors acceptable to the Owner:for a contract for performance and
completion of the Construction Contract, arrange for a contract to be prepared for execution by the Owner and the contractor
selected with the Owner's concurrence, to be secured with performance and payment bonds executed by a qualified surety
equivalent to the bonds issued on the Construction Contract, and pay to the Owner the amount of damages as described in
Section 6 in excess of the Balance of the Contract Price incurred by the Owner resulting from the Contractor's default; or

§ 4.4 Waive its right to perform and complete, arrange for completion, or obtain a new contractor and with reasonable
promptness under the circumstances:
A After investigation, determine the amount for which it may be liable to the Owner and, as soon as practicable
after the amount is determined, tender payment therefor to the Owner; or
.2 Deny liability in whole or in part and notify the Owner citing reasons therefor.

§ 5 If the Surety does not proceed as provided in Section 4 with reasonable promptness, the Surety shall be deemed to be in
default on this Bond fifteen days after receipt of an additional written notice from the Owner to the Surety demanding that the
Surety perform its obligations under this Bond, and the Owner shall be entitled to enforce any remedy available to the Owner.
If the Surety proceeds as provided in Section 4.4, and the Owner refuses the payment tendered or the Surety has denied
liability, in whole or in part, without further notice the Owner shall be entitled to enforce any remedy available to the Owner.

§ 6 After the Owner has terminated the Contractor's right to complete the Construction Contract, and if the Surety elects to act
under Section 4.1, 4.2, or 4.3 above, then the responsibilities of the Surety to the Owner shall not be greater than those of the
Contractor under the Construction Contract, and the responsibilities of the Owner to the Surety shall not be greater than those
of the Owner under the Construction Contract. To the limit of the amount of this Bond, but subject to commitment by the
Owner of the Balance of the Contract Price to mitigation of costs and damages on the Construction Contract, the Surety is
obligated without duplication. for:

§ 6.1 The responsibilities of the Contractor for correction of defective work and completion of the Construction Contract;

§ 6.2 Additional legal, design professional and delay costs resulting from the Contractor's Default, and resulting from the
actions or failure to act of the Surety under Section 4: and

AlA Document A312™ — 1984. The American Institute of Architects.



§ 6.3 Liquidated damages, or if no liquidated damages -are specified in the Construction Contract, actual damages caused by
delayed performance or non-performance of the Contractor.

§ 7 The Surety shall not be liable to the Owner or others for obligations of the Contractor that are unrelated to the Construction
Contract, and the Balance of the Contract Price shall not be reduced or set off on account of any such unrelated obligations.
No right of action shall accrue on this Bond to any person or entity other than the Owner or its heirs, executors, administrators
OT SUCCESSOTS.

§ 8 The Surety hereby waives notice of any change, including changes of time, to the Construction Contract or to related
subcontracts, purchase orders and other obligations.

§ 9 Any proceeding, legal or equitable, under this Bond may be instituted in-any court of competent jurisdiction in the location
in which the work or part of the work is located and shall be instituted within two years after Contractor Default or within two
years after the Contractor ceased working or within two years after the Surety refuses or fails to perform its obligations under
this Bond, whichever occurs first. If the provisions of this Paragraph are void or prohibited by law, the minimum period of
limitation available to sureties as a defense in the jurisdiction of the suit shall be applicable.

§ 10 Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the address shown on the signature page.

§ 11 When this Bond has been furnished to comply with a statutory or other legal requirement in the location where the
construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement shall be
deemed deleted here from and provisions conforming to such statutory or other legal requirement shall be deemed
incorporated herein. The intent i§:that this Bond shall be construed as a statutory bond and not as a common law bond.

§ 12 DEFINITIONS

§ 12.1 Balance of the Contract Price: The total amount payable by the Owner to the Contractor under the Construction Contract
after all proper adjustments have been made, including allowance to the Contractor of any amounts received or to be received
by the Owner in settlement of insurance or othier claims for damages to which the Contractor is entitled, reduced by all valid
and proper payments made to or on behalf of the Contractor under the Construction Contract,

§ 12.2 Construction Contract: The agreement between the Owner and the Contractor.identified on the signature page, including
all Contract Documents and changes thereto.

§ 12.3 Contractor Default: Failure of the Contractor, which has neither been remedied nor waived, to perform or otherwise to
comply with the terms of the Construction Contract.

§ 12.4 Owner Default: Failure of the Owner, which has neither been remedied nor waived, to-pay the Contractor as required by
the Construction Contract or to perform and complete or comply with the other terms thereof.

AJA Document A312™ — 1984. The American Institute of Architects.



§ 13 MODIFICATIONS TO THIS EOND ARE AS FOLLOWS:

(Space is provided below for additional signatures of added parties, other than those appearing on the cover page.)

CONTRACTOR AS PRINCIPAL SURETY

Company: {Carparate Seal) Company: (Corporate Seal)
Signature: ] Signature: SR =
Name and Title: Name and Title:

Address; Address:

AlA Document A312™ — 1884, Tha American Instiute of Architects



CONTRACTOR SURETY

(Name, legal status and address): (Name, legal status and principal place of business):

OWNER (Name, legal status and address).

CONSTRUCTION CONTRACT
Date:

Amount:

Description: (Name and location)

Any singular reference to
Contract, Surety, Owner or other
party shall be considered plural
where applicable.

BOND

Date: (Not earlier than Construction Contract Date)

Amount:

Madifications to this Bond: [CONone M1 See Section 16

CONTRACTOR AS PRINCIPAL SURETY

Company: (Corporate Seal)  Company: (Corporate Seal)
Signature: Signature:

Name and Title: Niame and Title:

(Any additional signatures appear on page 4)

(FOR INFORMATION ONLY - Name, address and telephone)

AGENT or BROKER: OWNER'S REPRESENTATIVE (Architect, Engineer or other party):

AlA Document A312™ — 1984. The American Institute of Architects.



§ 1 The Contractor and the Surety, jointly and severally bind themselves, their heirs, executors, administrators,
successors and assigns to the Owner to pay for labor, materials and equipment furnished for use in the performance of
the Construction Contract, which is incorporated herein by reference.

§ 2 With respect to the Owner, this obligation shall be null and void if the Contractor:
§ 2.1 Promptly makes payment, directly or indirectly, for all sums due Claimants, and

§ 2.2 Defends, indemnifies and holds harmless the Owner from claims, demands, liens or suits by any person or entity
whose claim, demand, lien or suit is for the payment for labor, materials or equipment furnished for use in the
performance of the Construction Contract, provided the Owner has promptly notified the Contractor and the Surety (at
the address described in Section 12) of any claims, demands, liens or suits and tendered defense of such claims,
demands, liens or suits to the Contractor and the Surety, and provided there is no Owner Default.

§ 3 With respect to Claimants, this obligation shall be null and void if the Contractor promptly makes payment,
directly or indirectly, for all sums due.

§ 4 The Surety shall have no obligation to Claimants under this Bond until:

§ 4.1 Claimants who are employed by or have a direct contract with the Contractor have given notice to the Surety (at
the address described in Section 12) and sent a copy, or notice thereof, to the Owner, stating that a claim is being
made under this Bond and, with substantial accuracy, the amount of the claim.

§ 4.2 Claimants who do not have a direct contract with the Contractor:

A Have furnished written notice to the Contractor and sent a copy, or notice thereof, to the Owner, within
90 days after having last performed labor or last furnished materials or equipment included in the claim
stating, with substantial accuracy, the amount of the claim and the name of the party to whom the
materials were furnished or supplied:or for whom the labor was done or performed; and

.2 Have either received a rejection in whole or in part from the Contractor, or not received within:30 days
of furnishing the above notice any communication from the Contractor by which the Contractor has
indicated the claim will be paid directly or indirectly; and

.3 Not having been paid within the above 30 days, have sent a written notice to the Surety (at the address
described in Section 12) and sent a copy, or notice thereof, to the Owner, stating that a claim is being
made under this Bond and enclosing a copy of the previous written notice furnished to the Contractor.

§ 5 If a notice required by Section 4 is given by the Owner to the Contractor or to the Surety, that is sufficient
compliance.

§ 6 When the Claimant has satisfied the conditions of Section 4, the Surety shall promptly and at the Surety's expense
take the following actions:

§ 6.1 Send an answer to the Claimant, with a copy to the Owner, within 45 days after receipt of the claim, stating the
amounts that are undisputed and the basis for challenging any amounts that are disputed.

§ 6.2 Pay or arrange for payment of any undisputed amounts.

§ 7 The Surety's total obligation shall not exceed the amount of this Bond, and the amount of this Bond shall be
credited for any payments made in good faith by the Surety.

§ 8 Amounts owed by the Owner to the Contractor under the Construction Contract shall be used for the performance
of the Construction Contract and to satisfy claims;if any; under any Construction Performance Bond. By the
Contractor furnishing and the Owner accepting this Bond, they agree that all funds earned by the Contractor in the
performance of the Construction Contract are dedicated to satisfy obligations of the Contractor and the Surety under
this Bond, subject to the Owner's priority to use the funds for the completion of the work.

§ 9 The Surety shall not be liable to the Owner, Claimants or others for obligations of the Contractor that are unrelated
to the Construction Contract. The Owner shall not be liable for payment of any costs or expenses of any Claimant
under this Bond, and shall have under this Bond no obligations to make payments to, give notices on behalf of, or
otherwise have obligations to Claimants under this Bond.

§ 10 The Surety hereby waives notice of any change, including changes of time, to the Construction Contract or to
related subcontracts, purchase orders and other obligations.

AlA Document A312™ — 1984, The American Institute of Architects.



§ 11 No suit or action shall be commenced by a Claimant under this Bond other than in a court of competent
jurisdiction in the location in which the work or part of the work is located or after the expiration of one year from the
date (1) on which the Claimant gave the notice required by Section 4.1 or Section 4.2.3, or (2) on which the last labor
or service was performed by anyone or the last materials or equipment were furnished by anyone under the
Construction Contract, whichever of (1) or (2) first occurs. If the provisions of this Paragraph are void or prohibited
by law, the minimum period of limitation available to sureties as a defense in the jurisdiction of the:suit shall be
applicable.

§ 12 Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the address shown on the
signature page. Actual receipt of notice by Surety, the Owner or the Contractor;: howevér accomplished, shall be
sufficient compliance as of the date received at the address shown on the signature page.

§ 13 When this Bond has been furnished to comply with a statutory or other legal requirement in the location where
the construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions conforming to such statutory or other legal requirement shall be
deemed incorporated herein. The intent is that this Bond shall be construed as a statutory bond and not as a common
law bond.

§ 14 Upon request by any person or entity appearing to be a potential beneficiary of this Bond, the Contractor shall
promptly furnish a copy of this Bond or shall permit a copy to be made.

§ 15 DEFINITIONS

§ 15.1 Claimant: An individual or entity having a direct contract with.the Contractor or with a subcontractor of the
Contractor to furnish labor, materials or equipment for use in the performance of the Contract. The intent of this Bond
shall be to include without limitation in the terms "labor, materials or equipment" that part of water, gas, power, light,
heat, oil, gasoline, telephone service or rental equipment used in the Construction Contract, architectural and
engineering services required for performance of the work of the Contractor and the Contractor's subconttactors, and
all other items for which a mechanic's lien may be asserted in the jurisdiction where the labor, materials or equipment
were furnished.

§ 15.2 Construction Contract: The agreement between the Owner and the Contractor identified on the signature page,
including all Contract Documents and changes thereto.

§ 15.3 Owner Default: Failure of the Owner, which has neither been remedied nor waived, to pay the Contractor as
required by the Construction Contract or to perform and complete or comply with the other terms thereof.



§ 16 MODIFICATIONS TO THIS BOND ARE AS FOLLOWS:

{Space is provided below for additional signatures af added parties, other than those appearing on the cover page, }

CONTRACTOR AS PRINCIPAL SURETY

Company: {Corparate Seal) Company: {Corporate Seal)
Signature: = Signature: B
Mame and Title: MName and Title:

Address: Address:

AlA Document A312™ — 1984, The American Instflule af Architects
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CERTIFICATE OF LIABILITY INSURANCE

DATE (MM/DD/YYYY)

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the
certificate holder in lieu of such endorsement(s).

PRODUCER gmgcr
PHONE I FAX
(AJC, No, Ext): (AJC, No):
E-MAIL
ADDRESS:
INSURER(S) AFFORDING COVERAGE NAIC #
INSURER A : InsuranceCompanyName
INSURED INSURERB :
Nameof Contracto INSURER C ;
Street INSURERD :
City, State Zip INSURERE :
INSURERF :

COVERAGES

CERTIFICATE NUMBER:

REVISION NUMBER:

INSR

THIS 1S TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER BOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN i{S SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

ADDL[SUBR]

LTR TYPE OF INSURANCE INeD | Wvp POLICY NUMBER (MDONY YY) | (DO YY) LTS
X | COMMERCIAL GENERAL LIABILITY EACH OCCURRENGE s 100000t
. DAMAGE TO RENTED
| cLams-waoe OCCUR Policy Numbe PREMISES (Ea ocourence) | 8 2000(
. MED EXP (Any one person) $ 500(
B SA M F, L E pERsONAL& ADVINJURY | s 100000I
| GEN'L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE s 2000001
|| Pouicy FRO: D Loc pRoDUCTS - compior AGG | 3 200000(
OTHER: $
COMBINED SINGLE LIMIT
| AUTOMOBILE LIABILITY Policy Numbe o ety $ 100000t
X ANY AUTO Yy BODILY INJURY (Per person) | $§
GOS0 - Aoe P BODILY INJURY (Per accident) | §
X X NON-OWNED PROPERTY DAMAGE $
/N HIRED AUTOS AUTOS (Per accident)
$
X UMBRELLA LIAB x OCCUR . EACH OCCURRENCE $ 100000‘
- — Policy Number
EXCESS LIAB CLAIMS-MADE AGGREGATE s 100000
X bep J | rerentions 1000( $
WORKERS COMPENSATION PER OTH-
AND EMPLOYERS' LIABILITY YIN Policy Numbe XI STATUTE N ER
ANY PROPRIETOR/PARTNER/EXECUTIVE E.L. EACH ACCIDENT $10000(
OFFICER/MEMBER EXCLUDED? D N/A
(Mandatory in NH) E.L. Disease - EaemPLoveg § 10000(
If yes, describe under
DESCRIPTION OF OPERATIONS below E.L. Disease - poLicy LiviT | 5 50000(
. - \
New York StateDisability Statuton
Builder'sRisk/InstallationFloate Policy Numbe 100%of CompletedNork

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)
Aggregateon a perProjectbasis.OwnerandArchitectlistedasAdditional Insured,PrimaryNon-ContributoryandWaivel
of Subrogatioron GeneralLiability, Auto, Umbrellaand/orWorkersCompensation.
Builder'sRisk/InstallationFloatershallincludethe valueof anyadditionalchangeorders.

CERTIFICATE HOLDER

CANCELLATION

Ownerof Projec
Street
City, State Zip

!

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE

ACORD 25 (2014/01)

© 1988-2014 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD
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STATE OF NEW YORK
WORKERS’ COMPENSATION BOARD

CERTIFICATE OF NYS WORKERS’ COMPENSATION INSURANCE COVERAGE

la. Legal Name and address of Insured (Use street address only) 1b. Business Telephone Number of Insured

JOHN DOE CONTRACTING INC
123 PARK STREET

Work® E‘éél}?w of Insur ‘g (3 )B r;gqulrzeg % coverage is specifically
limited to certain locations in New York State, ie. a Wrap-Up
Policy) 1d. Federal Employer Identification Number of Insured or
Social Security Number

lc. NYS Unemployment Insurance Employer Registration
Number of Insured

2. Name and Address of the Entity Requesting Proof of 3a. Name of Insurance Carrier
Coverage (Entity Being Listed as the Certificate Holder)

box “1a”;

3b. Policy Number of entity listed j
OWNER OF PROJECT

3c. Policy effective pesjod:

one vear nftor

new Certificate of Wnrkers’ Compencatind Covekage or other authorized proof that the business is complying with the
mandatory coverage requirements of the N york State Workers’ Compensation Law.

named on a permit, license or contract issue] by {ertiﬁcate holder, the business must provide that certificate holder with a

Under penalty of perjury, I certify th
above and that the named insure

AM 2An authorized representative or licensed agent of the insurance carrier referenced
s the coverage as depicted on this form.

Approved by:
(Print name of authorized representative or licensed agent of insurance carrier)
Approved by:
(Signature) (Date)
Title:

Telephone Number of authorized representative or licensed agent of insurance carrier:

Please Note: Only insurance carriers and their licensed agents are authorized to issue Form C-105.2. Insurance brokers are NOT
authorized to issue it.
C-105.2 (9 07) www weh ctate nu ne



Workers’ Compensation Law

Section 57. Restriction on issue of permits and the entering into contracts unless compensation is
secured.

1. The head of a state or municipal department, board, commission or office authorized or required by law
to issue any permit for or in connection with any work involving the employment of employees in a
hazardous employment defined by this chapter, and notwithstanding any general or special statute requiring
or authorizing the issue of such permits, shall not issue such permit unless proof duly subscribed by an
insurance carrier is produced in a form satisfactory to the chair, that compensation for gj# employees has
been secured as provided by this chapter. Nothing herein, however, shall be construfd as creating any
liability on the part of such state or municipal department, board, commission office to pay any
compensation to any such employee if so employed.

2. The head of a state or municipal department, board, commission or office auth
to enter into any contract for or in connection with any work involving the emplo
hazardous employment defined by this chapter, notwithstanding 2Wv eeneral or sneci quiring or
authorizing any such contract, sh@ll not enter into an contriict unless proof du
insurance carrier is produced in 2 form satisfactory 46 the clipir, tht compensation fo,

been secured as provided by this chapter.
*A

C-105.2 (9-07) Reverse

employees has




STATE OF NEW YORK
WORKERS’ COMPENSATION BOARD

CERTIFICATE OF NYS WORKERS’ COMPENSATION INSURANCE COVERAGE

la. Legal Name and address of Insured (Use street address only) 1b. Business Telephone Number of Insured

JOHN DOE CONTRACTING INC
123 PARK STREET
ANYTOWN, NEW YORK 12345

Work Location of Insured (Only required if coverage is specifically
limited to certain locations in New York State, i.e. a Wrap-Up
Policy) 1d. Federal Employer Identification Number of Insured or
Social Security Number

lc. NYS Unemployment Insurance Employer Registration
Number of Insured

2. Name and Address of the Entity Requesting Proof of 3a. Name of Insurance Carrier
Coverage (Entity Being Listed as the Certificate Holder)

VILLAGE OF: 3b. Policy Number of entity listed in
or

TOWN OF:

compensation under the New York State Workers' Co
3A on the INE ATION PAGE of the workers' com

neeled due to nonpayment of
licy or eliminate the insured
amn.'ra, 'i';'f ﬁeﬂi‘;‘;ﬂﬂ'ﬂ if I’l]iilijﬂf o

olicy expiration date listed in box

ms or within 30 days IF there
ﬁ-o !llaa covorage J;nd.t;calazi on tin.'_c ijpr

Please .

named on a permit, license
new Certificate of Workers’
mandatory coverage requirements oNthe NeWy York State Workers

e business must provide that certificate holder with a
proof that the business is complying with the
ompensation Law.

authorized representative or licensed agent of the insurance carrier referenced
oe as depicted on this form.

Under penalty of perjury, I certify thajl am a
above and that the named insured hasfthe cove

Approved by:
(Print name of authorized representative or licensed agent of insurance carrier)
Approved by:
(Signature) (Date)
Title: — ' ) 7
Telephone Number of authorized representative or licensed agent of insurance carrier: .

Please Note: Only insurance carriers and their licensed agents are authorized to issue Form C-105.2. Insurance brokers are NOT
authorized to issue it.
C-105.2 (9-0M www.wcb_state.ny.us



Workers’ Compensation Law

Section 57. Restriction on issue of permits and the entering into contracts unless compensation is
secured.

1. The head of a state or municipal department, board, commission or office authorized or required by law
to issue any permit for or in connection with any work involving the employment of employees in a
hazardous employment defined by this chapter, and notwithstanding any general or special statute requiring
or authorizing the issue of such permits, shall not issue such permit unless proof duly subscribed by an
insurance carrier is produced in a form satisfactory to the chair, that compensation for all e
been secured as provided by this chapter. Nothing herein, however, shall be construed
liability on the part of such state or municipal department, board, commission or
compensation to any such employee if so employed.

to enter into any contract for or in connection with any work involving the employment of
hazardous employment defined by this chapter, notwithstanding any general or special statut
authorizing any such contract, shall not enter into any
insurance carrier is produced in a form satisfactory to
been secured as provided by this chapter.

C-105.2 (9-07) Reverse



WAY/A New York State Insurance Fund
B Workers' Compensation & Disability Benefits Specialists Since 1914

1045 SEVENTH NORTH STREET, LIVERPOOL, NEW YORK 13088-6186
Phone: (315) 453-6513

CERTIFICATE OF WORKERS' COMPENSATION INSURANCE

POLICYHOLDER CERTIFICATE HOLDER

JOHN DOE CONTRACTING INC OWNER OF PROJECT
123 FARE STREET
ANYTOWN, NEW YOREK 12345

POLICY NUMBER CERTIFICATE NUMBER PERIOD COVER CERNFICATE
; 11/02/2008TO 11/§2/2009 9/2/2009

THIS 15 TO CERTIFY THAT THE POLICYHOLDER NAMED ABO INSURED THE NEW INSURANCE
FUND UNDER POLICY NO. 1242 330-7 UNTIL 11/02/2008, COVE OBLIGATION S POLICYHOLDER
FOR WORKERS' COMPENSATION UNDER THE N * COMPEMGATION LAW H RESPECT TO ALL
DOPERATIONS IN . WITH RESPECT TO OPERATIONS

QOUTSIDE OF v ' : PLOYEES ONLY

NER AS™0O AFFECT THIS CERTIFICATE,
THE CERTIFICATE HOLDER ABOVE
WITH THIS PROVISION, THE NEW
AILURE TO GIVE SUCH NOTICE

¥S WRITTEN NOTICE OF
CE BY REGULAR MAIL S0

THI 3 = OMNLY AND CONFERS NO RIGHTS NOR INSURANCE
COVE A FICATE DOES NOT AMEND, EXTEND OR ALTER

NEW YORK STATE INSURANCE FUND

DIRECTOR,INSURANCE FUND UNDERWRITING
This certificate can be validated on our web site at https://www.nysif.com/cert/certval.asp or by calling (888) 875-5790

VALIDATION NUMBER: 54795494
U-26.3



A New York State Insurance Fund
Workers’ Compensation & Disability Benefits Specialists Since 1914

1045 SEVENTH NORTH STREET, LIVERPOOL, NEW YORK 13088-6186
Phone: (315) 453-6513

CERTIFICATE OF WORKERS' COMPENSATION INSURANCE

POLICYHOLDER 4 CERTIFICATE HOLDER

JOHN DOE CONTRACTING INC VILLi

123 PARK STREET VILSQGE OF:

ANYT 12

OWN, NEW YORK 12345 TOWN OF :
I — s
. CERTIFICATENUMBER | PERIOD COVERED BY THIS CERTIFICATE DATE

e ~ 11/02/2008 TO 11/02/2009 9/2/2009

THIS IS TO VCERTIFY THAT THE POLICYHOLDER NAMED ABOVE IS INS

WITH THE NEW YORK STATE INSURANCE
FUND UNDER POLICY NO. 1242330-7 UNTIL 11/02/2009, COVERING T

ENTIRE OBLIGATION OF THIS POLICYHOLDER
PENSATION LAW WITH RESPECT TO ALL

OPERATIONS IN THE STATE OF NEW YORK, EXCEPT AS INDICA ITH RESPECT TO OPERATIONS

OUTSIDE OF NEW YORK, TO THE POLICYHOLDER'S REGULAR NEW

IF SAID POLICY IS CANCELLED, OR CHANGEQ b 11,

NER AS TO AFFECT THIS CERTIFICATE,
10 DAYXSe WRITTEN NOTICE OF SHEH

ATIONS WILL BE GIVEM TO THE CERTIFICATE HOLDER ABOVE.
MPLIAMCE WITH THIS PROVISION. THE NEW
HE EVENT OF FAILURE TO GIVE SUCH NOTICE.

FORMATION ONLY AND CONFERS NO RIGHTS NOR INSURANCE
.WHIS CERTIFICATE DOES HNOT AMEND, EXTEND OR ALTER

NEW YORK STATF INSIHIRANCE FUND

/M TP larctle

DIRECTOR,INSURANCE FUND UNDERWRITING
This certificate can be validated on our web site at https://www.nysif.com/cert/certval.asp or by caliing (888) 875-5790
VALIDATION NUMBER: 54795494

U-26.3



STATE OF NEW YORK
WORKERS' COMPENSATION BOARD

CERTIFICATE OF INSURANCE COVERAGE UNDER THE NYS DISABILITY BENEFITS LAW

| PART 1. 'To be completed by Disability Benefits Carrier or Licensed Insurance Agent of that Carrier J
la. Legal Name and Address of Insured (Use street address I b. Business Telephone Number of Insured
only)

JOHN DOE CONTRACTING INC
123 PARK STREET
ANYTOWN, NEW YORK 12345

I c. NYS Unemployment Insurance Employer
Registration Number of Insured

I d. Federal Employer Identification Number of
Insured or Social Security Number

2. Name and Address of the Entity Requesting Proof of
Coverage (Entity Being Listed as the Certificate
Holder)

d in box "la":

OWNER OF PROJECT

4. Policy covers:
a. [] All of the emplogg es eligi isability Benefits Law
b []Only the followin s

(Signature of insurance carrier’s authorized representative or NYS Licensed
Insurance Agent of the insurance carrier)

Telephone er Title
Important "bo¥N\‘4a” is Qecked, and this form is signed by the insurance carrier’s authorized representative or NYS
License}l Insurajce Agent of that carrier, this certificate is COMPLETE. Mail it directly to the certificate

“4b” is checked, this certificate is NOTE COMPLETE for purposes of Section 220, Subd. 8 of the
1sability Benefits Law. It must be mailed for completion to the Workers’ Compensation Board, DB Plans
Acceptance Unit, 20 Park Street, Albany, New York 12207.

PART 2. To be completed by the NYS Workers’ Compensation Board (Only if box “4b” of Part 1 has been checked)

State Of New York
Workers Compensation Board

According to information maintained by the NYS Workers’ Compensation Board, the above-named employer has
complied with the NYS Disability Benefits Law with respect to all of his/her employees.
Date Signed _ By

Telephone Number o Title

Please Note: Only insurance carriers licensed to write NYS disability benefits insurance policies and NYS licensed insurance agents of those
insurance carriers are authorized to issue Form DB-120.1. Insurance brokers are NOT authorized to issue this form.

DB-120.1 (5-06)




Additional Instructions for Form DB-120.1

By signing this form, the insurance carrier identified in box "3" on this form is certifying that it is insuring the business
referenced in box "la" for disability benefits under the New York State Disability Benefits Law. The Insurance Carrier or
its licensed agent will send this Certificate of Insurance to the entity listed as the certificate holder in box "2". This
Certificate is valid for the earlier of one year after this form is approved by the insurance carrier or its licensed agent,
or the policy expiration date listed in box "3c ".

Please Note: Upon the cancellation of the disability benefits policy indicated on this form, if the business continues to be named on a permit, license
or contract issucd by a certificate holder, the business must provide that certificate holder with a new Certificate of NYS Disability Benefits
Coverage or other authorized proof that the business is complying with the mandatory coverage requirements of the New Y g State Disability
Benefits Law.

DISABILITY BENEFITS LAW

LHMN CualhAd @

(b) The head of a state or nmnt :j 131 dep : v - oiRge authorized or required by Jaw to enter into
any contract for or ) Y fny i j ]'Jl]]']ﬂ}"t-{.-*i in ﬁﬁlpitﬁ}'lnmlt as defined in this
article, and i iri au!hnnzml,, any such contract, Shall not enter into
any such pé produced in a form S&L]&]dLiUT‘__y to the chair, that
the pay, isability benefys ; lovedy has been secured as provided by this article,

DB-120.1 (5-06)



CERTIFICATE OF INSURANCE COVERAGE UNDER THE NYS DISABILITY BENEFITS LAW

FART 1. To be completed by Disability Benefits Carrier or Licensed Insurance Agent of that Carrier 1

_ i - . =

iy g

JOHN DOE CONTRACTING INC
123 PARK STREET [ ¢. NYS Unemployment Insurance Employer

ANYTOWN, NEW YORK 12345 Registration Number of Insured

I d. Federal Employer I

Insured nr Sncial

tification Number of

!

2. Name and Adﬁéﬁ? the EntE Requesting Proof of |
Coverage (Entity Being Listed as the Certificate
| Holder)

VILLAGE OF:
OR
TOWN OF:

-

4. Policy covers:

orized representative or licensed agent of the insurance
§ Disability Benefits insurance coverage as described :

nalty of perjury, I certi
ed above and that the nn

(Signature of insurance carrier’s authorized representative or NYS L

Insurance Agent of the insurance carrier)

Telephone Number Title

Important  If box “4a” is checlled, and this form is signed by the insurance carrier’s authorized ruprmntltfvu or
Licensed Insurang® Agent of that carrier, this certificats i3 COMPLETE. Mail it directly to the certif

checked, this certificate is NOTE COMPLETE for purposes of Section 220, Subd. 8 of
Dmah:hl:.r Benefits Law. It must be mailed for completion to the Workers’ Compensation Board, DE
Acceptance Unit, 20 Park Street, Albany, New York 12207.
PART 2, To be completed by the NYS Workers’ Compensation Board (Only if box “4b” of Part 1 has been chocked)
State Of New York
Workers Compensation Board

According to information maintained by the NYS Workers' Compensation Board, the above-named employer has
complied with the NYS Disability Benefits Law with respect to all of his’her employees.

Date Signed ___ - B e
Telephone Number __ Title ]

Pleasc Note: Only insurance carriers licensed to write NYS disability benefits insurance policies and NYS licensed insurance agents of those
insurance carriers are authorized to issue Form DB-120.1. Insurance brokers are NOT authorized to issue this form.

DB-120.1 (5-DRY




By signing this form, the insurance carrier identified in box "3" on this form is certifying that it is insuring the business
referenced in box "la" for disability benefits under the New York State Disability Benefits Law. The Insurance Carrier or
its licensed agent will send this Certificate of Insurance to the entity listed as the certificate holder in box "2". This
Certificate is valid for the earlier of one year after this form is approved by the insurance carrier or its licensed agent,
or the policy expiration date listed in box "3c ".

Please Note: Upon the cancellation of the disability benefits policy indicated on this form, if the business continues to be named on a permit, license
or contract issued by a certificate holder, the business must provide that certificate holder with a new Certificate of NYS Disability Benefits
Coverage or other authorized proof that the business is complying with the mandatory coverage requirements of the New York State Disability
Benefits Law.

DISABILITY BENEFITS LAW

§220. Subd. 8

(a) The head of a state or municipal department, board, commission or office authorized o

permit for or in connection with any work involving the employment of employees in emp in this
article. and not withstanding anv general or special statite regniring or anthigizi shall not
issue such permit unless proof duly subscribed by an insurance carrig i isNgtory j# the: chair, that

OT required by law to enter into
%t of emplovees 1 employment as defined in thls

dduced in a form satxsfactoxy to the; chair, that
&5 provided by this article.

jeahility henafite

NR_19n 1 (R-NRY



APPLICATION AND CERTIFICATE FOR PAYMENT A1A DOCUMENT G702 (Instructions on reverse side) PAGE ONE OF  PAGES

TO OWNER: PROJECT:

FROM CONTRACTOR: VIA ARCHITECT:

CONTRACT FOR:

APPLICATION NO.:
PERIOD TO:
PROJECT NOS.:

Distribution to:
0 OWNER

O ARCHITECT
[0 CONTRACTOR
CONTRACT DATE: O

O

CONTRACTOR’S APPLICATION FOR PAYMENT

Application is made for payment, as shown below, in connection with the Contract.

Continuation Sheet, AIA Document G703, is attached.

1. ORIGINAL CONTRACTSUM.................. $
2. Net change by Change Orders ............... $
3. CONTRACT SUM TO DATE (Line 1 + 2)........ $
4. TOTAL COMPLETED & STORED TO DATE . .. ... $

(Column G on G703)
5. RETAINAGE:

a. % of Completed Work $
(Columns D + E on G703)
b. % of Stored Material $

(Column F on G703) e
Total Retainage (Line 5a + 5b or .
Total in Column I of G703) ..................

6. TOTAL EARNED LESS RETAINAGE . .. ... .......
(Line 4 less Line 5 Total)

7. LESS PREVIOUS CERTIFICATES FOR PAYMENT
(Line 6 from prior Certificate) ..................

8. CURRENT PAYMENTDUE ....... ... ... .. .. $
9. BALANCE TO FINISH, INCLUDING RETAINAGE
(Line 3 less Line 6) $

CHANGE ORDER SUMMARY ADDITIONS DEDUCTIONS

Total changes approved in
previous months by Owner

Total approved this Month

TOTALS

NET CHANGES by Change Order

The undersigned Contractor certifies that to the best of the Contractor’s knowledge, infor-
mation and belief the Work covered by this Application for Payment has been completed
in accordance with the Contract Documents, that all amounts have been paid by the
Contractor for Work for which previous Certificates for Payment were issued and pay-
ments received from the Owner, and that current payment shown herein is now due.

CONTRACTOR:

By: % i Date:

State of:

County of:

Subscribed and sworn to before
me this day of

Notary Public:
My Commission expires:

ARCHITECT’S CERTIFICATE FOR PAYMENT

In accordance with the Contract Documents, based on on-site observations and the data
comprising this application, the Architect certifies to the Owner that to the best of the
Architect’s knowledge, information and belief the Work has progressed as indicated, the
quality of the Work is in accordance with the Contract Documents, and the Contractor
is entitled to payment of the AMOUNT CERTIFIED.

AMOUNTCERTIFIED . ............ .. ... ... . .. ..., $
(Attach explanation if amount certified differs from the amount applied for. Initial
all figures on this Application and on the Continuation Sheet that are changed to
conform to the amount certified.)

ARCHITECT:

By: Date:
This Certificate is not negotiable. The AMOUNT CERTIFIED is payable only to the Con-

tractor named herein. Issuance, payment and acceptance of payment are without
prejudice to any rights of the Owner or Contractor under this Contract.

AIA DOCUMENT G702 ¢ APPLICATION AND CERTIFICATE FOR PAYMENT e 1992 EDITION o AIA® o ©1992 ¢ THE AMERICAN INSTITUTE OF ARCHITECTS, 1735 NEW YORK

AVENUE, NW., WASHINGTON, DC. 20006-5292 ¢ WARNING: Unlicensed photocopying violates U.S. copyright laws and will subject the violator to legal prosecution.

Temaw
e

G702-1992

CAUTION: You should use an original AlA document which has this caution printed in red. An original assures that changes will not be obscured as may occur when documents are reproduced.



CONTINUATION SHEET

ATA DOCUMENT G703 (Instructions on reverse side)

PAGE OF  PAGES
AJIA Document G702, APPLICATION AND CERTIFICATE FOR PAYMENT, APPLICATION NO.:
containing Contractor’s signed Certification, is attached. APPLICATION DATE:
[n tabulations below, amounts are stated to the nearest dollar. PERIOD TO:
Use Column I on Contracts where variable retainage for line items may apply. ARCHITECT’S PROJECT NO.:
-l B ( [y E F ' G | |
1 T WORK COMPLETED u.~.'_|'_|-'_'-::;_.x|:4 TEYTAL - :
ITEM | SCHEDULED . PRESENTLY COMPLETED R RETAINAGE
e GESCRIFTION OF WORR ”l"nil FROM PREVIOUS STORED AN STORED . ’ e (IF VARIABLE)
; APPLICATION THIS FERIOD (NOT 1IN [ Iy DATE e = ALt RATE]
! (D + E) D) OR E} (D+E+F) T
i
[
i
|
i |
|
== AIA DOCUMENT G703 * CONTINUATION SHEET FOR G702 ® 1992 EDITION * AIA® ® ©1992 ® THE AMERICAN INSTITUTE OF ARCHITECTS, 1735 NEW YORK
AVENUE, N:W., WASHINGTON, D.C. 20006-5292 « WARNING: Unlicensed photocopying violates U.S. copyright laws and will subject the violator to legal prosecution. G703-1992
s
et

CAUTION: You should use an original AlA document which has this caution printed in red. An original assures that changes will not be obscured as may occur when documents are reproduced.




CONTRACTOR'’S AFFIDAVIT OF OWNER
PAYMENT OF DEBTS AND CLAIMS ARCHITECT

CONTRACTOR |
AIA Document G706 SURETY 3
(Instructions on reverse side) OTHER
TO OWNER: ARCHITECT’S PROJECT NO.

(Name and addre.

CONTRACT FOR:

PROJECT: CONTRACT DATED:

(Name and addre

STATE OF:
COUNTY OF:

The undersigned hereby certifies that, except as listed below, payment has been made in full and all obligations have otherwise been
satisfied for all materials and equipment furnished, for all work, labor, and services performed, and for all known indebtedness and
claims against the Contractor for damages arising in any manner in connection with the performance of the Contract referenced above
for which the Owner or Owner’s property might in any way be held responsible or encumbered.

EXCEPTIONS:

SUPPORTING DOCUMENTS ATTACHED HERETO: CONTRACTOR:

(Name and address)
1. Consent of Surety to Final Payment. Whenever Surety is

involved, Consent of Surety is required. AIA Document
G707, Consent of Surety, may be used for this purpose.

Indicate attachment: Oves Ono

The following supporting documents should be attached bereto BY: — —— -
{, /'require d b_)’ the Owner: Signature of authorized representative)
Contractor's Release or Waiver of Liens, conditional upon
receipt of final payment. (Printed name and title)

N

Separate Releases or Waivers of Liens from Subcontractors
and material and equipment suppliers, to the extent
required by the Owner, accompanied by a list thereof.

Subscribed and sworn to before me on this date

Notary Public

Bt

Contractor’s Affidavit of Release of Liens (AIA Document
G700A). My Commission Expires:

CAUTION: You should sign an original AIA document that has this caution printed in red. An
original assures that changes will not be obscured as may occur when documents are reproduced.
See Instruction Sheet for Limited License for Reproduction of this document.

AIA DOCUMENT G706 * CONTRACTOR'S AFFIDAVIT OF PAYMENT OF DEBTS AND CLAIMS
1994 EDITION * "AlA * ©1994 * THE AMERICAN INSTITUTE OF ARCHITECTS, 1735 NEW YORK
AVENUE, NW, WASHINGTON, D.C. 20006-5292 « WARNING: Unlicensed photocopying
violates U.S. copyright laws and will subject the violator to legal prosecution. G706—1994

?
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CONTRACTOR’S AFFIDAVIT OF
RELEASE OF LIENS
AIA Document G706A

(Instructions on reverse side)

W NER
ARCHITECT
CONTRACTOR
SLIRETY
CFTHER

T M#E

TO OWNER:

(Name e acldress)

PROJECT:

(Name and address)

ARCHITEC 'S PROJECT NO.

CONTRAC FOR:

CONTRACT DATED:

STATE OF:
COUNTY OF:

The undersigned hereby certifies that to the best of the undersigned’s knowledge, information and belief, except as listed below, the
Releases or Waivers of Lien attached hereto include the Contractor, all Subcontractors, all suppliers of materials and equipment, and all
performers of Work, labor or services who have or may have liens or encumbrances or the right to assert liens or encumbrances against
any property of the Owner arising in any manner out of the performance of the Contract referenced above.

EXCEPTIONS:

SUPPORTING DOCUMENTS ATTACHED HERETO:

1. Contractor’s Release or Waiver of Liens, conditional upon
receipt of final payment.

2. Separate Releases or Waivers of Liens from Subcontractors
and material and equipment suppliers, to the extent
required by the Owner, accompanied by a list thereof.

CONTRACTOR:

(Name and adrlress)

BY:

"Signature of authorized representative)

(Printed veme and title

Subscribed and sworn to before me on this date

Norarv Public

My Commission Expires:

CAUTION: You should sign an original AIA document that has this caution printed in red. An
original assures that changes will not be obscured as may occur when documents are reproduced.
See Instruction Sheet for Limited License for Reproduction of this document.

i

AIA DOCUMENT G706A » CONTRACTOR'S AFFIDAVIT OF RELE
EDITION ¢ 'AIA ¢ ©199+4 * THE AMERICAN INSTITUTE OF ARCHITE
AVENLE, NW, WASHINGTON, D.C. 20006-5292 + WARNING: Unlicensed photocopying
violates U.S. copyright laws and will subject the violator to legal prosecution.

SE OF LIENS ¢ 1994
TS, 1735 NEW YORK

G706A—1994
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MONTHLY AFFIDAVIT, RECEIPT & WAIVER OF LIEN

Date:

Project Name:

Architect Project Number:
SubContractor/Supplier:

The undersigned, hereby acknowledges receipt of the
sum of $ as payment in full (subject to contractual hold backs,

and requisition amounts in dispute, if any) for all labor, equipment, and/or materials furnished

by the undersigned on or before , for the construction of the

Project and hereby unconditionally waives, releases and relinquishes all of its rights and
convenants, not to commence an action for or to claim or file a mechanic’s lien or other lien
against the Project and any adjoining properties, all improvements, hereafter to be located on the
Project for such labor, equipment, and/or materials so furnished by the undersigned on or before

The undersigned, further attests that All LABOR, SUPPLIERS, VENDORS,
SUBCONTRACTORS furnishing services to the Project under this Contract have been paid TO
DATE OF THE PREVIOUS PAYMENT. All required taxes, have been set aside and have been
paid or will be paid when due, all employer contributions required to be paid by said Contractor
under labor agreements have been paid or will be paid by this Contractor with respect to this
Contract when due.

Application is made for Payment as shown an attached Application of Payment AIA G702/703.

Original Contract Sum .......................
Net Change By Change Orders ..........
Contract Sum To Date ......................
Total Completed & Stored To Date ...
Retainage _ Y0 i
Total Earned Less Retainage ..............
Less Previous Certificate for Payment
Current Payment Due ........................

“

i

Lo
i
I

N

@ PP PP AP

The Undersigned Contractor certifies that to the best of his knowledge, information and belief]
the work covered by this Application For Payment has been completed in accordance with the
Contract Documents, that all amounts have been paid by him for work for which previous
certificates for payment were issued and payments received:

SUBCONTRACTOR: _
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Kathy Hochul, Governor Roberta Reardon, Commissioner

St Lawrence County Schedule Year 2021 through 2022
Brooks Washburn, Architect Date Requested  12/20/2021
22 Depot St., Suite 16 PRC# 2021012944

Potsdam NY 13676

Location Potsdam
Project ID# 2021-25
Project Type New truck garage and salt storage building

PREVAILING WAGE SCHEDULE FOR ARTICLE 8 PUBLIC WORK PROJECT

Attached is the current schedule(s) of the prevailing wage rates and prevailing hourly
supplements for the project referenced above. A unique Prevailing Wage Case Number
(PRC#) has been assigned to the schedule(s) for your project.

The schedule is effective from July 2021 through June 2022. All updates, corrections, posted
on the 1st business day of each month, and future copies of the annual determination are
available on the Department's website www.labor.ny.gov. Updated PDF copies of your
schedule can be accessed by entering your assigned PRC# at the proper location on the
website.

It is the responsibility of the contracting agency or its agent to annex and make part, the
attached schedule, to the specifications for this project, when it is advertised for bids and /or
to forward said schedules to the successful bidder(s), immediately upon receipt, in order to
insure the proper payment of wages.

Please refer to the "General Provisions of Laws Covering Workers on Public Work
Contracts" provided with this schedule, for the specific details relating to other
responsibilities of the Department of Jurisdiction.

Upon completion or cancellation of this project, enter the required information and mail OR
fax this form to the office shown at the bottom of this notice, OR fill out the electronic
version via the NYSDOL website.

NOTICE OF COMPLETION / CANCELLATION OF PROJECT

Date Completed: Date Cancelled:

Name & Title of Representative:

Phone: (518) 457-5589 Fax: (518) 485-1870
W. Averell Harriman State Office Campus, Bldg. 12, Room 130, Albany, NY 12240

www.labor.ny.gov. PW 200 Ask.PWAsk@labor.ny.gov


https://www.labor.ny.gov/home/
https://www.labor.ny.gov/home/
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ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION 00851 - LIST OF DRAWINGS

ALL

T1 TITLE / NOTES

C1 OVERALL SITE PLAN
C1-D OVERALL SITE PLAN
C1-DNB OVERALL SITE PLAN
C1-NB OVERALL SITE PLAN

SALT STORAGE BUILDING

Al FLOOR PLAN

A2 EXTERIOR ELEVATIONS

Sl TYPICAL WALL SECTIONS AND DETAILS

El ELECTRICAL FLOORPLAN SCHEDULES AND DETAILS
TRUCK GARAGE

Al-1 FIRST FLOOR PLAN

Al-2 DETAILED PLANS

A2 EXTERIOR ELEVATIONS

A3 INTERIOR ELEVATIONS SCHEDULES AND NOTES
Sl FOUNDATION PLAN

S2 ROOF / ROOF FRAMING PLAN

S3 TYPICAL WALL SECTIONS AND DETAILS

S4 TYPICAL WALL SECTIONS AND DETAILS

P1 PLUMIBNG FLOOR PLAN

P2 PLUMBING SCHEDULES NOTES AND DETAILS

H1 MECHANICAL FLOOR PLAN

H2 MECANICAL SCHEDULES NOTES AND DETAILS
El ELECTRICAL FLOOR PLAN

E2 ELECTRCIAL SCHEDULES NOTES AND DETAILS

END OF SECTION 00851

LIST OF DRAWINGS

00851- 1
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ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION 01010 - SUMMARY OF WORK

PART 1 - GENERAL

1.1 SUMMARY

A. Project identification: St Lawrence County New Potsdam Highway Department Garage and Salt Storage
Building, St Lawrence County, New York.

B. Project summary:

1.

Abbreviated written summary:
a. Base Bid Work:

Contract #1:

New complete Garage and Salt Storage building to include Site Work (except what is noted
below), concrete slab-on-grade foundation, wood framed walls, windows and doors, trusses
and asphalt shingle sloped roof, and interior finishes and casework per plans and specifications.

Contract #2:
Septic System , well, site plumbing and building plumbing work per plans and specifications.

Add Alternate #1: Add water softening system to garage per
plans and specifications.

Contract #3:
HVAC Work (including gas piping) per plans and specifications

Contract #4:
Site and building electrical work per plans and specifications.

C. Particular project requirements:

1.

SR N

Existing site conditions and restrictions: Access to work area shall be coordinated with Owner,
including location for storage of material and parking. Note that Contractor will be responsible for

all waste handling and disposal.
Occupancy of adjacent facilities: Provide necessary barriers to protect public from the work area.

Salvage: None.
Power for work: Owner provided power is not available. Contractor must plan accordingly.
Owner Site Work scope:

a. Potsdam: Owner to remove site vegetation that interferes with construction, bring building
pads only up to 1.5’ under finished floor (5’ out from bldg. corners), install access road,
provide final grading and site restoration and provide all asphalt paving (to include Salt
Storage Building interior).

Owner will pave the Salt Storage Building the week of 3 October 2022. Contractor to coordinate
with owner to ensure the area is accessible during this time.  Owner will self-perform all rough
site work and site paving. Contractors will coordinate activities with owner to ensure access is
available to owner to perform this work. In the event of inclement weather, contractor will
coordinate paving access with owner when material is available.

Start date is established by owner’s estimate on installing access road and completing rough site
work. If owner completes the work ahead of schedule, contractor may start work prior to the
contracted start date, but in no case later than 31 May 2022.

SUMMARY OF WORK 01010- 1



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

D.

Permits and Fees: Owner will obtain the Building Permit and Certificate of Completion/Occupancy and pay
all fees associated with it, with the exception of reinspection fees. Contractor to be responsible for any
re-inspection fees.

Codes: Comply with applicable codes and regulations of authorities having jurisdiction. Submit copies of

inspection reports, notices and similar communications to Owner.

Dimensions: Verify dimensions indicated on drawings with field dimensions before fabrication or ordering
of materials. Do not scale drawings.

Existing Conditions: Notify Architect of existing conditions differing from those indicated on the drawings.
Do not remove or alter structural components without prior written approval.

Coordination:

1. Coordinate the work of all trades under your contract.
2. Coordinate with other contract to ensure scheduling and work efficiency
3. Verify location of utilities and existing conditions.

1.2 INSTALLATION REQUIREMENTS

A. General:

1. Inspect substrates and report unsatisfactory conditions in writing.

2. Do not proceed until unsatisfactory conditions have been corrected.

3. Take field measurements prior to fabrication where practical. Form to required shapes and sizes with
true edges, lines and angles. Provide inserts and templates as needed for work of other trades.

4, Install materials in exact accordance with manufacturer’s instructions and approved submittals.

5. Install materials in proper relation with adjacent construction and with proper appearance.

6. Restore units damaged during installation. Replace units which cannot be restored at no additional
expense to the Owner.

7. Refer to additional installation requirements and tolerances specified under individual specification
sections.

B. Definitions:

1. Provide: Furnish and install, complete with all necessary accessories, ready for intended use. Pay
for all related costs.

2. Approved: Acceptance of item submitted for approval. Not a limitation or release for compliance

with the Contract Documents or regulatory requirements. Refer to limitations of 'Approved' in
General and Supplementary Conditions.
3. Match Existing: Match existing as acceptable to the Owner.

Intent: Drawings and specifications are intended to provide the basis for proper completion of the work
suitable for the intended use of the Owner. Anything not expressly set forth but which is reasonable implied
or necessary for proper performance of the project shall be included.

Writing style:  Specifications are written in the imperative mode. Except where specifically intended
otherwise, the subject of all imperative statements is the Contractor. For example, 'Provide tile' means
‘Contractor shall provide tile.'

PART 2 - PRODUCTS - Not Applicable To This Section

PART 3 - EXECUTION - Not Applicable To This Section
END OF SECTION 01010

SUMMARY OF WORK 01010- 2



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION 01100 - PROJECT PROCEDURES
PART 1 - GENERAL
1.1 SUMMARY

A. Provide coordination of work.
Supervisory personnel.
Preconstruction conference.

Weekly meetings; distribute minutes.
Other meetings as required.

el N

B. Submit daily and special reports, if requested.

C. Submit progress schedule, bar-chart type, updated weekly.

D. Prepare submittal schedule; coordinate with progress schedule.

E. Submit schedule of values.

F.  Submit schedule of required tests and/or inspections, if any, including payment and responsibility.

G. Submitand post a list of emergency telephone numbers and address for individuals to be contacted in case of
emergency.

H. Submit record drawings and specifications; to be maintained and annotated by Contractor as work
progresses.

I.  Submit payment request procedures.
J. Perform quality control during installation.
K. Clean and protect the work.
L. Provide on-site copies of Safety Data Sheets for materials used in the Work.
M. Submit copy of Building Permit.
PART 2 - PRODUCTS - Not Applicable To This Section
PART 3 - EXECUTION - Not Applicable To This Section

END OF SECTION 01100

PROJECT PROCEDURES 01100-1
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ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION - 01200 - PRICE AND PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 ALLOWANCES
A. Contract #2

1. Cost for 180’ deep well with 60’ of casing

1.2 ALTERNATES
A. Contract #2

1. Add Alternate #1: Add water softening system to garage per plans and specifications.

1.3  UNIT PRICES

A. Contract #2.

1. Cost/ Credit per linear foot for drilling in rock
2. Cost/ Credit per linear foot for drilling with casing

1.4 CONTRACT MODIFICATION PROCEDURES

A. If additional work outside of the scope shown on the plans is required, payment will be made per specification
for “Change Order on Demand”. No work should be performed without prior written direction of the St
Lawrence County Superintendent of Highways, or a representative. When owner changes or unforeseen
conditions present themselves that create work whose costs would be in addition to the contract amount, the
Contractor will submit to Architect a Change Request which will:

2. Fully unitize all labor and materials required for the work from the contractor.
3. Fully unitize all labor and materials required for the work from all subcontractors.
4. Show contractor and subcontractors’ overhead and profit.

B.On Owner's approval of a Change Request from Contractor, Architect will issue a Change Order, for all
changes to the Contract Sum or the Contract Time.

C. When Owner and Contractor disagree on the terms of a proposal, Architect may issue a Construction change
Directive, instructing Contractor to proceed with the change, for subsequent inclusion in a Change Order.
Construction Change Directive will contain a description of the change and designate the method to be
followed to determine changes to the Contract Sum or the Contract Time.

1.5 PAYMENT PROCEDURES
A. Submit a Schedule of Values at least 10 days before the initial Application for Payment. Break down the

Contract Sum into at least one line item for each Specification Section in the Project Manual table of
contents. Coordinate the Schedule of Values with Contractor's Construction Schedule.

PRICE AND PAYMENT PROCEDURES 01200- 1
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1. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
2. Provide separate line items in the Schedule of Values for initial cost of materials and for total

installed value of that part of the Work.
3. NOTE: Owner will not compensate for stored materials.

B. Submit four copies of each application for payment on AIA Document G702/703, according to the
schedule established in Owner/Contractor Agreement.

1. With each Application for Payment, submit waivers of mechanic's liens from subcontractors,
sub-subcontractors, and suppliers for construction period covered by the previous application.

2. With each application, submit conditional waivers of mechanic’s liens from subcontractors,
sub-subcontractors and suppliers who are owed $10,000 or more in the application.

3. Submit final Application for Payment after completion of Project closeout procedures with
release of liens and supporting documentation.

4. Include consent of surety to final payment and insurance certificates.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01200

PRICE AND PAYMENT PROCEDURES 01200 - 2



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION 01300 - ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL
1.1 PROJECT MANAGEMENT AND COORDINATION
A Coordinate construction to ensure efficient and orderly installation of each part of the Work.
B. Schedule and conduct progress meetings at Project site at weekly intervals. Coordinate with
Owner and Architect for meeting dates and times. Require attendance of each subcontractor or
other entity concerned with current progress or involved with planning or coordination of future

activities.

1. Architect will record minutes and distribute to everyone concerned, including Owner and
Contractor.

1.2 SUBMITTAL PROCEDURES

A Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and
related activities that require sequential activity.

1. 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.
2. Submit an electronic copy of each submittal. Architect will return electronic copy.
3. Architect will return submittals, without review, received from sources other than
Contractor.
B. Place a permanent label or title block on each submittal for identification. Provide a space

approximately 6 by 8 inches on label or beside title block to record Contractor's review and
approval markings and action taken by Architect. Include the following information on the label:

Project name.

Date.

Name and address of Contractor.

Name and address of subcontractor or supplier.
Number and title of appropriate Specification Section.

akrwbdE

C. Identify deviations from the Contract Documents on submittals.
D. Contractor's Construction Schedule Submittal Procedure: Submit two copies of schedule within
ten days after date established for Commencement of the Work.
PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS
ADMINISTRATIVE REQUIREMENTS 01300 - 1
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Product Data; Mark each copy to show applicable products and options. Include the following:

ok~ wn

Manufacturer's written recommendations, product specifications, and installation
instructions.

Wiring diagrams showing factory-installed wiring.

Printed performance curves and operational range diagrams.

Testing by recognized testing agency.

Compliance with specified standards and requirements.

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. Submit on
sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches. Include the following:

agkrwdE

Dimensions and identification of products.

Fabrication and installation drawings and roughing-in and setting diagrams.
Wiring diagrams showing field-installed wiring.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Samples: Submit Samples for review of kind, color, pattern, and texture and for a comparison of
these characteristics between submittal and actual component as delivered and installed. Include
name of manufacturer and product name on label.

1.

If variation is inherent in material or product, submit at least two sets of paired units that
show variations.

2.2 INFORMATION SUBMITTALS

A

B.

Qualification Data: Include lists of completed projects with project names and addresses, names
and addresses of architects and owners, and other information specified.

Product Certificates: Prepare written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.

2.3 DELEGATED DESIGN

A

Performance and Design Criteria: Where professional design services or certifications by a design
professional are specifically required of Contractor by the Contract Documents, provide products
and systems complying with specific performance and design criteria indicated.

If criteria indicated are not sufficient to perform services or certification required, submit
a written request for additional information to Architect.

Delegated-Design Submittal: In addition to Shop Drawings, Product Data, and other required
submittals, submit three copies of a statement, signed and sealed by the responsible design
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professional, for each product and system specifically assigned to Contractor to be designed or
certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

24 CONTRACTOR'S CONSTRUCTION SCHEDULE

A Chart Schedule: Submit a comprehensive, fully developed, horizontal chart-type schedule within
twenty days of date established for commencement of the Work.

B. Preparation: Indicate each significant construction activity separately. Identify first workday of

each week with a continuous vertical line.
PART 3 - EXECUTION
3.1 SUBMITTAL REVIEW

A 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. Architect will review each action submittal, make marks to indicate corrections or modifications
required, stamp and mark as appropriate to indicate action taken, and return copies less those
retained.

3.2 CONTRACTOR'S CONSTRUCTION SCHEDULE

A Distribute copies of approved schedule to Owner, Architect, subcontractors, testing and inspecting

agencies, and parties identified by Contractor with a need-to-know schedule responsibility. When

revisions are made, distribute updated schedules to the same parties.

B. Updating: At monthly intervals, update schedule to reflect actual construction progress and
activities. Issue schedule one week before each regularly scheduled progress meeting.

1. As the Work progresses, indicate Actual Completion percentage for each activity.

END OF SECTION 01300

ADMINISTRATIVE REQUIREMENTS 01300-3



THIS PAGE INTENTIONALLY LEFT BLANK



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING
SECTION 01500 - TEMPORARY FACILITIES

PART 1 - GENERAL

1.1 SUMMARY

A. Provide temporary services and utilities as required for the Work. Use, distribution, and final condition of
temporary facilities shall be the responsibility of the Contractor.

B. Contractor shall provide temporary facilities as follows:
1. Water
2. Power
3. Heat (as needed for acclimatizing / finishing materials)
C. Provide construction facilities:
1. Construction equipment.
2. Temporary enclosure.
3. Temporary lighting.
D. Provide security and protection requirements:
1. Fire extinguishers.
2. Work area enclosure barricades, warning signs, and lights.
3. Environmental protection.

E. Provide personnel support facilities:

1. Cleaning and trash removal.
2. Portable toilets.

PART 2 - PRODUCTS - Not Applicable To This Section

PART 3 - EXECUTION - Not Applicable To This Section

END OF SECTION 01500
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SECTION 01600 - PRODUCTS AND SUBSTITUTIONS

PART 1 - GENERAL
1.1 SUMMARY

A. Provide products from one manufacturer for each type or kind as applicable. Provide secondary materials as
recommended by manufacturers of primary materials.

B. Provide products selected or approved equal. Products submitted for substitution shall be submitted with
acceptable documentation, and include costs of substitution including related work.

C. Request for substitution must be in writing. Conditions for substitution include:

An 'or equal’ phrase in the specifications.

Specified material cannot be coordinated with other work.

Specified material is not acceptable to authorities having jurisdiction.

Substantial advantage is offered Owner in terms of cost, time, or other valuable consideration.

el N>

D. Substitutions shall be submitted prior to award of contract, unless otherwise acceptable. Approval of shop
drawings, product data, or samples is not a substitution approval unless clearly presented as a substitution at
the time of submittal.

PART 2 - PRODUCTS - Not Applicable To This Section

PART 3 - EXECUTION - Not Applicable To This Section

END OF SECTION 01600
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SECTION 01700 - PROJECT CLOSEOUT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of 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 project closeout, including but not
limited to:

akrwbdE

Inspection procedures.

Project record document submittal.

Operating and maintenance manual submittal.
Submittal of warranties.

Final cleaning.

B. Closeout requirements for specific construction activities are included in the appropriate Sections in
Divisions 2 through 16.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for certification of Substantial Completion, complete
the following. List exceptions in the request.

1.

In the Application for Payment that coincides with, or first follows, the date Substantial Completion is
claimed, show 100 percent completion for the portion of the Work claimed as substantially complete.
Include supporting documentation for completion as indicated in these Contract Documents and a
statement showing an accounting of changes to the Contract Sum.

a. 1f 100 percent completion cannot be shown, include a list of incomplete items, the value of
incomplete construction, and reasons the Work is not complete.

Advise Owner of pending insurance change over requirements.

Submit specific warranties, workmanship bonds, maintenance agreements, final certifications, private
inspection reports and similar documents.

Obtain and submit releases enabling the Owner unrestricted use of the Work and access to services and
utilities; include occupancy permits, operating certificates and similar releases.

Deliver tools, spare parts, extra stock, and similar items.

Make final change over of permanent locks and transmit keys to the Owner. Advise the Owner's
personnel of change over in security provisions.

Complete start up testing of systems, and instruction of the Owner's operating and maintenance
personnel. Discontinue or change over and remove temporary facilities from the site, along with
construction tools, mock ups, and similar elements.

Complete final clean up requirements, including touch up painting. Touch up and otherwise repair and
restore marred exposed finishes.

B. Inspection Procedures: On receipt of a request for inspection, the Architect will either proceed with
inspection or advise the Contractor of unfilled requirements. The Architect will prepare the Certificate of
Substantial Completion following inspection, or advise the Contractor of construction that must be
completed or corrected before the certificate will be issued.

1.

2.

The Architect will repeat inspection when requested and assured that the Work has been substantially
completed.
Results of the completed inspection will form the basis of requirements for final acceptance.
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1.4 FINAL ACCEPTANCE

A.

Preliminary Procedures: Before requesting final inspection for certification of final acceptance and final
payment, complete the following. List exceptions in the request.

1. Submit the final payment request with releases and supporting documentation not previously submitted
and accepted. Include certificates of insurance for products and completed operations where required.

2. Submit an updated final statement, accounting for final additional changes to the Contract Sum.

3. Submit a certified copy of the Architect's final inspection list of items to be completed or corrected,
stating that each item has been completed or otherwise resolved for acceptance, and the list has been
endorsed and dated by the Architect.

4. Submit final meter readings for utilities, a measured record of stored fuel, and similar data as of the date

of Substantial Completion, or when the Owner took possession of and responsibility for corresponding

elements of the Work.

Submit consent of surety to final payment.

Submit a final liquidated damages settlement statement.

Submit evidence of final, continuing insurance coverage complying with insurance requirements.

Submit copies of the Certificate of Occupancy/Completion and Final Electrical Inspection Form.

NGO

Reinspection Procedure: The Architect will reinspect the Work upon receipt of notice that the Work,
including inspection list items from earlier inspections, has been completed, except items whose completion
has been delayed because of circumstances acceptable to the Architect.

1. Upon completion of reinspection, the Architect will prepare a certificate of final acceptance, or advise
the Contractor of Work that is incomplete or of obligations that have not been fulfilled but are required
for final acceptance.

2. If necessary, reinspection will be repeated.

1.5 RECORD DOCUMENT SUBMITTALS

A

General: Do not use record documents for construction purposes; protect from deterioration and loss in a
secure, fire resistive location; provide access to record documents for the Architect's reference during normal
working hours.

Record Drawings: Maintain a clean, undamaged set of blue or black line white prints of Contract Drawings
and Shop Drawings. Mark the set to show the actual installation where the installation varies substantially
from the Work as originally shown. Mark whichever drawing is most capable of showing conditions fully
and accurately; where Shop Drawings are used, record a cross reference at the corresponding location on the
Contract Drawings. Give particular attention to concealed elements that would be difficult to measure and
record at a later date.

Mark record sets with red erasable pencil; use other colors to distinguish between variations in separate
categories of the Work.

Mark new information that is important to the Owner, but was not shown on Contract Drawings or Shop
Drawings.

Note related Change Order numbers where applicable.

Organize record drawing sheets into manageable sets, bind with durable paper cover sheets, and print suitable
titles, dates and other identification on the cover of each set.

Record Specifications: Maintain one complete copy of the Project Manual, including addenda, and one
copy of other written construction documents such as Change Orders and modifications issued in printed
form during construction. Mark these documents to show substantial variations in actual Work performed
in comparison with the text of the Specifications and modifications. Give particular attention to substitutions,
selection of options and similar information on elements that are concealed or cannot otherwise be readily
discerned later by direct observation. Note related record drawing information and Product Data.

1. Upon completion of the Work, submit record Specifications to the Architect for the Owner's records.
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D. Record Product Data: Maintain one copy of each Product Data submittal. Mark these documents to show
significant variations in actual Work performed in comparison with information submitted. Include
variations in products delivered to the site, and from the manufacturer's installation instructions and
recommendations. Give particular attention to concealed products and portions of the Work which cannot
otherwise be readily discerned later by direct observation. Note related Change Orders and mark up of
record drawings and Specifications.

1. Upon completion of mark up, submit two complete sets of record Product Data to the Architect for the
Owner's records.

E. Record Sample Submitted: Immediately prior to the date or dates of Substantial Completion, the Contractor
will meet at the site with the Architect and the Owner's personnel to determine which of the submitted
Samples that have been maintained during progress of the Work are to be transmitted to the Owner for record
purposes. Comply with delivery to the Owner's Sample storage area.

F. Miscellaneous Record Submittals: Refer to other Specification Sections for requirements of miscellaneous
record keeping and submittals in connection with actual performance of the Work. Immediately prior to the
date or dates of Substantial Completion, complete miscellaneous records and place in good order, properly
identified and bound or filed, ready for continued use and reference. Submit to the Architect for the Owner's
records.

G. Maintenance Manuals: Organize operating and maintenance data into suitable sets of manageable size.
Bind properly indexed data in individual heavy duty 2 inch, 3 ring vinyl covered binders, with pocket folders
for folded sheet information. Mark appropriate identification on front and spine of each binder. Provide
three complete binders and one electronic copy. Include the following types of information:

1. Emergency instructions.

2. Spare parts list.

3. Manufacturer’s product data and care and use instructions.
4. Copies of warranties.

5. Wiring diagrams.

6. Recommended "turn around" cycles.

7. Inspection procedures.

8. Submittals

9. Shop Drawings and Product Data.

10. Fixture lamping schedule.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION
3.1 CLOSEOUT PROCEDURES

A. Operating and Maintenance Instructions: Arrange for each installer of equipment that requires regular
maintenance to meet with the Owner's personnel to provide instruction in proper operation and maintenance.
If installers are not experienced in procedures, provide instruction by manufacturer's representatives.
Include a detailed review of the following items:

Maintenance manuals.
Record documents.

Spare parts and materials.
Tools.

Lubricants.

Fuels.

Identification systems.
Control sequences.
Hazards.

©CoOoNoGORA~WNE
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10. Cleaning.
11. Warranties and bonds.
12. Maintenance agreements and similar continuing commitments.

B. As part of instruction for operating equipment, demonstrate the following procedures:

Start up.

Shutdown.

Emergency operations.

Noise and vibration adjustments.
Safety procedures.

Economy and efficiency adjustments.
Effective energy utilization.

Nogak~hwpr

3.2 FINAL CLEANING

A. General: General cleaning during construction is required by the General Conditions and included in
Section "Temporary Facilities".

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or
unit to the condition expected in a normal, commercial building cleaning and maintenance program.
Comply with manufacturer's instructions.

1. Complete the following cleaning operations before requesting inspection for Certification of Substantial
Completion.

a. Remove labels that are not permanent labels.

b. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing
compound and other substances that are noticeable vision obscuring materials. Replace chipped or
broken glass and other damaged transparent materials.

c. Clean exposed exterior and interior hard surfaced finishes to a dust free condition, free of stains,
films and similar foreign substances. Restore reflective surfaces to their original reflective d.
condition. Leave concrete floors broom clean. Vacuum carpeted surfaces.

d.  Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication and other
substances. Clean plumbing fixtures to a sanitary condition. Clean light fixtures and lamps.

e. Clean the site, including landscape development areas, of rubbish, litter and other foreign
substances. Sweep paved areas broom clean; remove stains, spills and other foreign deposits.
Rake grounds that are neither paved nor planted, to a smooth even textured surface.

C. Pest Control: Engage an experienced exterminator to make a final inspection, and rid the Project of rodents,
insects and other pests.

D. Removal of Protection: Remove temporary protection and facilities installed for protection of the Work
during construction.

E. Compliance: Comply with regulations of authorities having jurisdiction and safety standards for cleaning.
Do not burn waste materials. Do not bury debris or excess materials on the Owner's property. Do not
discharge volatile, harmful or dangerous materials into drainage systems. Remove waste materials from the
site and dispose of in a lawful manner.

1. Where extra materials of value remaining after completion of associated Work have become the Owner's
property, arrange for disposition of these materials as directed.

END OF SECTION 01700
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SECTION 02030 - ENVIRONMENTAL PROTECTION

PART 1 - GENERAL

1.01

DESCRIPTION

A.

B.

Work Included:

1.

Under this Section, the Contractor shall provide and maintain temporary and permanent erosion control
measures to prevent damage to the work in progress, adjoining properties and the environment during the
contract duration.

Temporary erosion controls shall be selected and implemented by the Contractor to control erosion during
the construction of the project. This work shall consist of properly scheduling the work to limit the
amount of area disturbed at any one time and the use of erosion control measures shown or as ordered by
the Architect. Such measures include silt fencing, sediment bags, sediment basins, fiber mats, granular
surface treatments, mulches, grasses, slope drains and other devices or methods.

The Contractor shall coordinate installation of all temporary erosion controls, with permanent erosion
control features to the extent practical to assure economical, effective and continuous erosion control
throughout the construction and post construction periods.

Maintenance shall include daily inspections, patching and replacing of all erosion control features;
removal of soil buildup from sediment traps and at other erosion control structures, including disposal of
this material; and any other action required to effectively prevent erosion and damage by runoff.

Submittals:

1.

The Contractor shall submit a complete list of all materials and a schedule for the completion of this work
to the Architect for review.

Submit a schedule of earthwork, time lines for disturbing and stabilizing areas, and plans and schedules for
the installation of temporary and permanent erosion controls.

PART 2 - MATERIALS

2.01

2.03

EROSION CONTROL MATERIALS

A

B.

Silt fence: shall be ‘Envirofence’ as manufactured by Mirafi, Inc., Charlotte, North Carolina, or equal.

Hay bales: shall consist of appropriately sized bales, securely bound with twine and anchored using hardwood
stakes. Low grade, musty, slightly rotten hay, or straw unfit for animal consumption will be acceptable. Bales
which lose their integrity shall be replaced.

Mulch: shall consist of native hay, as described above, chopped into pieces no longer than 6” and uniformly
applied and maintained at a depth of not less than 3” loose thickness.

Temporary Seed: seed utilized in temporary erosion control may consist of annual rye grass, winter rye or
other fast growing acceptable seed.

PRODUCT DELIVERY, STORAGE AND HANDLING

A

General:
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1. All manufactured products shall be packaged and properly protected to prevent damage or contamination
during shipment and storage and shall be prominently identified by manufacturer’s name, product
information, and quantity.

2. Earthen materials shall be suitably stockpiled and covered to prevent erosion or contamination.

3. Factory packaged products shall be stored in their original unopened containers. If outdoors, they shall be
stored on pallets and protected from rain and sun under a light colored, heat reflective, opaque cover in a
manner that provides a free-flowing air space between the container and cover.

PART 3 - EXECUTION
3.01 GENERAL

A. General:

1. In the event of conflict between these specification requirements and pollution control laws, rules or
regulations of Federal, State, or local agencies, the more restrictive provisions shall apply.

2. The Architect will have the authority to limit the surface area of erodible earth material exposed by
clearing, excavation and fill operations and to direct the Contractor to provide temporary pollution control
measures to minimize the potential for damage to adjacent property; contamination of streams, lakes,
ponds, or other water courses; and to protect constructed fills and other portions of the work.

3. Nothing as provided above will be deemed as a limitation on the contractor in controlling the work to
prevent erosion. Failure by the Architect to enforce such limits shall not relieve the Contractor of his
responsibility to control erosion.

3.03 SCHEDULE OF WORK
A General:

1. Prior to the start of construction, the Contractor shall submit his schedule for clearing and grubbing;

grading near steep slopes; areas with erodible soils; work in swales or at structures near watercourses; and

all other portions of the site.

2. The schedule shall include proposed methods and timing for erosion control and restoration on the site,
haul roads and onsite borrow areas and his plan for disposal of surplus excavated materials.

3. Work shall not be started until the erosion control schedules and methods are accepted by the Architect.
As conditions change during construction, the Contractor may be required to submit a revised schedule for
acceptance by the Architect.

4. Temporary control measures shall be used to prevent and/or correct conditions that may develop during
construction and are needed prior to installation of permanent erosion control. These measures shall fully
address conditions that develop as a result of normal construction practices, or the Contractor’s selected
means and methods, but are not associated with permanent constructed facilities.

5. Asa minimum, temporary erosion controls shall consist of silt fencing at site boundaries.

3.04 AREAS OF WORK

A. General:

1. The Contractor shall limit the area of clearing and grubbing, excavation, borrow and embankment
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operations in progress to the minimum extent practical, commensurate with the Contractor’s ability and
progress in completing finish grading and installation of permanent erosion control measures.

2. Ingeneral, it is expected that any area disturbed during each day shall be stabilized prior to the end of the
day.

3. Despite any limitation imposed by the Architect, the Contractor shall remain solely responsible for proper
and effective erosion control at all times during the work.

3.05 INSTALLATION METHODS

A.

Manufactured Materials:

1. All manufactured materials shall be installed in accordance with the manufacturer’s recommendations and
the “Best Management Practices” published by State and Federal agencies.

Temporary Seed:

1. Seed shall be applied using appropriate methods to result in a uniform application at a rate of not less than
two (2) pounds of seed per one thousand (1,000) square feet.

Mulch:

1. Mulch shall be applied using blowing methods or hand spreading. The method shall be selected by the
Contractor and closely controlled to result in a uniform application not less than 3 inches deep.

2. All mulch shall be chopped prior to application and kept in place by using acceptable means.
Hay Bales:
1. Each hay bale shall be secured using a minimum of two hardwood stakes of appropriate length (4-0”

minimum). Stakes shall be sharpened to allow driving through the hay bales without damaging the
integrity of the hay bale.

3.06 WATER CONTROL

A

B.

General:

1. The primary goals to be met in controlling water at the site(s) shall be:

a) To prevent uncontaminated (clear) water from passing over disturbed and unstabilized areas,
and

b) to prevent uncontaminated (clear) water from mixing with turbid water, and

c) to minimize the potential for generation of turbid water by promptly stabilizing all disturbed
areas, and

d) to properly treat contaminated and/or turbid water prior to discharge from the site(s).

2. To achieve the above goals, the Contractor shall be responsible to properly schedule his work, promptly
install erosion control measures, control water flow onto, across and away from the work area(s), and limit
the amount of unstabilized or disturbed area to the maximum extent practical.

Construction Sequencing:

1. Begin earthwork by constructing stabilized construction entrance(s), upslope diversion ditches, sediment
traps, check dams and any wet ponds, infiltration basins or similar structures.
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2. All disturbed areas shall be stabilized at the earliest opportunity. In no case shall more than ten (10)
calendar days lapse between the initial disturbance of any area and the installation of temporary
stabilization measures. Temporary stabilization measures shall consist of seeding, mulching and, where
applicable, installation of erosion control matting, check dams and sediment control basins.

3. Coordinate all excavation work with the weather so that work areas are stabilized prior to storm events.

C. Temporary Diversion of Water:
D. Preparation for Storms:

1. If heavy rain or snow melt is predicted, take all applicable precautions necessary to prevent erosion.

2. Provide temporary sheeting on soil stockpiles, in swales, on soils prone to erosion, etc. to prevent washing
of sediment into the stormwater management system.

3. Ensure all slopes and other critical areas are properly stabilized prior to storms.

4. Remove accumulated sediment from all traps, check dams and forebays.

END OF SECTION 02030
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SECTION 02100 - SITE PREPARATION

PART 1 - GENERAL
11 SUMMARY

A Protection of existing trees, vegetation, landscaping materials, and site improvements not
scheduled for clearing which might be damaged by construction activities.

B. Trimming of existing trees and vegetation for protection during construction activities.

C. Clearing and grubbing of stumps, vegetation, debris, rubbish, designated trees, and site
improvements.

D. Topsoil stripping and stockpiling.

E. Temporary erosion control, siltation control, and dust control.

F. Temporary protection of adjacent property, structures, benchmarks, and monuments.

G. Watering of trees and vegetation during construction activities.

H. Removal and legal disposal of cleared materials.

1.2 QUALITY ASSURANCE

A Comply with governing codes and regulations. Use experienced workmen.

PART 2 - PRODUCTS
2.1 PRODUCTS
A Tree protection, erosion control, siltation control, and dust control materials suitable for site
conditions.
PART 3 - EXECUTION
3.1 CLEARING
A. Prevent damage to existing improvements indicated to remain, including improvements on and off
site. Protect existing trees and vegetation indicated to remain. Do not stockpile materials and

restrict traffic within drip line of trees. Provide and maintain temporary guards to encircle trees or
groups of trees; obtain approval before beginning work.
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B. Water vegetation as required to maintain health. Cover temporarily exposed roots with wet burlap
and backfill as soon as possible. Coat cut plant surfaces with approved emulsified asphalt plant
coating.

C. Repair or replace vegetation which has been damaged or pay damages. Remove heavy growths of

grass before stripping. Stockpile satisfactory topsoil without stones, foreign matter and weeds in
locations directed.

D. Completely remove all improvements including stumps and debris except for those indicated to
remain. Remove below grade improvements at least 12" below finish grade and to the extent
necessary to not interfere with new construction. Remove abandoned mechanical and electrical
work as required.

E. Prevent erosion and siltation of streets, catch basins and piping. Control windblown dust.
Remove waste materials and unsatisfactory topsoil from site and dispose of in a legal manner.

END OF SECTION 02100
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SECTION 02200 - EARTHWORK

PART 1 - GENERAL

11 SUMMARY

A Provide subbase materials, drainage fill, and common fill materials for slabs, pavements, and
improvements.
B. Provide suitable fill from offsite if on-site quantities are insufficient or unacceptable, and legally

dispose of excess fill offsite.
1.2 SUBMITTALS
A Submit for approval test reports, list of materials and gradations proposed for use.

13 QUALITY ASSURANCE

A Compaction:
1. Under structures, building slabs, steps, pavements, and walkways, 95 percent maximum
density, ASTM D 1557.
2. Under lawns or unpaved areas, 90 percent maximum density, ASTM D 1557.
B. Grading Tolerances Outside Building Lines:
1. Lawns, unpaved areas, and walks, plus or minus 1 inch.
2. Pavements, plus or minus 1/2 inch.

PART 2 - PRODUCTS
2.1 MATERIALS

A Subbase material: Gravel or crushed stone graded for intended use as subbase for paving
materials specified.

B. Drainage fill: Washed gravel or crushed stone, 1/4" to 3/4" size; ASTM C33, Size 67.

C. Common fill: Mineral soil substantially free from organic and unsuitable materials, and free from
rock or gravel larger than 2" in diameter; 80 percent passing No. 40 sieve and not more than 50
percent passing No. 200 sieve.

D. Structural fill: Gravel or sandy gravel free of organic and unsuitable materials and within the
following gradation limits: 4" sieve, 100 percent finer by weight; 1" sieve, 60 to 100 percent; No.
4 sieve, 25 to 85 percent; No0.20 sieve, 10 to 60 percent; No. 50 sieve, 4 to 35 percent; No. 200
sieve, 0 to 5 percent.

PART 3 - EXECUTION
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3.1 INSTALLATION

A

D.

Excavation is unclassified and includes excavation to subgrade regardless of materials
encountered. Repair excavations beyond elevations and dimensions indicated as follows:

1. At structure: Concrete or compacted structural fill.
2. Elsewhere: Backfill and compact as directed.

Do not perform work without written authorization from the Owner if subgrade material is
unsuitable for intended use.

Maintain stability of excavations; coordinate shoring and bracing as required by authorities having
jurisdiction. Prevent surface and subsurface water from accumulating in excavations. Stockpile
satisfactory materials for reuse, allow for proper drainage and do not stockpile materials within
drip line of trees to remain.

Compact materials at the optimum moisture content as determined by ASTM D1557 by aeration

or wetting to the following percentages of maximum dry density:

1. Structure, Pavement, Walkways: Subgrade and each fill layer to 95% of maximum dry
density to suitable depth.
2. Unpaved Areas: Top 6" of subgrade and each fill layer to 90% maximum dry density.

Place acceptable materials in layers not more than 8" loose depth for materials compacted by
heavy equipment and not more than 4" loose depth for materials compacted by hand equipment to
subgrades indicated as follows:

1. Structural Fill: Use under foundations, slabs on grade in layers as indicated.

2. Drainage Fill: Use under designated building slabs, at foundation drainage and elsewhere
as indicated.

3. Common Fill: Use under unpaved areas.

4. Subbase Material: Use under pavement, walks, steps, piping and conduit.

Grade to within 1/2" above or below required subgrade and within a tolerance of 1/2" in 10'.

Protect newly graded areas from traffic and erosion. Recompact and regrade settled, disturbed
and damaged areas as necessary to restore quality, appearance, and condition of work.

Control erosion and windblown dust. Dispose of waste and unsuitable materials off site in a legal
manner.

END OF SECTION 02200
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SECTION 02520 - PORTLAND CEMENT CONCRETE PAVING

PART 1 - GENERAL
11 SUMMARY

A Provide cast-in-place concrete paving over prepared subbase:

1. Walkways and aprons.

1.2 SUBMITTALS

A Submit for approval product data, mix design, mock-ups, test reports.
1.3 QUALITY ASSURANCE

A Comply with governing codes and regulations. Provide products of acceptable manufacturers
which have been in satisfactory use in similar service for three years. Use experienced installers. Deliver, handle,

and store materials in accordance with manufacturer's instructions.

B. Construction Tolerance: 1/8" in 10' for grade and alignment of top of forms; 1/4" in 10' for
vertical face on longitudinal axis.

PART 2 - PRODUCTS
2.1 PRODUCTS

A Concrete: ASTM C 150, Type 1, Portland cement; ASTM C 33, normal weight aggregates;
potable water. 4000 PSI, air content 5% (+/- 1.5%)

1. Finish: walks: broom finish; curbs: rub exposed areas.
B. Wire Mesh: Welded plain steel wire fabric, ASTM A 185.
C. Reinforcing Bars: Deformed steel bars, ASTM A 615, Grade 60.
D. Joint Dowel Bars: Plain steel bars, ASTM A 615, Grade 60.
E. Liquid-Membrane Forming and Sealing Curing Compound: ASTM C 309, Type I, Class A.
F. Air-Entraining Admixture: ASTM C 260, for exterior exposed concrete and foundations

exposed to freeze-thaw.
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PART 3 - EXECUTION
3.1 INSTALLATION

A Proof roll subbase and check for unstable areas. Report unsatisfactory conditions in writing.
Beginning paving work means acceptance of subbase.

B. Comply with concrete section for concrete mix, placement, joints, tolerances, curing, repairs and

protection.

END OF SECTION 02520
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SECTION 02665 - WATER SYSTEMS

PART 1 - GENERAL
11 SUMMARY
A Provide new underground, exterior water service piping system, connected to existing well.
Include piping, control valves, and steel and concrete anchorages. Water service system and
piping, accessories, and appurtenances for potable water and fire service outside the building.
1.2 SUBMITTALS
A Submit for approval shop drawings, product data, test reports.
1.3 QUALITY ASSURANCE
A Comply with governing codes and regulations. Provide products of acceptable manufacturers
which have been in satisfactory use in similar service for three years. Use experienced installers.
Deliver, handle, and store materials in accordance with manufacturer's instructions.
B. Testing: Hydrostatic tests per note W-12 on sheet C3 of the Drawings.

PART 2 - PRODUCTS

2.1 MATERIALS

A Ductile Iron Pipe 4 Inches and Larger: AWWA C151, Class 50 minimum.
1. Lining: AWWA C104, cement mortar, seal coated.
2. Gaskets: AWWA C111.
3. Ductile Iron and Cast Iron Fittings, AWWA C110 or AWWA C153, 250 psi minimum

pressure rating; AWWA C104 cement mortar lining; AWWA C111 rubber gaskets.

B. Copper Water Tube 2 Inches and Smaller: ASTM B 88, Type K seamless, annealed temper;
ANSI B16.22 wrought-copper solder-joint copper fittings.

C. Valves:
1. Rising stem gate valves 3 Inches and larger, AWWA C500 or AWWA C5009.
2. Valve Accessories: Cast-iron valve boxes, curb stops, and service boxes for curb stops.
3. Service clamps and corporation stops for new connections 2 inches and smaller.
D. Anchorages:
1. Clamps, Straps, and Washers: ASTM A 506, steel.
2. Rods: ASTM A 575, steel.
3. Rod Couplings: ASTM A 197, malleable iron.
4, Bolts: ASTM A 307, steel.
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5 Cast-Iron Washers: ASTM A 126, gray iron.
Concrete Reaction Backing: ASTM C 150, Type | Portland cement for 3500 psi, 28 day

minimum compressive strength.

E. Fire Hydrants: SEE DRAWINGS

F. Identification: Metallic-lined plastic underground warning tapes.

PART 3 - EXECUTION

3.1 INSTALLATION

Install materials and systems in accordance with manufacturer's instructions and approved

A
submittals. Install materials and systems in proper relation with adjacent construction. Coordinate
with work of other sections.

B. Clean and sterilize system. Test for proper operation. Backfill and protect work from damage.

END OF SECTION 02665
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SECTION 02670 - WATER SUPPLY WELLS

PART 1 - GENERAL

11

A.

B.

C.

1.2

A

SECTION REQUIREMENTS
Submittals:
1. Product Data: For each type of valve.
a. Certified performance curves and rated capacities of well pumps and specialties.

Allowances: Water supply wells and well pumps are covered by cash allowance. Allowance
includes labor and materials. See Section 01200 "Price and Payment Procedures."

Unit Prices: Unit prices are as stipulated in the Form of Agreement. See Section 01200 "Price
and Payment Procedures.” Measure installed wells, including casings, and grout per linear foot
of well depth.

FIELD CONDITIONS

Well Drilling Water: Provide temporary water and piping for drilling purposes. Provide
necessary piping for water supply.

PART 2 - PRODUCTS

2.1

A

B.

C.

2.2

A

B.

C.

PERFORMANCE REQUIREMENTS
Minimum Tested Water Supply Well Performance Capacity: 10 gallons per minute.

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 AWWA A100.

WELL CASINGS

Steel Casing: AWWA C200, single ply, steel pipe with threaded ends and threaded couplings
for threaded joints.

Pitless Adapter: Fitting, of shape required to fit onto casing, with waterproof seals.

Pitless Unit: Factory-assembled equipment that includes pitless adapter.
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D.

E.

2.3

A

2.4

A

25

A

B.

Well Seals: Casing cap, with holes for piping and cables, that fits into top of casing and is
removable, waterproof, and vermin proof.

Well Screens: Screen fabricated of ASTM A 666, Type 304 stainless-steel tube, with slotted or
perforated surface and designed for well-screen applications.
SUBMERSIBLE WELL PUMPS

See plumbing drawings for specifications and performance.

WATER PIPING
Description: ASTM D 2239, SIDR Numbers 5.3, 7, or 9 PE pipe; made with PE compound

number required to give pressure rating not less than 160 psig. Include NSF listing mark
"NSF pw."

CAPACITIES AND CHARACTERISTICS

Pump:

1. Capacity: 10 gpm.

2. Discharge Head: 325 ft.
3. Discharge Size: 1 '4”.
4. Lift: 180 feet.

Compression Tank Capacity: 116 gal.
1. 31.3 gal. drawdown at 40/60PSI

PART 3 - EXECUTION

3.1

A

B.

C.

D.

INSTALLATION

Construct well and install permanent casing, screen, and grout. Set casing and liners round,
plumb, and true to line.

Take samples of substrata formation at 10-foot intervals and at changes in formation throughout
entire depth of each well. Preserve samples on-site in glass jars properly labeled for
identification.

Prepare reports on static level of ground water, level of water for various pumping rates, and
depth to water-bearing strata.

Install permanent casing with temporary well cap. Install with top of casing 36 inches above
existing grade.
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E. Develop wells to maximum yield per foot of drawdown. Extract maximum practical quantity of
sand, drill fluid, and other fine materials from water-bearing formation.

F. Install submersible well pumps according to HI 2.1-2.4.

G. Test and disinfect wells according to AWWA A100, AWWA C654, and authorities having
jurisdiction.

END OF SECTION 02670
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SECTION 02700 - SEWERAGE AND DRAINAGE SYSTEMS

PART 1 - GENERAL

11 SUMMARY

A Provide the following:
1. Sanitary sewerage piping.
2. Septic System
1.2 SUBMITTALS
A Submit for approval shop drawings, product data, test reports.

13 QUALITY ASSURANCE

A Comply with governing codes and regulations. Provide products of acceptable manufacturers
which have been in satisfactory use in similar service for three years. Use experienced installers.
Deliver, handle, and store materials in accordance with manufacturer's instructions.

PART 2 - PRODUCTS

2.1 PRODUCTS

A Pipe and Fittings:

Corrugated Polyethylene (PE) Drainage Tubing and Fittings: AASHTO M 252 Interim,
Type S, with smooth waterway for coupling joints.

2. Polyvinyl Chloride (PVC), Sewer Pipe and Fittings: ASTM D 3034, SDR 35, for
solvent-cemented or gasketed joints.
3. Polyvinyl Chloride (PVC), Profile, Gravity Sewer Pipe and Fittings: ASTM F 794, open
and closed profile, bell and spigot for gasketed joints.
4, Gaskets: Compatible with pipe materials joined.
B. Manholes:
1. Precast Concrete Manholes: ASTM C 478.
2. Manhole Steps: Ductile iron or cast aluminum.
3. Manhole Frames and Covers: ASTM A 536, Grade 60-40-18, heavy-duty ductile iron
with lettering.
C. Cleanouts:
1. PVC with cast-iron adapter.
D. Identification: Metallic-lined plastic underground warning tapes.
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PART 3 - EXECUTION

3.1 INSTALLATION

Install materials and systems in accordance with manufacturer's instructions and approved

A.
submittals. Install materials and systems in proper relation with adjacent construction. Coordinate
with work of other sections.

B. Test for proper operation. Clean and protect work from damage.

END OF SECTION 02700
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11 SUMMARY

A Provide cast-in-place concrete for general building construction, including, without limitation:
1. Footings, foundation walls.
2. Slab on grade.

1.2 SUBMITTALS

A Submit for approval shop drawings, product data, mix design proposed for use, mock-ups, test
reports.

1.3 QUALITY ASSURANCE
A Comply with governing codes and regulations. Provide products of acceptable manufacturers

which have been in satisfactory use in similar service for three years. Use experienced installers.
Deliver, handle, and store materials in accordance with manufacturer's instructions.

B. Standards:
1. ACI 301, Specifications for structural Concrete for Buildings.
2. ACI 318, Building Code Requirements for Reinforced Concrete, and CRSI Manual of

Standard Practice.

C. Floor Flatness and Levelness Tolerances:
1. Subfloors Under Materials Such as Concrete Toppings and Ceramic Tile: ACI 302.1R
and ASTM E 1155, floor flatness (Ff) of 15, floor levelness (Fl) of 13.
2. Subfloors Under Materials Such As Vinyl Tile and Carpet: ACI 302.1R and ASTM E

1155, floor flatness (Ff) of 20, floor levelness (FI) of 17.

PART 2 - PRODUCTS

2.1 PRODUCTS

A. Concrete Design Mixes, ASTM C 94, 28 Day Compressive Strength:
1. Columns, Beams, Walls and Foundations: 4000 psi.
2. Slabs on Grade: 4000 psi.
3. Footings: 4,000 psi
B. Formwork: Plywood or metal panel formwork sufficient for structural and visual requirements.
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1. Special forms for textured finish concrete.
2. Metal, plastic or paper tubes for cylindrical columns and supports.
C. Reinforcing Materials:
1. Reinforcing Bars: ASTM A 615, Grade 60, deformed.
2. Steel Wire: ASTM A 82.
D. Concrete Materials: ASTM C 150, Type |, Portland cement; potable water.
1. Normal weight aggregates, ASTM C 33.
2. Light weight aggregates, ASTM C 330.
3. Fly Ash: ASTM C 618, Type F.
E. Concrete Admixtures: Containing less than 0.1 percent chloride ions.
1. Air-Entraining Admixture: ASTM C 260, for exterior exposed concrete and foundations
exposed to freeze-thaw.
2. Water-Reducing Admixture: ASTM C 494, Type A, for placement and workability.
3. High-Range Water-Reducing Admixture, Super Plasticizer: ASTM C 494, Type F or G
for placement and workability.
3. Water-Reducing, Accelerating Admixture: ASTM C 494, Type E for placement and
workability.
4, Water-Reducing, Retarding Admixture: ASTM C 494, Type D for placement and
workability.
F. Auxiliary Materials:
1. Vapor Retarder: ASTM E 154 polyethylene sheet, 6 mils.
2. Liquid Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class A.
3. Water-Based Acrylic Membrane Curing Compound: ASTM C 309, Type 1, Class B.
4. Underlayment Compound: Free-flowing, self-leveling cement-based compound.
G. Concrete Finishes For Formed Surfaces:
1. Surfaces Not Exposed To View: As-cast form finish.
2. Surfaces Exposed To View: Smooth rubbed finish.
H. Concrete Finishes for Monolithic Slabs:
1. Trowel finish for surfaces to be exposed to view or covered with resilient flooring, carpet,
tile, or other thin finish system.
2. Trowel and fine broom finish for surfaces to receive thin-set ceramic or quarry tile.
3. Nonslip broom finish for exterior concrete platforms, steps, and ramps.
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PART 3 - EXECUTION
3.1 INSTALLATION

A Comply with ASTM C94. Do not change mix design without approval. Calcium chloride
admixtures are not permitted.

B. Chamfer exposed edges/corners to provide straight lines.

C. Tolerance: Plus 1/8" in 10" for grade, alignment, and straightness.

D. Construction Joints: Use keyways, continue reinforcement through joint.

E. Expansion Joints: For exterior work locate 30’ o.c. at approved locations. Provide smooth dowels

across joint which permit 1" horizontal movement and no vertical shear movement.

F. Isolation Joints: Provide between slabs and vertical elements such as columns and structural
walls.
G. Control Joints: Provide sawn or tooled joints or removeable insert strips; depth equal to 1/4 slab

thickness. Spacing as required and approved.

H. Wall Finishes: As-cast and patched for concealed work; rubbed smooth, filled and cement paste
coated for exposed work.

I Slab Finishes: Obtain sample approval before beginning work.

1. Trowel: Hard, smooth, uniform surface for areas to receive resilient flooring, carpet, or
other thin finish material.
2. Broom: After trowel finishing, roughen surface by fine brooming perpendicular to traffic

direction for exposed exterior walks, steps and ramps.
J. Cure and protect work. Report defective work in writing.

END OF SECTION 03300
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SECTION 05500 - METAL FABRICATIONS

PART 1 - GENERAL
1.1 SUMMARY
A. Provide the following:
1. Tubular Steel Bollards
1.2 SUBMITTALS
A. Submit for approval samples for items exposed to view, shop drawings, product data,
1.3 QUALITY ASSURANCE
A. Comply with governing codes and regulations. Provide products of acceptable manufacturers which have
been in satisfactory use in similar service for three years. Use experienced installers. Deliver, handle,
and store materials in accordance with manufacturer's instructions.
PART 2 - PRODUCTS
2.2 PRODUCTS
A. Ferrous Materials:
1.  Steel Plates, Shapes and Bars: ASTM A 36.
2.  Steel Tubing: 3.57x3.5”x1/4” Cold-formed steel tubing complying with ASTM A 500.
3.  Steel Pipe: ASTM A 53, standard weight (Schedule 40), black finish.
B. Fasteners:
1. Zinc-Coating: Fasteners in exterior assemblies or exterior walls.

C. Auxiliary Materials:

1.  Galvanizing Repair Paint: SSPC - Paint 20.
2. Bituminous Paint: Asphalt mastic, SSPC - Paint 12.

2.3 FABRICATIONS

A. General: Shear and punch metals cleanly and accurately. Remove burrs and ease exposed edges. Form
bent-metal corners to smallest radius possible without impairing work

B. Welding: Weld corners and seams continuously. Use materials and methods that minimize distortion and
develop strength and corrosion resistance of base metals. At exposed connections, finish welds and
surfaces smooth with contour of welded surface matching those adjacent.

C. Fabricate steel columns with ¥4 steel baseplates sized per plan

D. Prepare uncoated ferrous metal surfaces to comply with SSPC-SP 3, "Power Tool Cleaning," and paint with
a fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MP1#79.
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PART 3 - EXECUTION
3.2 INSTALLATION

A. Take field measurements prior to preparation of shop drawings and fabrication. Do not delay job; allow
for cutting and fitting if field measurement not practical.

B. Form work true to line with sharp angles and edges. Weld continuously, grind flush and make smooth on
exposed surfaces.

C. Install work plumb and level with hairline joints and ground flush welds.
D. Touch-up damaged coatings with shop primer and galvanize repair paint.
E. Paint items scheduled in accordance with painting section.

END OF SECTION 05500
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SECTION 05520 - METAL RAILINGS

PART 1 - GENERAL

11 SECTION REQUIREMENTS

A Structural Performance: Provide railings capable of withstanding structural loads required by
ASCE 7.
B. Submittals: Shop Drawings

PART 2 - PRODUCTS
2.1 METALS
A Steel Pipe: ASTM A 53, Schedule 40.

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails, unless otherwise indicated.

2.2 FABRICATION

A Assemble railing systems in shop to the greatest extent possible. Use connections that maintain
structural value of joined pieces.

B. Form changes in direction of railing members by mitering at elbow bends or use prefabricated
fittings.

C. Fabricate railing systems and handrails for connecting members by welding.

D. Provide manufacturer's standard wall brackets, flanges, miscellaneous fittings, and anchors to

connect handrail and railing members to other construction.
E. Provide wall returns at ends of wall-mounted handrails.
2.3 FINISHES

A Steel Railings: Cleaned and shop primed; field painted.
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PART 3 - EXECUTION

3.1 INSTALLATION

A Fit exposed connections accurately together to form tight, hairline joints.
B. Set railings accurately in location, alignment, and elevation and free of rack.
C. Attach handrails to wall with wall brackets.

END OF SECTION 05520
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SECTION 06100 - ROUGH CARPENTRY

PART 1 - GENERAL
1.1 SECTION REQUIREMENTS
A. Submittals: Model code evaluation reports for wood-preservative treated wood, engineered wood
products, and metal framing anchors.
PART 2 - PRODUCTS
2.1 WOOD PRODUCTS, GENERAL
A Lumber: Provide dressed lumber, S4S, marked with grade stamp of inspection agency.
B. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current
model code research or evaluation reports exist that show compliance with building code in effect
for Project.

2.2 TREATED MATERIALS

A Preservative-Treated Materials: AWPA C2 , except that lumber not in ground contact and not
exposed to the weather may be treated according to AWPA C31 with inorganic boron (SBX)].

1. Use treatment containing no arsenic or chromium.
2. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.
3. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC

Board of Review.

B. Provide preservative-treated materials for items indicated on Drawings, and the following:
1. Concealed members in contact with masonry or concrete.
2. Wood floor plates that are installed over concrete slabs-on-grade.

2.3 LUMBER

A Dimension Lumber:
1. Maximum Moisture Content: 15 percent for 2-inch nominal thickness or less, 19 percent
for more than 2-inch nominal thickness.
2. Non-Load-Bearing Interior Partitions: No. 2 or better, Eastern softwoods: NELMA;
Northern species: NLGA.
3. Framing Other Than Non-Load-Bearing Partitions: No. 2 or better, Hem-fir (north):

NLGA; Spruce-pine-fir: NLGA.
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2.4

2.5

2.6

B. Miscellaneous Lumber: No. 2 or better grade with 15 percent maximum moisture content of any
species. Provide for nailers, blocking, and similar members.

ENGINEERED WOOD PRODUCTS
A Engineered wood products with allowable design stresses, as published by manufacturer, that meet
or exceed those indicated. Manufacturer's published values shall be demonstrated by

comprehensive testing.

B. Laminated-Veneer Lumber; Manufactured with exterior-type adhesive complying with ASTM D
2559. Allowable design values determined according to ASTM D 5456.

1. Extreme Fiber Stress in Bending, Edgewise: 2600 psi (17.9 MPa) for 12-inch nominal-
(286-mm actual-) depth members.
2. Modulus of Elasticity, Edgewise: 1,800,000 psi (12 400 MPa).

PLYWOOD BACKING PANELS

A Telephone and Electrical Equipment Backing Panels: Plywood, Exposure 1, C-D Plugged, fire-
retardant treated, not less than 3/4 inch thick.

MISCELLANEOUS PRODUCTS

A Fasteners: Size and type indicated. Where rough carpentry is exposed to weather, in ground
contact, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying
with ASTM A 153/A 153M.

1. Garage Building
a. Power-Driven Fasteners: CABO NER-272.
b. Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568, Property
Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat

washers.

2. Salt Storage Building

a. All fasteners exposed on interior to be Type 316 Stainless Steel meeting ATSM A
153/A
B. Metal Framing Anchors: Structural capacity, type, and size indicated.

1. Use anchors made from hot-dip galvanized steel complying with ASTM A 653/A 653M,
G60 (Z180) coating designation for interior locations where stainless steel is not
indicated.

2. Use anchors made from stainless steel complying with ASTM A 666, Type 304 for
exterior locations and where indicated.

3. Hangers exposed in the Salt Storage Building interior are to be G-185 hot-dipped

galvanized and epoxy-coated in field.

C. Sill-Sealer: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick.
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PART 3 - EXECUTION
3.1 INSTALLATION
A Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.

Locate nailers, blocking, and similar supports to comply with requirements for attaching other
construction.

B. Securely attach rough carpentry to substrates, complying with the following:
1. CABO NER-272 for power-driven fasteners.
2. Published requirements of metal framing anchor manufacturer.
3. Table 23-11-B-1, "Nailing Schedule," and Table 23-11-B-2, "Wood Structural Panel Roof

Sheathing Nailing Schedule,” in ICBO's Uniform Building Code.
B. Sealing to Comply with Air Barrier Requirements:

1. Seal sill plate to foundation / floor
2. Seal seams between framing members on all exterior walls (including house/garage shared wall).

END OF SECTION 06100
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SECTION 06160 - SHEATHING

PART 1 - GENERAL
11 SECTION REQUIREMENTS

A Submittals: Model code evaluation reports for insulating foam wall sheathing and building wrap.

PART 2 - PRODUCTS
2.1 WOOD PANEL PRODUCTS, GENERAL
A Plywood: DOC PS 1.
2.2 ROOF SHEATHING
A Plywood Roof Sheathing: Exterior, Structural | Exposure 1 sheathing 5/8” min T&G.

2.3 MISCELLANEOUS PRODUCTS

A Fasteners: Size and type indicated.
1. For roof sheathing, provide fasteners with hot-dip zinc coating complying with ASTM A
153/A 153M.
2. Power-Driven Fasteners: CABO NER-272.
B. Weather-Resistant Sheathing Paper:
1. Building Wrap: ASTM E 1677, Type | air retarder; with flame-spread and smoke-

developed indexes of less than 25 and 450, respectively, when tested according to ASTM
E 84; UV stabilized; and acceptable to authorities having jurisdiction.

a. Products:
1) Manufacturers: Tyvek, Typar, Certainteed or equivalent.
C. Sheathing Joint-and-Penetration Treatment Materials:
1. Sheathing Tape for Foam-Plastic Sheathing: Pressure-sensitive plastic tape

recommended by sheathing manufacturer for sealing joints and penetrations in sheathing.
D. Adhesives for Field Gluing Panels to Framing: APA AFG-01.

E. Flexible Flashing: Adhesive rubberized-asphalt compound, bonded to polyethylene film, with an
overall thickness of 0.030 inch (0.8 mm).
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PART 3 - EXECUTION

3.1 INSTALLATION

A Securely attach to substrates, complying with the following:
1. CABO NER-272 for power-driven fasteners.
2. Table 2304.10.1, “Fastening Schedule” in the International Building Code 2105.
B. Fastening Methods:
1. Roof Sheathing:
a. Nail or staple to wood framing.
b. Allow minimum 1/16” gap at butt joints
c. Install H Clips to join sheathing edges between trusses.
b. Sheathing Joint-And-Penetration Treatment: Seal sheathing joints according to

sheathing manufacturer's written instructions.

D. Building Wrap Installation:
1. Apply building wrap immediately after sheathing is installed.
2. Seal seams, edges, fasteners, and penetrations with tape.
3. Extend into jambs of openings and seal corners with tape.

END OF SECTION 06160
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SECTION 06175 - SHOP-FABRICATED WOOD TRUSSES

PART 1 - GENERAL

11 SECTION REQUIREMENTS

A.

Structural Performance: Provide metal-plate-connected wood trusses capable of withstanding
design loads indicated without exceeding TPI 1 deflection limits.

Submittals: Product Data, Shop Drawings, and structural analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

Fabricator Qualifications: Shop that participates in a recognized quality-assurance program that
complies with quality-control procedures in TPI 1 and that involves third-party inspection by an
independent testing and inspecting agency acceptable to Architect and authorities having
jurisdiction.

Comply with applicable requirements and recommendations of the following publications:

1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss Construction."

2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal Plate
Connected Wood Trusses."

3. TPI HIB, "Commentary and Recommendations for Handling, Installing & Bracing Metal

Plate Connected Wood Trusses."

Wood Structural Design Standard: Comply with applicable requirements in AF&PA's "National
Design Specifications for Wood Construction™ and its "Supplement."”

PART 2 - PRODUCTS

2.1 MATERIALS

A

Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the American
Lumber Standards Committee Board of Review, any species, graded visually or mechanically.

1. Provide dry lumber with 19 percent maximum moisture content at time of dressing.
2. Salt Storage Building Trusses to be Pressure Treated Lumber
a. Inthe event that PT lumber for trusses is unavailable, standard wood trusses may be
coated with a preservative by truss manufacturer or erection contractor (see Section
09910 for preservative specification). If applied by truss manufacturer, a written
certification is required that the treatment has been done and the product used.

Connector Plates: TPI 1, fabricated from hot-dip galvanized steel sheet complying with ASTM A
653/A 653M; Structural Steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or
high-strength low-alloy steel Type B (HSLAS Type B); G60 (Z180) coating designation; and not
less than 0.036 inch (0.9 mm) thick.
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2.2

1. Salt Storage Building Connector Plates to be G-185 Hot-Dipped Galvanized finish and epoxy
coated in field by erection contractor (See Section 09910 for finish specification).

C. Fasteners: Where trusses are exposed to weather or in area of high relative humidity, provide
fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

D. Metal Framing Anchors: Provide framing anchors made from hot-dip, zinc-coated steel sheet
complying with ASTM A 653/A 653M, G60 (Z180) coating designation.

FABRICATION

A Assemble trusses using jigs or other means to ensure uniformity and accuracy of assembly with

joints closely fitted. Fabricate wood trusses within manufacturing tolerances in TPI 1.

PART 3 - EXECUTION

3.1

INSTALLATION

A

Install and brace trusses according to TPl recommendations and as indicated. Install trusses
plumb, square, and true to line and securely fasten to supporting construction.

Anchor trusses securely at bearing points; use metal framing anchors. Install fasteners through
each fastener hole in metal framing anchor.

Securely connect each truss ply required for forming built-up girder trusses. Anchor trusses to
girder trusses.

Install and fasten permanent bracing during truss erection and before construction loads are
applied. Anchor ends of permanent bracing where terminating at walls or beams.

1. Install bracing to comply with Division 06 Section "Rough Carpentry."

2. Install and fasten strongback bracing vertically against vertical web of parallel-chord
floor trusses at centers indicated.

Install wood trusses within installation tolerances in TPI 1.

Do not cut or remove truss members.

Remove wood trusses that are damaged or do not meet requirements and replace with trusses that
do meet requirements.

END OF SECTION 06175
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SECTION 06402 INTERIOR ARCHITECTURAL WOODWORK

PART 1 GENERAL
1.1 SECTION REQUIREMENTS

A. Quality Standard: Architectural Woodwork Institute's "Architectural Woodwork Quality Standards."

B. Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work is completed, and HVAC
system is operating.

C. Submittals: Product data, cut sheets and shop drawings.

PART 2 PRODUCTS
2.1 MATERIALS

A. Hardboard: AHA A135.4.
B. Medium Density Fiberboard: ANSI A208.2, Grade 130, made with binder containing no urea formaldehyde.
C. Particleboard: ANSI A208.1, Grade M 2.
D. Softwood Plywood: DOC PS 1.
E. Hardwood Plywood and Face Veneers: HPVA HP 1, made with adhesive containing no urea formaldehyde.
F. Thermoset Decorative Panels: Comply with LMA SAT 1.
G. High Pressure Decorative Laminate: NEMA LD 3.
2.2 CABINET HARDWARE AND ACCESSORY MATERIALS
A. Butt Hinges: 2 3/4 inch, 5 knuckle steel hinges made from 0.095 inch thick metal, and as follows:
B. Semiconcealed Hinges for Flush Doors: BHMA A156.9, B01361.
C. Semiconcealed Hinges for Overlay Doors: BHMA A156.9, B01521.
D. Wire Pulls: Back mounted, solid metal, 4 inches long “C” style, 5/16 inch in diameter.
E. Catches: Magnetic catches, BHMA A156.9, B03141.
F. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081.
G. Drawer Slides: BHMA A156.9, B0O5091.
H. Box Drawer Slides: Grade 1HD 100.

I.  Grommets for Cable Passage through Countertops: 1 1/4 inch OD, molded plastic grommets and matching plastic caps with slot
for wire passage.

J. Exposed Hardware Finishes: Comply with BHMA A156.18 for BHMA code number indicated.
K. Finish: Satin Chrome: BHMA 626 or BHMA 652.

L. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln dried to 15 percent moisture content.
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2.3 INTERIOR WOODWORK

A

Plastic Laminate Cabinets: Wilsonart or approved equivalent

1. AWI Type of Cabinet Construction: Flush overlay.

2. Laminate Cladding: Horizontal surfaces other than tops, HGS; postformed surfaces, HGP; vertical surfaces, VGS ;
Edges,PVC edge banding, 0.12 inch thick; semiexposed surfaces, VGS.

3. Drawer Sides and Backs: Thermoset decorative panels.

4. Drawer Bottoms: Thermoset decorative panels.

Plastic Laminate Countertops: Custom grade.

a. Laminate Grade: HGS for flat countertops, HGP for post formed countertops.

b. Edge Treatment: Same as laminate cladding on horizontal surfaces.

PART 3 EXECUTION

3.1 INSTALLATION

A

B.

C.

Condition woodwork to average prevailing humidity conditions in installation areas for at least 72 hours prior to installation.
Install woodwork to comply with referenced quality standard for grade specified.

Install woodwork level, plumb, true, and straight. Shim as required with concealed shims. Install level and plumb (including
tops) to a tolerance of 1/8 inch in 96 inches.

Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.

Anchor woodwork to anchors or blocking built in or directly attached to substrates. Fasten with countersunk concealed fasteners
and blind nailing. Use fine finishing nails or finishing screws for exposed nailing, countersunk and filled flush with woodwork.

Anchor paneling to supports with concealed panel hanger clips and by blind nailing on back up strips, splined connection strips,
and similar associated trim and framing.

Cabinets: Install so doors and drawers are accurately aligned. Adjust hardware to center doors and drawers in openings and to
provide unencumbered operation.

Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches o.c. with No. 10 wafer head screws
sized for 1 inch penetration into wood framing, blocking, or hanging strips.

Anchor countertops securely to base units. Seal space between backsplash and wall.

END OF SECTION 06402
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SECTION 07120 - FLUID-APPLIED WATERPROOFING

PART 1 - GENERAL

11

1.2

13

1.4

15

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. 1-part modified polyurethane membrane system.
SUBMITTALS

General: Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

Product data for each type of fluid-applied waterproofing specified, including data substantiating that
materials comply with specified requirements.

Samples, 3 inches by 6 inches minimum size, of each fluid-applied waterproofing material specified for
Project.

QUALITY ASSURANCE

Installer Qualifications: Engage an experienced Installer who has completed fluid-applied waterproofing
applications similar in material, design, and extent to that indicated for Project and that has resulted in
construction with a record of successful in-service performance.

1. Assign work closely associated with waterproofing, including (but not limited to) waterproofing
accessories, and flashings used in conjunction with waterproofing, expansion joints in membrane,
insulation, and protection course on membrane, to Installer of fluid-applied waterproofing, for single,
undivided responsibility.

Single-Source Responsibility: Obtain primary waterproofing materials of each type required from a single
manufacturer.

DELIVERY, STORAGE, AND HANDLING

Deliver primary waterproofing materials to job site in manufacturer's original, unopened containers,
bearing manufacturer's name and label and the following information:

Product name.

Product description (generic product classification).
Batch number under which product was produced.
National standards with which the product complies.

Mo
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5.

Application instructions.

1.6 PROJECT CONDITIONS

A. Substrate: Proceed with waterproofing operations only after substrate construction and penetrating work
have been completed.

B. Weather: Proceed with waterproofing operations only when existing and forecast weather conditions will
permit work to be performed in accordance with manufacturer's recommendations.

PART 2 - PRODUCTS

2.1 POLYURETHANE-BASED, 1-COMPONENT WATERPROOFING

A. Single-component, bitumen-modified, polyurethane-based liquid membrane material, self-bonding to
substrates, and compounded specifically for application and slope of substrate indicated. Provide
membrane with not less than 90 percent solids, minimum 6-month shelf life in uncured state, and tested by
manufacturer to comply with requirements of ASTM C 836.

B. Auvailable Products: Subject to compliance with requirements, products that may be incorporated in the
Work include, but are not limited to, the following:

1
2
3
4.
5.
6
7
8
9

10.
11.

“Masterseal HLM 5000”; BASF Corporation

"A-H Seamless Membrane 1-R"; Anti Hydro Company.
"One-Kote System W-1"; Karnak Corporation.
"Vulkem 201"; Mameco International, Inc.
"Mult-1-Thane 3000"; Multi-Chemical Products, Inc.
"Perma-Guard (No. 7410 Series)"; The Neogard Corporation.
"Dekflex FST"; Nox-Crete, Inc.

"Elasto-Deck B.T."; Pacific Polymers, Inc.

"Duramem H-500/V-500"; Pecora Corporation.

"HLM 5000"; Sonneborn Building Products.
"Tremproof 60"; Tremco, Inc.

2.2 MISCELLANEOUS MATERIALS

A. Inaddition to primary waterproofing materials, provide the following:

Primer/Filler/Sealer: As recommended by manufacturer of fluid-applied waterproofing compound.
Flashings, Cant Strips, and Accessories: As recommended by manufacturer of waterproofing
compound.

Protection Course: Building insulation, as indicated on drawings and specified in another Division 7
section.

PART 3 - EXECUTION

3.1 PREPARATION OF SUBSTRATE
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3.2

A. Clean substrate of projections and substances detrimental to work; comply with instructions of prime

materials manufacturer.

Install cant strips and similar accessories as shown and as recommended by prime materials manufacturer
even though not shown.

Fill voids, seal joints, and apply bond breakers as recommended by prime materials manufacturer.
Prime substrate as recommended by prime materials manufacturer.

Mask off adjoining surfaces not to receive fluid-applied waterproofing to effectively prevent spillage or
overspray of liquid materials outside membrane area.

INSTALLATION

General: Comply with manufacturer's written installation recommendations, including preparation of
substrate surfaces, detail coatings of joints and planar changes in substrate, and priming of substrates.

Apply waterproofing membrane material to substrates and adjoining surfaces indicated to receive
membrane. Apply in accordance with manufacturer's recommendations to obtain thicknesses specified and
using applicators and techniques best suited for slope and type of substrate to which applied.

1. If two-coat application is required, to obtain membrane thickness specified below, apply second coat
only after initial coat has cured as recommended by manufacturer.
2. Provide 60-mil (average) membrane thickness, with minimum 50-mil thickness.

Install sheet-type flashings and joint covers where indicated and as recommended by prime materials
manufacturer. Extend flashings onto perpendicular surfaces and other work penetrating substrate to not
less than 9 inches beyond finished surface to be applied over waterproofing.

Permit membrane to cure under conditions that will not contaminate or deteriorate waterproofing material.
Block off traffic and protect membrane from physical damage.

Install protection course on cured membrane (after testing, if required) without delay to minimize period of
membrane exposure.

1. On vertical surfaces comply with waterproofing manufacturer's recommendations for adhesion of
protection course to membrane.

END OF SECTION 07120
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SECTION 07210 - THERMAL INSULATION

PART 1 - GENERAL

11 SECTION REQUIREMENTS

A. Submittals: Product Data.
B. Surface-Burning Characteristics: ASTM E 84, and as follows:
1. Flame-Spread Index: 25 or less where exposed; otherwise, as indicated in Part 2
"Insulation Products" Article.
2. Smoked-Developed Index: 450 or less.

PART 2 - PRODUCTS

2.1 INSULATION PRODUCTS
A Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, with flame-spread index of 75 or
less.
B. Mineral-Fiber-Blanket Insulation: ASTM C 665, Type I, unfaced with fibers manufactured from

slag wool, or rock wool, with flame-spread index of 25 or less.

C. Cellulosic-Fiber Loose-Fill Insulation: ASTM C 739; chemically treated for flame-resistance,
processing, and handling characteristics.

2.2 ACCESSORIES
A Vapor Retarder: Polyethylene 6 mils (0.15 mm) thick.
B. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed to fit between
roof framing members and to provide cross-ventilation between attic spaces and vented eaves.
PART 3 - EXECUTION
3.1 INSTALLATION

A Install insulation in areas and in thicknesses indicated or required to produce R-values indicated.
Cut and fit tightly around obstructions and fill voids with insulation.

B. Except for loose-fill insulation and insulation that is friction fitted in stud cavities, bond units to
substrate with adhesive or use mechanical anchorage to provide permanent placement and support
of units.
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C. Place loose-fill insulation to comply with ASTM C 1015.
1. Comply with the CIMA's Special Report #3, ""Standard Practice for Installing Cellulose
Insulation."
D. Extend vapor retarder to extremities of areas to be protected from vapor transmission. Secure in
place with adhesives or other anchorage. Locate seams at framing members, overlap, and seal
with tape.

END OF SECTION 07210

THERMAL INSULATION 07210-2



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION 07311 - ASPHALT SHINGLES

PART 1 - GENERAL
11 SECTION REQUIREMENTS
A Submittals: Product Data and Samples.

B. Identify each bundle of shingles with appropriate markings of UL or another testing and
inspecting agency acceptable to authorities having jurisdiction.

1. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A.
2. Wind-Resistance-Test Characteristics: ASTM D 3161 or UL 997, passed.
C. Warranties: Provide standard manufacturer's written warranty, signed by manufacturer agreeing

to promptly repair or replace asphalt shingles that fail in materials or workmanship within 40
years from date of Substantial Completion, prorated, with first 5 years nonprorated.
PART 2 - PRODUCTS
2.1 ASPHALT SHINGLES
A Fiberglass Shingles: ASTM D 3462 and as follows:

1. Laminated-Strip Asphalt Shingles: Laminated, multi-ply overlay construction, mineral-
granule surfaced, and self-sealing. Straight cut butt edge. 300 Ib/square.

B. Available Products:
1. Basis of Design: Certainteed Landmark Premium
2.2 ACCESSORIES
A Felts: Asphalt-saturated organic felts meeting ASTM D 226, D 4869 or D 6757.

B. Self-Adhering Sheet Underlayment: ASTM D 1970, SBS-modified asphalt; mineral-granule or
slip-resisting-polyethylene surfaced; with release paper backing; cold applied.

C. Ridge Vent: Rigid UV-stabilized plastic ridge vent with nonwoven geotextile filter strips and
with external deflector baffles; for use under ridge shingles. Basis of Design: ShingleVent .

D. Asphalt Roofing Cement: ASTM D 4586, Type 11, asbestos free.
E. Roofing Nails: Aluminum, stainless-steel, or hot-dip galvanized-steel shingle nails, minimum

0.120-inch diameter, of sufficient length to penetrate 3/4 inch into solid wood decking or extend
at least 1/8 inch through OSB or plywood sheathing.
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F.

Sheet Metal Flashing and Trim: Comply with requirements in Division 07 Section "Sheet Metal
Flashing and Trim."

1. Sheet Metal: .032 Aluminum .
a. Fabricate sheet metal flashing and trim to comply with recommendations in
SMACNA's "Architectural Sheet Metal Manual."
2. Drip Edge: Heavy gauge (minimum .024 thickness), formed sheet metal with at least a

2-inch (50-mm) roof deck flange and a 1-1/2-inch (38-mm) fascia flange with a 3/8-inch
(9.6-mm) drip at lower edge.

PART 3 - EXECUTION

3.1

INSTALLATION

A

Comply with recommendations in ARMA's "Residential Asphalt Roofing Manual™ and with
asphalt shingle recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

Apply self-adhering sheet underlayment to all slopes less than 4/12 with a minimum 20 overlap.

1. Alternate installation on 4/12 slope or less is to run two layers of 36” wide asphalt saturated
felt underlayment, lapped a minimum of 19” over entire low-slope portion of roof.

Apply self-adhering sheet underlayment at valleys extending minimum 30 inches onto existing
roof, and full coverage on new roof.

Install valleys complying with ARMA and NRCA instructions. Construct woven and closed-cut
valleys.

Install metal flashings and other sheet metal to comply with requirements in Division 07 Section
"Sheet Metal Flashing and Trim," recommendations in ARMA's "Residential Asphalt Roofing
Manual," and asphalt shingle recommendations in NRCA's "The NRCA Roofing and
Waterproofing Manual.”

Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck
with manufacturer's recommended offset pattern at succeeding courses, maintaining uniform
exposure.

1. A minimum of six nails should be used per shingle — 1 on each side edge, and 2 on each side of
space between tabs located just below the adhesive strip on a three tab shingle, or equally
spaced on an architectural shingle, just below the adhesive strip.

END OF SECTION 07311
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SECTION 07413 - METAL WALL PANELS

PART 1 - GENERAL
11 SECTION REQUIREMENTS
A Submittals: Product data and color samples.

1.2 QUALITY ASSURANCE

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers which
have been in satisfactory use in similar service for three years. Use experienced installers. Deliver,
handle, and store materials in accordance with manufacturer's instructions.

B. Fire Resistance Rating: UL Fire Resistance Directory, 2 hour assembly rating.

13 WARRANTY

A. Finish Warranty: 20 years.

PART 2 - PRODUCTS

2.1 EXTERIOR METAL WALL PANELS

A Basis of Design: Ideal Roofing Utility Panel, or equal.

B. Wall Panel Type: Exposed-fastener, lap-seam.

C. Wall Panel Type: Factory-formed and assembled.

D. Metallic-Coated Steel Wall Panels: Fabricated from galvanized structural-steel sheet, ASTM A

653/A 653M, G90, or aluminum-zinc alloy-coated structural-steel sheet, ASTM A 792/A 792M,
Class AZ50 coating designation, Grade 40.

1. Nominal Metal Thickness: 24 Gauge coated thickness with smooth surface
2. Finish: Fluoropolymer, Kynar 500.
a. Color: TBD from manufacturer’s standard colors.
2.2 INTERIOR METAL PANELS
A Basis of Design: Ideal Roofing Colonial Panel, or equal.
B. Wall Panel Type: Exposed-fastener, lap-seam.
C. Wall Panel Type: Factory-formed and assembled.
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D. Metallic-Coated Steel Wall Panels: Fabricated from galvanized structural-steel sheet, ASTM A
653/A 653M, G90, or aluminum-zinc alloy-coated structural-steel sheet, ASTM A 792/A 792M,
Class AZ50 coating designation, Grade 40.

1. Nominal Metal Thickness: 28 Gauge coated thickness with smooth surface.
2. Finish: Fluoropolymer, Kynar 500.

Color: TBD from manufacturer’s standard colors.

2.3 ALUMINUM SOFFIT: AAMA 1402.

A Manufacturer: Norandex, or equal
1. Pattern: Hidden Vent 12”
2. Ventilation: Provide perforated soffit unless otherwise indicated.
3. Material: .019 Aluminum
4, Finish: Primer and baked-on polyester.

a. Color TBD from manufacturer’s standards

2.4 ALUMINUM FASCIA

A Manufacturer: Norandex, or equal
1. Pattern: Smooth
2. Material: .024 Aluminum
3. Finish: Primer and baked-on polyester.
a. Color TBD from manufacturer’s standards

PART 3 - EXECUTION

3.1 INSTALLATION
A Install materials and systems in accordance with manufacturer's instructions and approved
submittals. Install materials and systems in proper relation with adjacent construction and with
uniform appearance. Coordinate with work of other sections.

1. Only full pieces should be used on the cantilevered soffit at the front of the garage building - no
but seams or splices.

B. Restore damaged components and finishes. Clean and protect work from damage.

END OF SECTION 07413
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SECTION 07423 - POLYCARBONATE PANELS

PART 1 - GENERAL
11 SECTION REQUIREMENTS
A Submittals: Product data and color samples.

1.2 QUALITY ASSURANCE

A. Comply with governing codes and regulations. Provide products of acceptable manufacturers which
have been in satisfactory use in similar service for three years. Use experienced installers. Deliver,
handle, and store materials in accordance with manufacturer's instructions.

B. Fire Resistance Rating: Minimum Non Combustible Flame-Spread Rating of 6 per ASTM E-84 and
CC1 Rating per ASTM D-635.

C. Tensile Strength: 9,500 psi

D. Flexural Modulus: 400,000 psi

E. Flexural Strength: 12,500 psi

F. Impact Strength at 68 def (F): 17 ft — Ib/in
G. Impact Strength at 32 deg. (F): 12 ft — Ib/in.
H. Elongation: 75%

I.  Deflection Temperature: 270 deg. (F).
1.3 WARRANTY

A. Warranty: 10 years against defects in material and workmanship.

PART 2 - PRODUCTS

2.1 POLYCARBONATE PANELS

A. Manufacturer:

1. Basis of Design: H&F Manufacturing Corporation, 171 Railroad Dr., lvyland
PA 18974, (800) 474-2732, www.hrmfgcorp.com. , or approved equal.

B. Wall Panel Type: Factory-formed and assembled.
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C. Polycarbonate Panels:
1. Nominal Thickness: 1/16”
2. Nominal Weight: 7 0zs. per square foot.
2. Color: Soft White (85% LT).
3. Profile: UltraR

PART 3 - EXECUTION

3.1 INSTALLATION
A Install materials and systems in accordance with manufacturer's instructions and approved
submittals. Install materials and systems in proper relation with adjacent construction and with
uniform appearance. Coordinate with work of other sections.

B. Restore damaged components and finishes. Clean and protect work from damage.

END OF SECTION 07423
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SECTION 07841 - PENETRATION FIRESTOPPING

PART 1 - GENERAL

11

1.2

1.3

1.4

15

RELATED DOCUMENTS

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

SUMMARY

A Section Includes:

1. Penetrations in fire-resistance-rated walls.

ACTION SUBMITTALS

A

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

A

Installer Certificates: From Installer indicating penetration firestopping has been installed in
compliance with requirements and manufacturer's written recommendations.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing
agency, for penetration firestopping.

QUALITY ASSURANCE

A

Installer Qualifications: A firm experienced in installing penetration firestopping similar in
material, design, and extent to that indicated for this Project, whose work has resulted in
construction with a record of successful performance. Qualifications include having the necessary
experience, staff, and training to install manufacturer's products per specified requirements.
Manufacturer's willingness to sell its penetration firestopping products to Contractor or to Installer
engaged by Contractor does not in itself confer qualification on buyer.

Fire-Test-Response Characteristics: Penetration firestopping shall comply with the following
requirements:

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to
authorities having jurisdiction.
2. Penetration firestopping is identical to those tested per testing standard referenced in

"Penetration Firestopping" Article. Provide rated systems complying with the following
requirements:

a. Penetration firestopping products bear classification marking of qualified testing
and inspecting agency.
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1.6

1.7

b. Classification markings on penetration firestopping correspond to designations
listed by the following:

1) UL in its "Fire Resistance Directory."

PROJECT CONDITIONS

A

Environmental Limitations: Do not install penetration firestopping when ambient or substrate
temperatures are outside limits permitted by penetration firestopping manufacturers or when
substrates are wet because of rain, frost, condensation, or other causes.

Install and cure penetration firestopping per manufacturer's written instructions using natural
means of ventilations or, where this is inadequate, forced-air circulation.

COORDINATION

A

B.

Coordinate construction of openings and penetrating items to ensure that penetration firestopping
is installed according to specified requirements.

Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate
penetration firestopping.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

A

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. 3M Fire Protection Products.
2. Hilti, Inc; CFS-DID.
3. Specified Technologies, Inc.

PENETRATION FIRESTOPPING

A

Provide penetration firestopping that is produced and installed to resist spread of fire according to
requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of construction penetrated. Penetration firestopping systems shall be compatible
with one another, with the substrates forming openings, and with penetrating items if any.

Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg .

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, and fire partitions.
2. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

Exposed Penetration Firestopping: Provide products with flame-spread and smoke-developed
indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
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Accessories: Provide components for each penetration firestopping system that are needed to
install fill materials and to maintain ratings required. Use only those components specified by
penetration firestopping manufacturer and approved by qualified testing and inspecting agency for
firestopping indicated.

2.3 FILL MATERIALS

A

Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during
exposure to moisture.

Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with
intumescent material sized to fit specific diameter of penetrant.

Intumescent Putties: Nonhardening dielectric, water-resistant putties containing no solvents,
inorganic fibers, or silicone compounds.

Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant
additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect pillows/bags
from being easily removed.

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, and nonsag formulation for openings in vertical and sloped surfaces, unless
indicated firestopping limits use of nonsag grade for both opening conditions.

PART 3 - EXECUTION

3.1 EXAMINATION

A

B.

Examine substrates and conditions, with Installer present, for compliance with requirements for
opening configurations, penetrating items, substrates, and other conditions affecting performance
of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A

Surface Cleaning: Clean out openings immediately before installing penetration firestopping to
comply with manufacturer's written instructions and with the following requirements:

1. Remove from surfaces of opening substrates and from penetrating items foreign materials
that could interfere with adhesion of penetration firestopping.
2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable

of developing optimum bond with penetration firestopping. Remove loose particles
remaining from cleaning operation.
3. Remove laitance and form-release agents from concrete.
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3.3

3.4

3.5

INSTALLATION

A.

General: Install penetration firestopping to comply with manufacturer's written installation
instructions and published drawings for products and applications indicated.

Install forming materials and other accessories of types required to support fill materials during
their application and in the position needed to produce cross-sectional shapes and depths required
to achieve fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible
forming materials and other accessories not indicated as permanent components of
firestopping.

Install fill materials for firestopping by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and
penetrating items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and
penetrating items.

3. For fill materials that will remain exposed after completing the Work, finish to produce

smooth, uniform surfaces that are flush with adjoining finishes.

CLEANING AND PROTECTION

A

Clean off excess fill materials adjacent to openings as the Work progresses by methods and with
cleaning materials that are approved in writing by penetration firestopping manufacturers and that
do not damage materials in which openings occur.

Provide final protection and maintain conditions during and after installation that ensure that
penetration firestopping is without damage or deterioration at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, immediately cut out and remove damaged
or deteriorated penetration firestopping and install new materials to produce systems complying
with specified requirements.

PENETRATION FIRESTOPPING SCHEDULE

A

Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance
Directory" under product Category XHEZ.

Firestopping for Metallic Pipes, Conduit, or Tubing:
1. UL-Classified Systems: C-AJ- 1001-1999.
Firestopping for Electrical Cables:

1. UL-Classified Systems: C-AJ- 3001-3999.
Firestopping for Cable Trays with Electric Cables:
1. UL-Classified Systems: C-AJ- 4001-4999.

Firestopping for Insulated Pipes:
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1. UL-Classified Systems: C-AJ- 5001-5999.

F. Firestopping for Miscellaneous Mechanical Penetrants;
1. UL-Classified Systems: C-AJ- 7001-7999.

G. Firestopping for Groupings of Penetrants:
1. UL-Classified Systems: C-AJ- 8001-8999.

END OF SECTION 07841
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SECTION 07920 - JOINT SEALANTS

PART 1 - GENERAL
1.1 SECTION REQUIREMENTS
A Submittals: Product Data and color Samples.
B. Environmental Limitations: Do not proceed with installation of joint sealants when ambient and
substrate temperature conditions are outside limits permitted by joint sealant manufacturer or are
below 40 deg F (4.4 deg C).
PART 2 - PRODUCTS

2.1 JOINT SEALANTS

A Compatibility: Provide joint sealants, joint fillers, and other related materials that are compatible
with one another and with joint substrates under service and application conditions.

B. Sealant for General Exterior Use:
1. Single-component, neutral-curing silicone sealant, ASTM C 920, Type S; Grade NS;
Class 25; Uses T, NT, M, G, A, and O. Color to be selected by architect from
manufacturer’s range of standard colors.
C. Sealant for Interior Use at Perimeters of Door and Window Frames:
1. Latex sealant, single-component, nonsag, mildew-resistant, paintable, acrylic-emulsion

sealant complying with ASTM C 834. Color to be selected by architect from
manufacturer’s range of standard colors.

D. Sealant for Roofing:
1. Manufacturers: Dow Corning, General Electric, Tremco or approved equal.
2. Type and Application: One part nonacid curing silicone sealant, ASTM C 920, for

vertical and horizontal joints, modulus as required for application, exterior use.
E. Sealant for Exterior, Traffic-Bearing Joints:

1. Single-component, pourable urethane sealant, ASTM C 920, Type S; Grade P; Class 25;
Uses T, M, G, A, and O.

2.2 JOINT-SEALANT BACKING
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A General: Provide sealant backings of material and type that are nonstaining; are compatible with
joint substrates, sealants, primers, and other joint fillers; and are approved for applications
indicated by sealant manufacturer.

B. Cylindrical Sealant Backings: ASTM C 1330, of size and density to control sealant depth and
otherwise contribute to producing optimum sealant performance.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint
surfaces at back of joint.

PART 3 - EXECUTION

3.1 INSTALLATION

A Comply with ASTM C 1193.

END OF SECTION 07920
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SECTION 08110 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A

B.

C.

Submittals: Product Data and Shop Drawings.
Comply with ANSI/SDI A250.8.

Fire-Rated Doors and Frames: Labeled by a testing and inspecting agency acceptable to authorities having
jurisdiction based on testing per NFPA 252 at neutral pressure.

PART 2 - PRODUCTS

2.1 MATERIALS

A

m

Cold-Rolled Steel Sheets: ASTM A 1008/A 1008M, suitable for exposed applications.
Hot-Rolled Steel Sheets: ASTM A 1011/A 1011M, free of scale, pitting, or surface defects.
Metallic-Coated Steel Sheet: ASTM A 653/A 653M, with G40 or A40 metallic coating.
Frame Anchors: ASTM A 591/A 591M, 40Z coating designation; mill phosphatized.

1. For anchors built into exterior walls, sheet steel complying with ASTM A 1008/A 1008M or ASTM A
1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

2.2 HOLLOW METAL DOORS AND FRAMES

A

Products:
1. Basis of Design: Ceco Imperial Maxim

Doors: Complying with ANSI 250.8 for level and model and ANSI A250.4 for physical-endurance level
indicated, 1-3/4 inches thick unless otherwise indicated.

1. Exterior Doors: Level 3 and Physical Performance Level A (Vandal Resistant/14 gauge), Model 2
(Seamless), metallic-coated steel sheet faces.

a. Thermal-Rated (Insulated) Doors: Where indicated, provide doors with thermal-characteristic
value (U-value) of not less than .37 when tested according to ASTM C 1363.

b. Manufacturer Powder Coat finish over galvanized steel.
1) Color to be chosen from Manufacturer standards.

2. Interior Doors: 16 ga, Model 2, (Seamless), metallic-coated Steel Sheets with manufacturer-primed
finish.
a. Manufacturer's standard, factory-applied coat of lead- and chromate-free primer complying with
ANSI/SDI A250.10 acceptance criteria.

3. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement plates from
same material as door face sheets.

HOLLOW METAL DOORS AND FRAMES 08110- 1



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

Frames: ANSI A250.8; conceal fastenings unless otherwise indicated.

1. Steel Sheet Thickness for Interior Door Frames: 16 gauge.
a. Manufacturer's standard, factory-applied coat of lead- and chromate-free primer complying with
ANSI/SDI A250.10 acceptance criteria.

2. Steel Sheet Thickness for Exterior Door Frames: 14 gauge
a. Manufacturer Powder Coat finish over galvanized steel.
1) Color to be chosen from Manufacturer standards.

3. Fabricate all frames from metallic-coated steel sheet, with mitered or coped and continuously welded
corners.
4, Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement plates from

same material as frames.
5. Frame Anchors: Not less than 0.042 inch thick.
6. All exterior doors to have weather-proof threshold and weather stripping.
Glazing Stops: Nonremovable stops on outside of exterior doors and on secure side of interior doors;
screw-applied, removable, glazing stops on inside, fabricated from same material as door face sheet in which
they are installed.

Door Silencers: Three on strike jambs of single-door frames and two on heads of double-door frames.

Prepare doors and frames to receive concealed hardware according to ANSI A250.6 and ANSI A115 Series
standards.

Reinforce doors and frames to receive surface-applied hardware.

Prime Finish: Manufacturer's standard, factory-applied coat of lead- and chromate-free primer complying
with ANSI/SDI A250.10 acceptance criteria.

PART 3 - EXECUTION

3.1 INSTALLATION

A

Install hollow metal frames to comply with ANSI/SDI A250.11.

1. Fire-Rated Frames: Install according to NFPA 80.

Install doors to provide clearances between doors and frames as indicated in ANSI/SDI A250.11.
Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and

apply touchup of compatible air-drying rust-inhibitive primer. Use galvanizing repair paint for metallic
coated surfaces.

END OF SECTION 08110
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SECTION 08141 - FLUSH WOOD DOORS

PART 1 GENERAL

1.1 SECTION REQUIREMENTS
A. Submittals: Samples for factory finished doors, product data, shop drawings, fire rating (as applicable)
B. Quality Standard: WDMA 1.S.1 A.

C. Fire Rated Wood Doors: Labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on
testing per NFPA 252 at neutral pressure.

D. Forest Certification: Provide doors produced from wood obtained from forests certified by an FSC accredited certification body
to comply with FSC STD 01 001, "FSC Principles and Criteria for Forest Stewardship."”

PART 2 PRODUCTS

2.1 DOOR CONSTRUCTION, GENERAL
A. WDMA I.S.1 A Performance Grade:
B. Heavy Duty unless otherwise indicated.

C. Particleboard Core Doors: Provide blocking in particleboard cores or provide structural composite lumber cores instead of
particleboard cores for doors with protection plates..

D. Fire Protection Rated Doors: Provide core specified or mineral core as needed to provide fire protection rating indicated.
Provide the following for mineral core doors:

a. Composite blocking where required to eliminate through bolting hardware.

b. Laminated edge construction.
c. Formed steel edges and astragals for pairs of doors.

2.2 FLUSH WOOD DOORS

A. Doors for Transparent Finish:
1. Interior Solid Core Doors: Custom grade, five ply, particleboard or structural composite lumber cores.
2. Faces: Grade A plain sliced red oak.
3. Veneer Matching: Pleasing match

B. Doors for Opaque Finish:
1. Interior Solid Core Doors: Custom grade, five ply, particleboard or structural composite lumber cores
2. Faces: any closed-grain hardwood or approved equivalent.

2.3 LOUVERS AND LIGHT FRAMES

A. Wood beads/slats of same species and finish as door faces.
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2.4 FABRICATION AND FINISHING

A

B.

C.

Factory fit doors to suit frame opening sizes indicated and to comply with clearances specified.
Factory machine doors for hardware that is not surface applied. Locate hardware to comply with DHI WDHS 3.
Cut and trim openings to comply with referenced standards.

1. Trim light openings with moldings indicated.

2. Factory install glazing in doors indicated to be factory finished.

3. Factory install louvers in prepared openings.

Factory finish doors indicated for transparent finish with stain and manufacturer's standard finish complying with WDMA
System TR 6, catalyzed polyurethane for grade specified for doors.

PART 3 EXECUTION

INSTALLATION

A

Install doors to comply with manufacturer's written instructions, WDMA 1.S.1 A and as indicated.
Install fire rated doors to comply with NFPA 80.

Align and fit doors in frames with uniform clearances and bevels.

Clearances: As follows, unless otherwise indicated:

1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors.

1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or covering.

1/4 inch (6.4 mm) from bottom of door to top of threshold.
Comply with NFPA 80 for fire rated doors.

N

Repair, refinish, or replace factory finished doors damaged during installation, as directed by Architect.

END OF SECTION 08141
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SECTION 08361 - SECTIONAL OVERHEAD DOORS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. This Section includes the following types of sectional overhead doors:
1. Sectional overhead doors manual operated with accessories and components.
2. Tracks configured for the following lift types:
a. 3"standard.
B. Related Sections include the following:
1. Division 05 Section "Metal Fabrications" for attachment to structural steel supports.

1.3 DEFINITIONS

A. Operation Cycle: One complete cycle of a door begins with the door in the closed position. The door is
then moved to the open position and back to the closed position.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide sectional overhead doors capable of withstanding the effects of gravity
loads and the following loads and stresses without evidencing permanent deformation of door components:

1. Wind Load: Uniform pressure (velocity pressure) of 20 Ibf/sq. ft. (960 Pa), acting inward and outward.

B. Operation-Cycle Requirements: Design sectional overhead door components and operator to operate for
not less than 10,000 cycles.

1.5 SUBMITTALS
A. Product Data: For each type and size of sectional overhead door and accessory. Include details of
construction relative to materials, dimensions of individual components, profiles, and finishes. Provide

roughing-in diagrams, operating instructions, and maintenance information. Include the following:

1. Setting drawings, templates, and installation instructions for built-in or embedded anchor devices.
2. Summary of forces and loads on walls and jambs.

B. Samples for Initial Selection: Manufacturer's color charts showing the full range of colors available for
units with factory-applied finishes.
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C. Installer Certificates: Signed by manufacturer certifying that installers comply with specified requirements.

D. Manufacturers' Certificates: Signed by manufacturers certifying that they comply with requirements
specified in "Quality Assurance" Article. On request, submit evidence of manufacturing experience.

1.6 QUALITY ASSURANCE
A. Installer Qualifications: Engage an experienced installer who is an authorized representative of the
sectional overhead door manufacturer for both installation and maintenance of units required for this

Project.

B. Manufacturer Qualifications: Engage a firm experienced in manufacturing sectional overhead doors
similar to those indicated for this Project and with a record of successful in-service performance.

C. Source Limitations: Obtain sectional overhead doors through one source from a single manufacturer.

D. Product Options: Drawings indicate size, profiles, and dimensional requirements of sectional overhead
doors and accessories and are based on the specific system indicated. Other manufacturers' systems with
equal performance and dimensional characteristics may be considered. Refer to Division 1 Section

"Substitutions."

E. Listing and Labeling: Provide electrically operated fixtures specified in this Section that are listed and
labeled.

1. The Terms "Listed" and "Labeled": As defined in NFPA 70, Article 100.
2. Listing and Labeling Agency Qualifications: A "Nationally Recognized  Testing Laboratory™ as
defined in OSHA Regulation 1910.7.
PART 2 - PRODUCTS
2.1 MANUFACTURERS
A. Basis of Design:
1. Wayne Dalton, 14’ wide x 14’ high sectional steel door, or approved equal.

2.2 STEEL SECTIONS

A. Shall be of steel/expanded polystyrene (foamed in place)/steel sandwich type construction with thermal
break.

B. Panel Thickness: 2 inches.
C. Exterior Surface: Flush.
D. Exterior Steel: Minimum 26 gauge, hot-dipped galvanized.

E. Sections roll formed with two 1-3/4 inch integral struts sealed with polypropylene rib caps per section.
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F. Thermal Values: R-value of 17.6

G. Ends and Intermediate Stiles: 18 gauge Hot-dipped galvanized steel, full height with end caps.
H. Joints at Sections: Shiplap

I.  Finish and Color: Two coat baked-on polyester:

1. Interior color: White.
2. Exterior color: Tan.
3. Embossed texture finish

2.3 TRACKS, SUPPORTS, AND ACCESSORIES

A. Tracks: Provide manufacturer's standard, galvanized steel track system, sized for door size and weight,
designed for lift type indicated and clearances shown, and complying with ASTM A 653 (ASTM A 653M),
for minimum G60 (Z180) zinc coating. Provide complete track assembly including brackets, bracing, and
reinforcement for rigid support of ball-bearing roller guides for required door type and size. Slope tracks
at proper angle from vertical or otherwise design to ensure tight closure at jambs when door unit is closed.
Weld or bolt to track supports.

Reverse angle mounted tracks.

Slope tracks 2/12.

Continuous mounting

Vertical track to be graduated to provide wedge-type, weather-tight closing.

H> oD

B. Track Reinforcement and Supports: Provide galvanized steel track reinforcement and support members,
complying with ASTM A 36 (ASTM A 36M) and ASTM A 123. Secure, reinforce, and support tracks as
required for door size and weight to provide strength and rigidity without sag, sway, and vibration during
opening and closing of doors.

C. Support and attach tracks to opening jambs with continuous angle welded to tracks and mounted per plans
and specifications.. Support horizontal (ceiling) tracks with continuous angle welded to track and

supported by laterally braced attachments to overhead structural members at curve and end of tracks.

D. Weatherseals: Provide replaceable, adjustable, continuous, compressible weather-stripping gaskets of
flexible vinyl, rubber, or neoprene fitted to bottom and at top of overhead door.

1. Full-Perimeter, Reverse-Angle Weather Seal
E. Windows: Provide windows of type and size indicated and in arrangement shown. Set glazing in vinyl,
rubber, or neoprene glazing channel for metal-framed doors and elastic glazing compound for wood doors,

as required. Provide removable stops of same material as door section frames.

1. Size: Manufacturer's standard tempered 7/8" double- pane glass or acrylic, Full-view.
2. Quantity and Location — Per Contract Drawings.

2.4 HARDWARE
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2.5

General: Provide heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-steel, or
other corrosion-resistant fasteners, to suit door type.

Hinges: Provide heavy-duty galvanized steel hinges, of not less than 13 gauge thick uncoated steel, at each
end stile and at each intermediate stile, per manufacturer's written recommendations for door size. Attach
hinges to door sections through stiles and rails with bolts and lock nuts or lock washers and nuts. Use
rivets or self-tapping fasteners where access to nuts is not possible. Provide double-end hinges, where
required, for doors exceeding 16 feet in width, unless otherwise recommended by door manufacturer.

Rollers: Provide heavy-duty rollers, with steel ball bearings in case-hardened steel races, mounted with
varying projections to suit slope of track. Extend roller shaft through both hinges where double hinges are
required. Provide 2-inch diameter roller tires for 2-inch track, and as follows:

1. Case-hardened steel tires, with 10 ball bearing rollers.
COUNTERBALANCING MECHANISM

Torsion Spring: Operation by torsion-spring counterbalance mechanism consisting of adjustable-tension
torsion springs, fabricated from oil-tempered-steel wire complying with ASTM A 229 (ASTM A 229M),
Class Il, mounted on a cross-header tube or steel shaft. Connect to door with galvanized aircraft-type lift
cables with cable safety factor of at least 5 to 1. Provide springs calibrated for 10,000 cycles minimum.

Cable Drums: Provide cast-aluminum or gray-iron casting cable drums grooved to receive cable. Mount
counterbalance mechanism with manufacturer's standard ball-bearing brackets at each end of shaft.
Provide 1 additional midpoint bracket for shafts up to 16 feet (4.87 m) long and 2 additional brackets at
one-third points to support shafts more than 16 feet (4.87 m) long, unless closer spacing is recommended
by door manufacturer.

Bracket: Provide anchor support bracket, as required to connect stationary end of spring to the wall, to
level shaft and prevent sag.

D. Provide a spring bumper at each horizontal track to cushion door at end of opening operation.

2.6 MANUAL DOOR OPERATORS

A. Chain Hoist:

1. Geardrive

2. 4.5:1 reduction

3. Jack Shaft mounting for
a.  25.4mm (17 shaft)
b. 31.8mm (1 % shaft)

4. Inside side lock

Chain keeper

6. 2end collars

o
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine wall and overhead areas, including opening framing and blocking, with Installer present, for

compliance with requirements for installation tolerances, clearances, and other conditions affecting
performance of Work of this Section.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Install door, track, and operating equipment complete with necessary hardware, jamb and head

mold strips, anchors, inserts, hangers, and equipment supports according to Shop Drawings, manufacturer's
written instructions, and as specified.

Fasten vertical track assembly to framing at not less than 24 inches (600 mm) o.c. Hang horizontal track
from structural overhead framing with angle or channel hangers welded and bolt fastened in place. Provide
sway bracing, diagonal bracing, and reinforcement as required for rigid installation of track and door-
operating equipment.

3.3 ADJUSTING

3.4

A. Lubricate bearings and sliding parts; adjust doors to operate easily, free from warp, twist, or distortion and

fitting weathertight for entire perimeter.
Adjust belt-driven motors as follows:
DEMONSTRATION

Startup Services: Engage a factory-authorized service representative to perform startup services and to
train Owner's maintenance personnel as specified below:

1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

2. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown,
troubleshooting, servicing, and preventive maintenance.

3. Review data in the maintenance manuals. Refer to Division 1 Section "Contract Closeout."

4. Review data in the maintenance manuals. Refer to Division 1 Section "Operation and Maintenance
Data."

5. Schedule training with Owner with at least 7 days' advance notice.

END OF SECTION 08361
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SECTION 08541 - FIBERGLASS WINDOWS

PART 1 - GENERAL

1.0.1 References

A

B.

American Society for Testing and Materials (ASTM):

Insulating Glass Manufacturer’s Alliance/Insulating Glass Certification Council (IGMA/IGCC).
American Architectural Manufacturer’s Association/Window and Door Manufacturer’s
Association/Canadian Standards Association (AAMA/WDMA/CSA): (use appropriate specifications
depending on certification for each product type).

Window and Door Manufacturer’s Association (WDMA): Hallmark Certification Program.

American Architectural Manufacturer’s Association (AAMA): 624-10: Voluntary Specification,
Performance Requirements and Test Procedures for Organic Coatings on Fiber Reinforced Thermoset

Profiles.

National Fenestration Rating Council (NFRC): 101: Procedures for Determining Fenestration Product
Thermal Properties.

1.0.2  Submittals

A

B.

Shop Drawings: Submit shop drawings under provision of Section 01 33 23.
Product Data: Submit catalog data under provision of Section 01 33 23.
Samples:

1. Submit corner section under provision of section 01 33 23.
2. Specified performance and design requirements under provisions of Section 01 33 23.

Quality Control Submittals: Certificates: submit manufacturer’s certification indicating compliance
with specified performance and design requirement under provision of section 01 33 23.

1.0.3  Delivery

A

B.

C.

Comply with provisions of Section 01 65 00.
Deliver in original packaging and protect from weather.
Storage and Handling

1. Store window units in an upright position in a clean and dry storage area above ground to protect
from weather under provision of Section 01 66 0O.

1.0.4  Warranty

A

Clear insulating glass with stainless steel spacers is warranted against seal failure caused by
manufacturing defects and resulting in visible obstruction through the glass for twenty (20) years from
the original date of purchase. Glass is warranted against stress cracks caused by manufacturing defects
from ten (10) years from the original date of purchase.
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B.

Hardware and other non-glass components are warranted to be free from manufacturing defects for ten
(10) years from the original date of purchase.

PART 2 - PRODUCTS

2.0.1

Manufactured Units

A

Description: Basis of Design - Essential® Casement/Awning and related stationary or picture units as
manufactured by Marvin Windows and Doors, Roanoke, Virginia, or approved equal

Frame Description

1. Interior:
a. Pultruded reinforced fiberglass (Ultrex®), 0.075”-0.077” thick wall.
b. Frame depth: 3 3/32”.
c. Jamb Depth: 2

Sash Description

1. Pultruded reinforced fiberglass (Ultrex®), 0.075-0.077” thick wall.
2. Composite sash thickness: 15/16”

Glazing

1. Select quality complying with ASTM C 1036. Insulating glass SIGMA/IGCC when tested in
accordance with ASTM E 2190. STC/OITC ratings are tested to the stated performance level in
accordance with ASTM E 90-09.

2. Glazing Method: 11/16” insulating glass.

3. Glass Type: Low E2 with Argon Gas.

4. Glazing Seal: Silicone bead at exterior; interior has glazing boot inserted.

5. Perimeter Spacer: mill finish (stainless).

Finish

1. Exterior: Pultruded fiberglass

2. Factory baked on acrylic urethane.

3. Meets AAMA 624-10 requirements.

4. Interior: Pultruded fiberglass

5. Factory baked on acrylic urethane.

6. Color: TBD from manufacturer’s standard colors exterior with Stone White interior,

Hardware

1. Lock: Multipoint locking mechanism is actuated from a single point of operation. The lock
mechanism is concealed with only the actuator handle and escutcheon being visible to the interior.
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2. Hinges: Concealed stainless steel track and injection molded shoe.
3. Handle: Die cast detachable folding handle.
4. Roto-gear Operator: E-Gard™ coated hinge arm and housing mechanism.

5. Snubber: Pulls the sash tight to the frame and provides engagement to keep the sash in place
under structural loads.

6. Color: Stone White on Stone White Interior.
G. Weather Strip

1. Primary weather strip is an extruded TPE foam filled bulb attached to all four sides of the frame
by a kerf and provides seal between sash and frame.

2. Secondary weather strip is an extruded TPE hollow bulb that attaches to a kerf in the sash and
provides seal between sash and frame.

3. Standard weather strip color: black.
H. Jamb Extension
1. Standard: 2” (51mm) jambs. Optional factory-installed jamb extension: 4 9/16” and 6 9/16” .
2. Available in Stone, White, Default color will match the unit interior selection.
3. Stone White jamb extension is available for all interior color selections.
I.  Insect Screen (Remove for fixed windows)
1. Factory-installed screen
2. Screen mesh, 18 by 16: Charcoal fiberglass.
3. Aluminum frame finish: Stone White
J. Accessories and Trim
1. Installation Accessories:

a. Factory-installed vinyl nailing fin/drip cap at head, sill and side jambs.
b. Installation brackets: Brackets for 4 9/16” ; 6 9/16” jambs.
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PART 3 - EXECUTION

3.01

3.0.2

3.04

Examination

Verification of Condition: Before installation, verify openings are plumb, square and of proper dimensions.
Report frame defects or unsuitable conditions to the General Contractor before proceeding,

Acceptance of Condition: Beginning installation confirms acceptance of existing conditions.
Installation

Assemble and install window/door unit(s) according to manufacturer’s instruction and reviewed shop
drawing.

Install sealant and related backing materials at perimeter of unit or assembly in accordance with Section
07920 Joint Sealants. Do not use expansive foam sealant.

Install accessory items as required.

Use finish nails to apply wood trim and mouldings.

Field Quality Control

Remove visible labels and adhesive residue according to manufacturers’ instruction

Unless otherwise specified, air leakage resistance tests shall be conducted at a uniform static pressure of 75
Pa. The maximum allowable rate of air leakage shall not exceed 2.3 L/sm*.

Unless otherwise specified, water penetration resistance testing shall be conducted per AAMA 502 and
ASTM E1105 at 2/3 of the fenestration products design pressure (DP) rating using “Procedure B” — cyclic
static air pressure difference. Water penetration shall be defined in accordance with the test method(s)
applied.

Cleaning

Remove visible labels and adhesive residue according to manufacturer’s instruction.

Leave windows and glass in a clean condition. Final cleaning as required in Section 01 74 00.

Protecting Installed Construction

Protecting windows from damage by chemicals, solvents, paint or other construction operations that may
cause damage.

End of Section 08541
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DOCUMENT 08710 - DOOR HARDWARE
PART 1 - GENERAL
11 SUMMARY
A Provide the following:
1. Hardware for doors.
1.2 SUBMITTALS

A Submit for approval samples, product data, hardware schedule proposed for use based on Owner's
requirements.

1.3 QUALITY ASSURANCE
A Comply with governing codes and regulations. Provide products of acceptable manufacturers
which have been in satisfactory use in similar service for three years. Use experienced installers.
Deliver, handle, and store materials in accordance with manufacturer's instructions.
B. Handicapped Accessibility: ANSI A117.1, AADAG, and local requirements.
C. Materials and Application: ANSI A156 series standards. GRADE 1.
PART 2 - PRODUCTS
2.1 MATERIALS
A Manufacturers: as indicated on drawings, or approved equal.

B. Locks to be 6-pin interchangeable core (IC) provided by owner

1. Contractor to provide temporary cores for exterior doors so buildings can be locked until
owner installs cores.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Follow guidelines of DHI "Recommended Locations for Builder's Hardware for Standard Steel
Doors and Frames" and hardware manufacturers' instructions.

B. Install materials and systems in accordance with manufacturer's instructions and approved
submittals. Install materials and systems in proper relation with adjacent construction and with

uniform appearance. Coordinate with work of other sections.

C. Adjust operation, clean and protect. Provide keying to match existing building keying.
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HARDWARE SCHEDULE- ALL METAL TO BE US26D

GROUP 1 DOORS D101-104, D109 INSULATED METAL DOOR W/HALF LITE, HM
FRAME, NON-RATED

BY DOOR SUPPLIER 1 ea (clear anodized) closer

STANLEY 3 ea hinges FBB179 4.5x4.5 US26D

CORBIN 1 ea lever set Entry CL3551 US26D

IVES 3 ea door silencers #20

1 ea handicap Threshold
1 ea weather stripping
1 ea bottom sweep

GROUP 2 DOOR D105 INSULATED METAL DOOR W/HALF LITE, HM FRAME,
NON-RATED

BY DOOR SUPPLIER 1 ea (clear anodized) closer

STANLEY 3 ea hinges FBB179 4.5x4.5 US26D

CORBIN 1 ea lever set Passage CL3510 US26D

IVES 3 ea door silencers #20

1 ea handicap Threshold
1 ea weather stripping
1 ea bottom sweep

GROUP 3 DOOR D112 INSULATED METAL DOOR W/HALF LITE, HM FRAME,
NON-RATED

STANLEY 3 ea hinges F179 4.5x4.5 US26D

CORBIN 1 ea lever set Storage CL3557 US26D

IVES 3 ea door silencers #20

1 ea handicap Threshold
1 ea weather stripping
1 ea bottom sweep

GROUP 4 DOOR D201 INSULATED METAL DOOR, HM FRAME, NON-RATED
STANLEY 3 ea hinges F179 4.5x4.5 US26D

CORBIN 1 ea lever set Storage CL3557 US26D

IVES 3 ea door silencers #20

1 ea handicap Threshold
1 ea weather stripping
1 ea bottom sweep

GROUP 5 DOORS D108, D110 WOOD DOOR HM FRAME, NON-RATED
STANLEY 3 ea hinges F179 4.5x4.5 US26D

CORBIN 1 ea lever set Privacy CL3520 US26D

IVES 3 ea door silencers #20

GROUP 6 DOOR D111 WOOD DOOR HM FRAME, NON-RATED
STANLEY 3 ea hinges F179 4.5x4.5 US26D

CORBIN 1 ea lever set Passage CL3510 US26D

IVES 3 ea door silencers #20
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GROUP 6 DOOR D106 WOOD DOOR W/HALF LITE, HM FRAME, NON-RATED
STANLEY 3 ea hinges F179 4.5x4.5 US26D
CORBIN 1 ea lever set Classroom CL3555 US26D
IVES 3 ea door silencers #20
GROUP 7 OPENING D107 HM FRAME, NON-RATED
NA

END OF SECTION 08710
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SECTION 08800 - GLAZING

PART 1 - GENERAL

11 SECTION REQUIREMENTS

A. Submittals: Product Data and 12-inch-square samples.

B. Glazing Reference Publications: Comply with published recommendations of glass product manufacturers and
organizations below, unless more stringent requirements are indicated.

1. ASTM C162 - Standard Terminology of Glass and Glass Products

2. ASTM C1036 - Standard Specification for Flat Glass

3. ASTM C1048 - Standard Specification for Heat-Treated Flat Glass --
Kind HS, Kind FT, Coated and Uncoated Glass

4. CPSC 16 CFR 1201 - Safety Standard for Architectural Glazing
Materials

PART 2 - PRODUCTS

2.1 GLASS
A Heat-Treated Float Glass GL-1: ASTM C 1048, Condition A (uncoated) Type I, Class 1 (clear), Quality Q3, Kind FT
(fully tempered).
1. V" thick
B. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace,

qualified according to ASTM E 2190.

1. 1”7 OAIG: Y4” clear over %4 clear.

PART 3 - EXECUTION

3.1 INSTALLATION

A Comply with combined recommendations of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more
stringent requirements are contained in GANA's "Glazing Manual.”

B. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

C. Remove nonpermanent labels, and clean surfaces immediately after installation.

END OF SECTION 08800
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SECTION 09290 - GYPSUM BOARD

PART 1 - GENERAL

11 SECTION REQUIREMENTS

A.

B.

Submittals: Product Data.

Fire-Resistance-Rated Assemblies: Provide materials and construction identical to those tested in
assemblies per ASTM E 119 by an independent testing and inspecting agency acceptable to
authorities having jurisdiction.

PART 2 - PRODUCTS

2.1 PANEL PRODUCTS

A

B.

Provide in maximum lengths available to minimize end-to-end butt joints.

Interior Gypsum Board: ASTM C 36/C 36M or ASTM C 1396/C 1396M, in thickness indicated,
with manufacturer's standard edges. Regular type unless otherwise indicated; moisture-resistant in
bathrooms; Type X where indicated.

2.2 ACCESSORIES

A

GYPSUM BOARD

Trim Accessories: ASTM C 1047, formed from galvanized or aluminum-coated steel sheet, rolled
zinc, plastic, or paper-faced galvanized-steel sheet.

1. Provide cornerbead at outside corners unless otherwise indicated.
2. Provide LC-bead (J-bead) at exposed panel edges.
3. Provide control joints where indicated.

Joint-Treatment Materials: ASTM C 475/C 475M.

1. Joint Tape: Paper unless otherwise recommended by panel manufacturer.

2. Joint Compounds: Setting-type taping compound and drying-type, ready-mixed,
compounds for topping.

3. Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound.

4, Cementitious Backer Unit Joint-Treatment Materials: Products recommended by

cementitious backer unit manufacturer.

Acoustical Sealant for Exposed and Concealed Joints: Nonsag, paintable, nonstaining latex
sealant complying with ASTM C 834.

Sound-Attenuation Blankets: ASTM C 665, Type | (unfaced).
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PART 3 - EXECUTION

3.1 INSTALLATION

A.

Install gypsum board to comply with ASTM C 840.

1. Isolate gypsum board assemblies from abutting structural and masonry work. Provide
edge trim and acoustical sealant.

2. Single-Layer Fastening Methods: Fasten gypsum panels to supports with screws.

3. Multilayer Fastening Methods: Fasten base layers and face layer separately to supports
with screws.

Fire-Resistance-Rated Assemblies: Comply with requirements of listed assemblies.

Finishing Gypsum Board: ASTM C 840.

1. At concealed areas, unless a higher level of finish is required for fire-resistance-rated
assemblies, provide Level 1 finish: Embed tape at joints.

2. At substrates for tile, provide Level 2 finish: Embed tape and apply separate first coat of
joint compound to tape, fasteners, and trim flanges.

3. Unless otherwise indicated, provide Level 4 finish: Embed tape and apply separate first,
fill, and finish coats of joint compound to tape, fasteners, and trim flanges.

4, Where indicated, provide Level 5 finish: Embed tape and apply separate first, fill, and

finish coats of joint compound to tape, fasteners, and trim flanges. Apply skim coat to
entire surface.

END OF SECTION 09290

GYPSUM BOARD
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SECTION 09652 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL
11 SECTION REQUIREMENTS
A Submittals: Product Data and Samples.
B. Extra Materials: Deliver to Owner at least 6 linear feet, of each type and color of resilient wall
base installed.
PART 2 - PRODUCTS

2.1 RESILIENT ACCESSORY

A Description: Joiner for tile and carpet.
B. Material: Rubber.
2.2 INSTALLATION ACCESSORIES
A Trowelable Leveling and Patching Compounds: Latex-modified, portland cement- or blended

hydraulic cement-based formulation provided or approved by flooring manufacturer for
applications indicated.

B. Adhesives: Water-resistant type recommended by manufacturer to suit products and substrate
conditions.
PART 3 - EXECUTION
3.1 INSTALLATION

A Prepare concrete substrates according to ASTM F 710. Verify that substrates are dry and free of
curing compounds, sealers, and hardeners.

B. Adhesively install resilient wall base and accessories.

C. Install wall base in maximum lengths possible. Apply to walls, columns, pilasters, casework, and
other permanent fixtures in rooms or areas where base is required.

D. Install reducer strips at edges of floor coverings that would otherwise be exposed.

END OF SECTION 09652
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SECTION 09910 - PAINTING

PART 1 - GENERAL
11 SECTION REQUIREMENTS
A. Summary: Paint exposed surfaces indicated.
1. Do not paint prefinished items, items with an integral finish, operating parts, and labels unless otherwise
indicated.
B. Submittals:
1. Product Data.
2. Samples.
C. Extra Materials: Deliver to Owner 1 gal. of each color and type of finish coat paint used on Project, in
containers, properly labeled and sealed.
PART 2 - PRODUCTS
2.1 PAINT
A. Basis of Design
1. Sherwin Williams Products, or approved equal.
B. Material Compatibility: Provide materials that are compatible with one another and with substrates.
1. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat
for use in paint system and on substrate indicated colors:
C. Colors: TBD
2.2 SEALERS
A. Basis of Design
1. Concrete Floor Sealer: MasterKure HD300WB; BASF, or approved equivalent
2. Concrete Wall Sealer in Salt Storage Building: KlereSeal 940-S; Pecora Corporation., or approved
equivalent.
3. Salt Storage Bldg. Truss Wood Sealer: Sherwin Williams Armorseal Rexane, or approved equivalent.
4. Exposed Metal in Salt Storage Building Sealer: Sherwin Williams Pro Industrial Water Base Epoxy, or
approved equivalent
PART 3 -EXECUTION
3.1 PAINT PREPARATION
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A

3.2

3.3

Remove hardware, lighting fixtures, and similar items that are not to be painted. Mask items that cannot be
removed. Reinstall items in each area after painting is complete.

Clean and prepare surfaces in an area before beginning painting in that area. Schedule painting so cleaning
operations will not damage newly painted surfaces.

PAINT APPLICATION
Apply paints/sealers according to manufacturer's written instructions.

1. Use brushes only for exterior painting and where the use of other applicators is not practical.
2. Use rollers for finish coat on interior walls and ceilings.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller
tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.

1. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a
uniform paint finish, color, and appearance.

Apply stains and transparent finishes to produce surface films without color irregularity, cloudiness,
holidays, lap marks, brush marks, runs, ropiness, or other imperfections. Use multiple coats to produce a
smooth surface film of even luster.

INTERIOR PAINT SCHEDULE
General: Provide the following paint systems, or equal, for the various substrates, as indicated.
New Gypsum Board

1. Interior Latex Eg-Shel Paint Finish: Two finish coats over primed surface.
a. Primer:
1) S-W: Harmony Interior Latex Primer.
b. Firstand Second Coats: Interior Eg-Shel Latex.
1) S-W: Harmony Interior Latex Eg-Shel Finish (B9).

Baths

1. Interior Latex Satin Paint Finish: Two finish coats over primed surface.
a. Primer:
1) S-W: Harmony Interior Latex Primer
b. Firstand Second Coats: Interior Satin Latex.
1) S-W: Bath Paint Interior Latex Satin Finish.

Metal Door Frames and Metal Doors

1. Interior Two finish coats over primed surface
a. Primer:
1) S-W: All Surface Enamel Latex Primer (A41)
b. First and Second Coats
1) S-W Promar 200 Latex Semigloss (B31)

Concrete Floors
1. Heavy Duty Two Part Solvent Based Epoxy Finish: Two finish coats over primed surface.

a. Primer
1) Armorseal 33 Epoxy Primer/Sealer
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b. First and Second Coats
1) Armor Seal 1000 HS Epoxy (Part A) Haze Gray (B67A02001)with Anti-slip aggregate
2) Color: TBD

F. Plywood Flooring

1.

Heavy Duty Two Part Solvent Based Epoxy Finish: Two finish coats over clean surface.
a. Firstand Second Coats
1) ArmorSeal 1000 HS Epoxy (Part A) Haze Gray (B67A02001)

G. Exposed Metal in Salt Storage Bldg. Interior: Two coats over primed surface.

1.

Corrosion Preventative Epoxy Coating: Two coats over primed surface.
a. Primer

1) S-W Procoat Pro Industrial Procryl Primer
b. Finish Coats

1) Sherwin Williams Pro Industrial Water-Based Epoxy

H. Truss Wood in Salt Storage Bldg. Interior

1.

Wood Sealer, 2 coats over clean surface
a. Firstand Second Coats: Sherwin Williams Armorseal Rexane Floor Coating — Clear.

3.4 SEALER PREPARATION

A. Per manufacturer’s instructions

3.5 SEALER APPLICATION

A. Concrete floor sealer:

1.

2.

Saturate in a single application. Use enough to keep the surface wet for 2 to 3 minutes before penetration.

Broom out puddles until they soak in. Treated surfaces dry to touch in 1 hour. Protect surfaces from
liquids/traffic for 6 hours following treatment or until visibly dry. Many surfaces need several days to
develop full water repellency.

B. Concrete Wall Sealer:

1.

2 coats per manufacturer’s recommendations

END OF SECTION 09910

PAINTING
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SECTION 10522 - FIRE EXTINGUISHERS AND CABINETS

PART 1 - GENERAL

11 SUMMARY

A Provide fire extinguishers and cabinets:
1. Fire extinguishers.
2. Fire extinguisher cabinets.

1.2 SUBMITTALS
A Submit for approval shop drawings, product data.
1.3 QUALITY ASSURANCE
A Comply with governing codes and regulations. Provide products of acceptable manufacturers
which have been in satisfactory use in similar service for three years. Use experienced installers.
Deliver, handle, and store materials in accordance with manufacturer's instructions.
B. Standards: UL and FM listed products.
C. Regulations: ADAAG.

PART 2 - PRODUCTS

2.1 MATERIALS

A Manufactures: Basis of Design: Larsen ¢ Architectural’ fully recessed 5 Ib 2409R 1
B. Fire Extinguishers:

1. Type: Multipurpose dry chemical type.
C. Cabinets:

1. Mounting: Recessed.

2. Trim: Exposed.

3. Doors: Aluminum, milled finish.

4. Door Style: Full-glass panel.

PART 3 - EXECUTION

3.1 INSTALLATION
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A Install materials and systems in accordance with manufacturer's instructions and approved
submittals. Install materials and systems in proper relation with adjacent construction and with
uniform appearance. Coordinate with work of other sections.

B. Restore damaged finishes and test for proper operation. Clean and protect work from damage.

END OF SECTION 10522
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SECTION 10800 - TOILET AND BATH ACCESSORIES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A This Section includes toilet and bath accessory items as scheduled.
1.3 SUBMITTALS

A General: Submit the following according to Conditions of Contract and Division 1 Specifications
Sections.

B. Product data for each toilet accessory item specified, including construction details relative to
materials, dimensions, gages, profiles, mounting method, specified options, and finishes.

C. Maintenance instructions including replaceable parts and service recommendations.
1.4 QUALITY ASSURANCE

A Inserts and Anchorages: Furnish accessory manufacturers' standard inserts and anchoring devices that
must be set in concrete or built into masonry. Coordinate delivery with other work to avoid delay.

B. Single-Source Responsibility: Provide products of same manufacturer for each type of accessory unit
and for units exposed to view in same areas, unless otherwise acceptable to Architect.

1.5 PROJECT CONDITIONS
A Coordination: Coordinate accessory locations, installation, and sequencing with other work to avoid
interference with and ensure proper installation, operation, adjustment, cleaning, and servicing of toilet
accessory items.

1.6  WARRANTY

A Warranty: Submit a written warranty executed by mirror manufacturer, agreeing to replace any mirrors
that develop visible silver spoilage defects within warranty period.

B. Warranty Period: 15 years from date of Substantial Completion.
C. The warranty shall not deprive the Owner of other rights the Owner may have under other provisions of
the Contract Documents and will be in addition to and run concurrent with other warranties made by the
Contractor under requirements of the Contract Documents.
PART 2 -PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A Available Manufacturers: Provide accessories from American Specialties, Inc. or equal.
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2.2 MATERIALS, GENERAL

A Stainless Steel: AISI Type 302/304, with polished No. 4 finish, 0.034-inch (22-gage) minimum
thickness.

1. ADA Grab Bars to be “Peened” finish.

B. Brass: Leaded and unleaded, flat products, ASTM B 19; rods, shapes, forgings, and flat products with
finished edges, ASTM B 16; Castings, ASTM B 30.

C. Sheet Steel: Cold-rolled, commercial quality ASTM A 366, 0.04-inch (20-gage) minimum. Surface
preparation and metal pretreatment as required for applied finish.

D. Galvanized Steel Sheet: ASTM A 527, G60.
E. Chromium Plating: Nickel and chromium electro-deposited on base metal, ASTM B 456, Type SC 2.

F. Mirror Glass: Nominal 6.0-mm (0.23-inch) thick, conforming to ASTM C 1036, Type I, Class 1,
Quality g2, and with silvering, electro-plated copper coating, and protective organic coating.

G. Galvanized Steel Mounting Devices: ASTM A 153, hot-dip galvanized after fabrication.

H. Fasteners: Screws, bolts, and other devices of same material as accessory unit, or of galvanized steel
where concealed.

2.3 FABRICATION

A General:  Only a maximum 1-1/2-inch-diameter, unobtrusive stamped manufacturer logo, as approved
by Architect, is permitted on exposed face of toilet or bath accessory units. On either interior surface not
exposed to view or back surface, provide additional identification by either a printed, waterproof label or
a stamped nameplate, indicating manufacturer's name and product model humber.

B. Surface-Mounted Toilet Accessories, General: Except where otherwise indicated, fabricate units with
tight seams and joints, exposed edges rolled. Hang doors or access panels with continuous stainless steel
piano hinge. Provide concealed anchorage wherever possible.

C. Recessed Toilet Accessories, General: Except where otherwise indicated, fabricate units of all-welded
construction, without mitered corners. Hang doors or access panels with full-length, stainless steel piano
hinge. Provide anchorage that is fully concealed when unit is closed.

D. Framed Mirror Units, General: Fabricate frames for glass mirror units to accommodate wood, felt,
plastic, or other glass edge protection material. Provide mirror backing and support system that will
permit rigid, tamperproof glass installation and prevent moisture accumulation, as follows:

1. Provide galvanized-steel backing sheet, not less than 0.034 inch (22 gage) and full mirror size,
with nonabsorptive filler material. Corrugated cardboard is not an acceptable filler material.

E. Mirror Unit Hangers: Provide system for mounting mirror units that will permit rigid, tamperproof, and
theft proof installation, as follows:

1. One-piece, galvanized-steel, wall-hanger device with spring-action locking mechanism to hold
mirror unit in position with no exposed screws or bolts.
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F.

G.

Handicap Grab Bars: Stainless Steel Brushed and “Peened” finish.

Keys: Provide universal keys for access to toilet accessory units requiring internal access for servicing,
resupply, etc. Provide minimum of six keys to Owner's representative.

2.4 SCHEDULE OF TOILET AND BATH ACCESSORIES

Item# Description Model #

1 Surface Mounted Paper Towel Dispenser and Waste Receptacle 0462-AD9

2 Framed Mirror, 18” x 30” 00600

3 Surface Mount Double Roll Toilet Tissue Dispenser 74022-SM

4a 36” Handicapped Grab Bar 3801-36P

4b 42” Handicapped Grab Bar 3801-42P

4c 18” Handicapped Grab Bar 3801-18P

5 Surface Mounted Vertical Soap Dispenser 0347

6 Surface Mount Sanitary Napkin Disposal 20852
PART 3 - EXECUTION

3.1 INSTALLATION

A

C.

Install toilet accessory units according to manufacturers' instructions, using fasteners appropriate to
substrate as recommended by unit manufacturer. Install units plumb and level, firmly anchored in
locations and at heights indicated.

Secure mirrors to walls in concealed, tamperproof manner with special hangers, toggle bolts, or screws.
Set units plumb, level, and square at locations indicated, according to manufacturer's instructions for type
of substrate involved.

Install grab bars to withstand a downward load of at least 250 Ibf, complying with ASTM F 446.

3.2 ADJUSTING AND CLEANING

A

Adjust toilet accessories for proper operation and verify that mechanisms function smoothly. Replace
damaged or defective items.

Clean and polish all exposed surfaces strictly according to manufacturer's recommendations after
removing temporary labels and protective coatings.

END OF SECTION 10800
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SECTION 15010 - BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this and the other sections of Division 15.

1.2 SUMMARY

A This Section includes general administrative and procedural requirements for mechanical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 1:

Submittals.
Coordination drawings.
Record documents.
Maintenance manuals.
Rough-ins.

Mechanical installations.
Cutting and patching.

Nogak~owphE

B. Related Sections: The following sections contain requirements that relate to this section:

1. Division 15 Section "ELECTRICAL REQUIREMENTS FOR MECHANICAL
EQUIPMENT," for factory-installed motors, controllers, accessories, and connections.

2. Division 15 Section "BASIC MECHANICAL MATERIALS AND METHODS," for
materials and methods common to the remainder of Division 15, plus general related
specifications including:

a. Access to mechanical installations.
1.3 SUBMITTALS
A General: Follow the procedures specified in Division 1 Section "SUBMITTALS."
B. Increase, by the quantity listed below, the number of mechanical related shop drawings, product

data, and samples submitted, to allow for required distribution plus two copies of each submittal
required, which will be retained by the Mechanical Consulting Engineer.

1. Shop Drawings - Initial Submittal: 1 additional blue- or black-line prints.
2. Shop Drawings - Final Submittal: 1 additional blue- or black-line prints.
3. Product Data: 1 additional copy of each item.
4. Samples: 1 addition as set.

C. Additional copies may be required by individual sections of these Specifications.

14 COORDINATION DRAWINGS
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A Prepare coordination drawings in accordance with Division 1 Section "PROJECT
COORDINATION," to a scale of 1/4"=1'-0" or larger; detailing major elements, components, and
systems of mechanical equipment and materials in relationship with other systems, installations,
and building components. Indicate locations where space is limited for installation and access and
where sequencing and coordination of installations are of importance to the efficient flow of the
Work, including (but not necessarily limited to) the following:

1.

Indicate the proposed locations of piping, ductwork, equipment, and materials. Include
the following:

a. Clearances for installing and maintaining insulation.

Clearances for servicing and maintaining equipment, including tube removal,
filter removal, and space for equipment disassembly required for periodic
maintenance.

Equipment connections and support details.

Exterior wall and foundation penetrations.

Fire-rated wall and floor penetrations.

Sizes and location of required concrete pads and bases.

Valve stem movement.
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Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and
inlets, light fixtures, communication systems components, sprinklers, and other ceiling-
mounted items.

15 RECORD DOCUMENTS

A Prepare record documents in accordance with the requirements in Division 1 Section "PROJECT
CLOSEOUT." In addition to the requirements specified in Division 1, indicate the following
installed conditions:

1.

Ductwork mains and branches, size and location, for both exterior and interior; locations
of dampers and other control devices; filters, boxes, and terminal units requiring periodic
maintenance or repair.

Mains and branches of piping systems, with valves and control devices located and
numbered, concealed unions located, and with items requiring maintenance located (i.e.,
traps, strainers, expansion compensators, tanks, etc.). Valve location diagrams, complete
with valve tag chart. Refer to Division 15 Section "Mechanical Identification." Indicate
actual inverts and horizontal locations of underground piping.

Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

Contract Modifications, actual equipment and materials installed.

1.6 MAINTENANCE MANUALS
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A Prepare maintenance manuals in accordance with Division 1 Section "PROJECT CLOSEQUT." In
addition to the requirements specified in Division 1, include the following information for
equipment items:

1. Description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
4, Servicing instructions and lubrication charts and schedules.

1.7 DELIVERY, STORAGE, AND HANDLING

A Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 ROUGH-IN

A Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

B. Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements.

3.2 MECHANICAL INSTALLATIONS

A General: Sequence, coordinate, and integrate the various elements of mechanical systems,
materials, and equipment. Comply with the following requirements:

1. Coordinate mechanical systems, equipment, and materials installation with other building
components.

2. Verify all dimensions by field measurements.

3. Arrange for chases, slots, and openings in other building components during progress of
construction, to allow for mechanical installations.

4. Coordinate the installation of required supporting devices and sleeves to be set in poured-
in-place concrete and other structural components, as they are constructed.

5. Sequence, coordinate, and integrate installations of mechanical materials and equipment

for efficient flow of the Work. Give particular attention to large equipment requiring
positioning prior to closing in the building.

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.
7. Coordinate connection of mechanical systems with exterior underground and overhead

utilities and services. Comply with requirements of governing regulations, franchised
service companies, and controlling agencies. Provide required connection for each
service.
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8. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that portions of the Work are shown
only in diagrammatic form. Where coordination requirements conflict with individual
system requirements, refer conflict to the Architect.

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.
10. Install mechanical equipment to facilitate servicing, maintenance, and repair or

replacement of equipment components. As much as practical, connect equipment for
ease of disconnecting, with minimum of interference with other installations. Extend
grease fittings to an accessible location.

11. Install access panel or doors where units are concealed behind finished surfaces. Access
panels and doors are specified in Division 8 Section "ACCESS DOORS" and Division 15
Section "BASIC MECHANICAL MATERIALS AND METHODS."

12. Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

3.3 CUTTING AND PATCHING

A

General: Perform cutting and patching in accordance with Division 1 Section "CUTTING AND
PATCHING." In addition to the requirements specified in Division 1, the following requirements

apply:

1. Protection of Installed Work: During cutting and patching operations, protect adjacent
installations.

Perform cutting, fitting, and patching of mechanical equipment and materials required to:

Uncover Work to provide for installation of ill-timed Work.

Remove and replace defective Work.

Remove and replace Work not conforming to requirements of the Contract Documents.
Remove samples of installed Work as specified for testing.

Install equipment and materials in existing structures.

Upon written instructions from the Architect, uncover and restore Work to provide for
Architect/Engineer observation of concealed Work.

AR N

Cut, remove and legally dispose of selected mechanical equipment, components, and materials as
indicated, including but not limited to removal of mechanical piping, heating units, plumbing
fixtures and trim, and other mechanical items made obsolete by the new Work.

Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to be
removed.

Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust
and dirt to adjacent areas.

1. Patch existing finished surfaces and building components using new materials matching
existing materials and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.

a. Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for
definition of "experienced Installer."
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2. Patch finished surfaces and building components using new materials specified for the
original installation and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.

a. Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for
definition of "experienced Installer."

END OF SECTION 15010
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY

A This Section includes the following basic mechanical materials and methods to complement other
Division 15 Sections.

Piping materials and installation instructions common to most piping systems.
Concrete equipment base construction requirements.

Equipment nameplate data requirements.

Labeling and identifying mechanical systems and equipment is specified in Division 15
Section "Mechanical Identification."

Nonshrink grout for equipment installations.

Field-fabricated metal and wood equipment supports.

Installation requirements common to equipment specification Sections.
Mechanical demolition.

Cutting and patching.

10. Touchup painting and finishing.

M owbdPE
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B. Pipe and pipe fitting materials are specified in piping system Sections.

1.3 DEFINITIONS
A Pipe, pipe fittings, and piping include tube, tube fittings, and tubing.
B. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe and duct shafts, unheated spaces immediately below the roof, spaces above ceilings,

unexcavated spaces, crawl spaces, and tunnels.

C. Exposed Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

D. Exposed Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

E. Concealed Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in duct shafts.
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F. Concealed Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants, but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

14 SUBMITTALS

A General: Submit the following according to the Conditions of the Contract and Division 1
Specification Sections.

B. Product data for following piping specialties:
1. Mechanical sleeve seals.
2. Identification materials and devices.
C. Samples of color, lettering style, and other graphic representation required for each identification

material and device.

D. Shop drawings detailing fabrication and installation for metal and wood supports and anchorage
for mechanical materials and equipment.

E. Coordination drawings for access panel and door locations.

F. Prepare coordination drawings according to Division 1 Section "Submittals” to a 1/4 inch equals 1
foot (1:48) scale or larger. Detail major elements, components, and systems of mechanical
equipment and materials in relationship with other systems, installations, and building
components. Show space requirements for installation and access. Show where sequence and
coordination of installations are important to the efficient flow of the Work. Include the

following:
1. Proposed locations of piping, ductwork, equipment, and materials. Include the following:
a. Planned piping layout, including valve and specialty locations and valve stem
movement.
b. Planned duct systems layout, including elbow radii and duct accessories.
c. Clearances for installing and maintaining insulation.
d. Clearances for servicing and maintaining equipment, including space for
equipment disassembly required for periodic maintenance.
e. Equipment service connections and support details.
f. Exterior wall and foundation penetrations.
g. Fire-rated wall and floor penetrations.
h. Sizes and location of required concrete pads and bases.
2. Scheduling, sequencing, movement, and positioning of large equipment into the building
during construction.
3. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings
and their relationship to other penetrations and installations.
4. Reflected ceiling plans to coordinate and integrate installations, air outlets and inlets,

light fixtures, communication systems components, and other ceiling-mounted items.
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15

1.6

1.7

G.

Welder certificates signed by Contractor certifying that welders comply with requirements
specified under the "Quality Assurance™ Article.

QUALITY ASSURANCE

A.

Qualify welding processes and operators for structural steel according to AWS D1.1 "Structural
Welding Code--Steel."

Qualify welding processes and operators for piping according to ASME "Boiler and Pressure
Vessel Code," Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions of ASME B31 Series "Code for Pressure Piping.”
2. Certify that each welder has passed AWS qualification tests for the welding processes
involved and that certification is current.

ASME A13.1 for lettering size, length of color field, colors, and viewing angles of identification
devices.

Equipment Selection: Equipment of greater or larger power, dimensions, capacities, and ratings
may be furnished provided such proposed equipment is approved in writing and connecting
mechanical and electrical services, circuit breakers, conduit, motors, bases, and equipment spaces
are increased. No additional costs will be approved for these increases, if larger equipment is
approved. If minimum energy ratings or efficiencies of the equipment are specified, the
equipment must meet the design requirements and commissioning requirements.

DELIVERY, STORAGE, AND HANDLING

A

Deliver pipes and tubes with factory-applied end-caps. Maintain end-caps through shipping,
storage, and handling to prevent pipe-end damage and prevent entrance of dirt, debris, and
moisture.

Protect stored pipes and tubes from moisture and dirt. Elevate above grade. When stored inside,
do not exceed structural capacity of the floor.

Protect flanges, fittings, and piping specialties from moisture and dirt.

Protect stored plastic pipes from direct sunlight. Support to prevent sagging and bending.

SEQUENCING AND SCHEDULING

A

B.

Coordinate mechanical equipment installation with other building components.

Arrange for chases, slots, and openings in building structure during progress of construction to
allow for mechanical installations.

BASIC MECHANICAL MATERIALS AND METHODS 15050 - 3



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

Coordinate the installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

Sequence, coordinate, and integrate installations of mechanical materials and equipment for
efficient flow of the Work. Coordinate installation of large equipment requiring positioning prior
to closing in the building.

Coordinate connection of electrical services.

Coordinate connection of mechanical systems with exterior underground and overhead utilities
and services. Comply with requirements of governing regulations, franchised service companies,
and controlling agencies.

Coordinate requirements for access panels and doors where mechanical items requiring access are
concealed behind finished surfaces. Access panels and doors are specified in Division 8 Section
"Access Doors."

Coordinate installation of identifying devices after completing covering and painting where
devices are applied to surfaces. Install identifying devices prior to installing acoustical ceilings
and similar concealment.

PART 2 - PRODUCTS

2.1 PIPE AND PIPE FITTINGS

A

B.

Refer to individual piping system specification Sections for pipe and fitting materials and joining
methods.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.2 JOINING MATERIALS

A

Refer to individual piping system specification Sections in Division 15 for special joining
materials not listed below.

Pipe Flange Gasket Materials: Suitable for the chemical and thermal conditions of the piping
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3mm) maximum thickness,
except where thickness or specific material is 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.
2. ASME B16.20 for grooved, ring-joint, steel flanges.
3. AWWA C110, rubber, flat face, 1/8 inch (3 mm) thick, except where other thickness is
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indicated; and full-face or ring type, except where type is indicated.
C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, except where other material is indicated.

D. Plastic Pipe Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, except where other type or material is indicated.

E. Solder Filler Metal: ASTM B 32.

1. Alloy Sn95 or Alloy Sn94: Tin (approximately 95 percent) and silver (approximately 5
percent), having 0.10 percent lead content.

2. Alloy Sn50: Tin (50 percent) and lead (50 percent).
3. Alloy E: Tin (approximately 95 percent) and copper (approximately 5 percent), having
0.10 percent maximum lead content.
4, Alloy HA: Tin-antimony-silver-copper-zinc, having 0.10 percent maximum lead content.
5. Alloy HB: Tin-antimony-silver-copper-nickel, having 0.10 percent maximum lead
content.
6. Alloy Sb5: Tin (95 percent) and antimony (5 percent), having 0.20 percent maximum
lead content.
F. Brazing Filler Metals: AWS A5.8.
1. BCuP Series: Copper-phosphorus alloys.
2. BAg1l: Silver alloy.
G. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall

thickness and chemical analysis of steel pipe being welded.

H. Solvent Cements: Manufacturer's standard solvents complying with the following:
1. Acrylonitrile-Butadiene-Styrene (ABS): ASTM D 2235.
2. Chlorinated Poly(Vinyl Chloride) (CPVC): ASTM F 493.
3. Poly(Vinyl Chloride) (PVC): ASTM D 2564.
4, PVC to ABS Transition: Made to requirements of ASTM D 3138, color other than

orange.
I Plastic Pipe Seals: ASTM F 477, elastomeric gasket.

J. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon steel
bolts and nuts.

K. Couplings: Iron body sleeve assembly, fabricated to match outside diameters of plain-end
pressure pipes.

Sleeve: ASTM A 126, Class B, gray iron.

Followers: ASTM A 47 (ASTM A 47M), Grade 32510 or ASTM A 536 ductile iron.
Gaskets: Rubber.

Bolts and Nuts: AWWA C111.

Finish: Enamel paint.

gk~ wdE
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2.3 PIPING SPECIALTIES

A.

Escutcheons: Manufactured wall, ceiling, and floor plates; deep-pattern type where required to
conceal protruding fittings and sleeves.

© © NG

11.

Inside Diameter: Closely fit around pipe, tube, and insulation.
Outside Diameter: Completely cover opening.
Cast Brass: One-piece, with set-screw.

a. Finish: Rough brass.
b. Finish: Polished chrome plate.

Cast Brass: Split casting, with concealed hinge and set-screw.

a. Finish: Rough brass.
b. Finish: Polished chrome plate.

Stamped Steel: One-piece, with set-screw and chrome-plated finish.

Stamped Steel: One-piece, with spring clips and chrome-plated finish.

Stamped Steel: Split plate, with concealed hinge, set-screw, and chrome-plated finish.
Stamped Steel: Split plate, with concealed hinge, spring clips, and chrome-plated finish.
Stamped Steel: Split plate, with exposed-rivet hinge, set-screw, and chrome-plated
finish.

Stamped Steel: Split plate, with exposed-rivet hinge, spring clips, and chrome-plated
finish.

Cast-Iron Floor Plate: One-piece casting.

Dielectric Fittings: Assembly or fitting having insulating material isolating joined dissimilar
metals to prevent galvanic action and stop corrosion.

Description: Combination of copper alloy and ferrous; threaded, solder, plain, and weld
neck end types and matching piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.

Dielectric Unions: Factory-fabricated, union assembly for 250-psig (1725kPa) minimum
working pressure at a 180 deg F (82 deg C) temperature.

Dielectric Flanges: Factory-fabricated, companion-flange assembly for 150- or 300-psig
(1035kPa or 2070kPa) minimum pressure to suit system pressures.

Dielectric-Flange Insulation Kits: Field-assembled, companion-flange assembly, full-
face or ring type. Components include neoprene or phenolic gasket, phenolic or
polyethylene bolt sleeves, phenolic washers, and steel backing washers.

a. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig
(1035kPa or 2070kPa) minimum working pressure to suit system pressures.

Dielectric Couplings: Galvanized-steel coupling, having inert and noncorrosive,
thermoplastic lining, with threaded ends and 300-psig (2070kPa) minimum working
pressure at 225 deg F (107 deg C) temperature.
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7. Dielectric Nipples: Electroplated steel nipple, having inert and noncorrosive
thermoplastic lining, with combination of plain, threaded, or grooved end types and 300-
psig (2070kPa) working pressure at 225 deg F (107 deg C) temperature.

C. Mechanical Sleeve Seals: Modular, watertight mechanical type. Components include interlocking

synthetic rubber links shaped to continuously fill annular space between pipe and sleeve.
Connecting bolts and pressure plates cause rubber sealing elements to expand when tightened.

D. Sleeves: The following materials are for wall, floor, slab, and roof penetrations:

1. Steel Sheet-Metal: 24-gage (0.70mm) or heavier galvanized sheet metal, round tube
closed with welded longitudinal joint.

2. Steel Pipe: ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends.

3. Cast-Iron: Cast or fabricated wall pipe equivalent to ductile-iron pressure pipe, having
plain ends and integral water stop, except where other features are specified.

4, Wall Penetration Systems: Wall sleeve assembly, consisting of housing, gaskets, and
pipe sleeve, with 1 mechanical-joint end conforming to AWWA C110 and 1 plain pipe-
sleeve end.

a. Penetrating Pipe Deflection: 5 percent without leakage.

b. Housing: Ductile-iron casting having waterstop and anchor ring, with ductile-
iron gland, steel studs and nuts, and rubber gasket conforming to AWWA C111,
of housing and gasket size as required to fit penetrating pipe.

c. Pipe Sleeve: AWWA C151, ductile-iron pipe.

d. Housing-to-Sleeve Gasket: Rubber or neoprene push-on type of manufacturer's
design.

5. Cast-Iron Sleeve Fittings: Commercially made sleeve having an integral clamping
flange, with clamping ring, bolts, and nuts for membrane flashing.

a. Underdeck Clamp: Clamping ring with set-screws.

6. PVC Plastic: Manufactured, permanent, with nailing flange for attaching to wooden
forms.

7. PVC Plastic Pipe: ASTM D 1785, Schedule 40.

8. PE Plastic: Manufactured, reusable, tapered, cup-shaped, smooth outer surface, with

nailing flange for attaching to wooden forms.

24 IDENTIFYING DEVICES AND LABELS

A General: Manufacturer's standard products of categories and types required for each application as
referenced in other Division 15 Sections. Where more than one type is specified for listed
application, selection is Installer's option, but provide single selection for each product category.

B. Equipment Nameplates: Metal nameplate with operational data engraved or stamped, permanently
fastened to equipment.

1.

Data: Manufacturer, product name, model number, serial number, capacity, operating
and power characteristics, labels of tested compliances, and similar essential data.
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2. Location: An accessible and visible location.

C. Stencils: Standard stencils, prepared for required applications with letter sizes conforming to
recommendations of ASME A13.1 for piping and similar applications, but not less than 1-1/4-inch
(30mm) -high letters for ductwork and not less than 3/4-inch (19mm) -high letters for access door
signs and similar operational instructions.

1. Material: Fiberboard.

2. Material: Brass.

3. Stencil Paint: Standard exterior type stenciling enamel; black, except as otherwise
indicated; either brushing grade or pressurized spray-can form and grade.

4. Identification Paint: Standard identification enamel of colors indicated or, if not

otherwise indicated for piping systems, comply with ASME A13.1 for colors.

D. Snap-On Plastic Pipe Markers: Manufacturer's standard preprinted, semirigid snap-on, color-
coded pipe markers, conforming to ASME A13.1.

E. Pressure-Sensitive Pipe Markers: Manufacturer's standard preprinted, permanent adhesive, color-
coded, pressure-sensitive vinyl pipe markers, conforming to ASME A13.1.

F. Plastic Duct Markers: Manufacturer's standard laminated plastic, color coded duct markers.
Conform to following color code:

Green: Cold air.

Yellow: Hot air.

Yellow/Green: Supply air.

Blue: Exhaust, outside, return, and mixed air.

For hazardous exhausts, use colors and designs recommended by ASME A13.1.
Nomenclature: Include following:

I

Direction of air flow.

Duct service (supply, return, exhaust, etc.).
Duct origin (from).

Duct destination (to).

Design cfm.

® o0 o

G. Engraved Plastic-Laminate Signs: ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white (letter color)
melamine subcore, except when other colors are indicated.

Fabricate in sizes required for message.

Engraved with engraver's standard letter style, of sizes and with wording to match
equipment identification.

Punch for mechanical fastening.

Thickness: 1/16 inch (1.5 mm), except as otherwise indicated.

Thickness: 1/8 inch (3 mm), except as otherwise indicated.

Thickness: 1/16 inch (1.5 mm) for units up to 20 square inches (13,000 sq. mm) or 8
inches (200 mm) long; 1/8 inch (3 mm) for larger units.

7. Fasteners: Self-tapping stainless-steel screws or contact-type permanent adhesive.

N =
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H. Plastic Equipment Markers: Laminated-plastic, color-coded equipment markers. Conform to
following color code:

No g k~owdPRE

Green: Cooling equipment and components.

Yellow: Heating equipment and components.

Yellow/Green: Combination cooling and heating equipment and components.
Brown: Energy reclamation equipment and components.

Blue: Equipment and components that do not meet any of the above criteria.

For hazardous equipment, use colors and designs recommended by ASME A13.1.
Nomenclature: Include following, matching terminology on schedules as closely as
possible:

Name and plan number.

Equipment service.

Design capacity.

Other design parameters such as pressure drop, entering and leaving conditions,
and rpm.

o o

Size: Approximately 2-1/2 by 4 inches (65 by 100 mm) for control devices, dampers,
and valves; and 4-1/2 by 6 inches (115 by 150 mm) for equipment.

l. Lettering and Graphics: Coordinate names, abbreviations, and other designations used in
mechanical identification, with corresponding designations indicated. Use numbers, lettering, and
wording indicated for proper identification and operation/maintenance of mechanical systems and
equipment.

Multiple Systems: Where multiple systems of same generic name are indicated, provide
identification that indicates individual system number as well as service such as "Boiler
No. 3," "Air Supply No. 1H," or "Standpipe F12."

2.5 GROUT
A Nonshrink, Nonmetallic Grout: ASTM C 1107, Grade B.

1. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout,
nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior
applications.

2. Design Mix: 5000-psi (34.50MPa), 28-day compressive strength.

3. Packaging: Premixed and factory-packaged.

PART 3 - EXECUTION

3.1 PIPING SYSTEMS--COMMON REQUIREMENTS
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A General: Install piping as described below, except where system Sections specify otherwise.
Individual piping system specification Sections in Division 15 specify piping installation
requirements unique to the piping system.

B. General Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate
general location and arrangement of piping systems. Indicated locations and arrangements were
used to size pipe and calculate friction loss, expansion, pump sizing, and other design
considerations. Install piping as indicated, except where deviations to layout are approved on
coordination drawings.

C. Install piping at indicated slope.

D. Install components having pressure rating equal to or greater than system operating pressure.

E. Install piping in concealed interior and exterior locations, except in equipment rooms and service
areas.

F. Install piping free of sags and bends.

G. Install exposed interior and exterior piping at right angles or parallel to building walls. Diagonal

runs are prohibited, except where indicated.

H. Install piping tight to slabs, beams, joists, columns, walls, and other building elements. Allow
sufficient space above removable ceiling panels to allow for ceiling panel removal.

I Install piping to allow application of insulation plus 1-inch (25mm) clearance around insulation.

J. Locate groups of pipes parallel to each other, spaced to permit valve servicing.

K. Install fittings for changes in direction and branch connections.

L. Install couplings according to manufacturer's printed instructions.

M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions,

and suspended ceilings according to the following:

1. Chrome-Plated Piping: Cast-brass, one-piece, with set-screw, and polished chrome-
plated finish. Use split-casting escutcheons, where required, for existing piping.
2. Uninsulated Piping Wall Escutcheons: Cast-brass or stamped-steel, with set-screw.
3. Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates.
4, Insulated Piping: Cast-brass or stamped-steel, with concealed hinge, spring clips, and
chrome-plated finish.
5. Piping in Utility Areas: Cast-brass or stamped-steel, with set-screw or spring clips.
N. Sleeves are not required for core drilled holes.
0. Permanent sleeves are not required for holes formed by PE plastic (removable) sleeves.
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P. Install sleeves for pipes passing through concrete and masonry walls, concrete floor and roof slabs,
and where indicated.

Q. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
concrete floor and roof slabs, and where indicated.

1. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or

other wet areas 2 inches (50 mm) above finished floor level. Extend cast-iron
sleeve fittings below floor slab as required to secure clamping ring where

specified.
2. Build sleeves into new walls and slabs as work progresses.
3. Install large enough sleeves to provide 1/4-inch (6mm) annular clear space between

sleeve and pipe or pipe insulation. Use the following sleeve materials:

a. PVC Pipe Sleeves: For pipes smaller than 6 inches (150 mm).

b. Steel Pipe Sleeves: For pipes smaller than 6 inches (150 mm).

C. Steel Sheet-Metal Sleeves: For pipes 6 inches (150 mm) and larger that
penetrate gypsum-board partitions.

d. Cast-lron Sleeve Fittings: For floors having membrane waterproofing. Secure

flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 inches (50 mm) above finished floor level. Flashing is
specified in Division 7 Section "Flashing and Sheet Metal."

1) Seal space outside of sleeve fittings with nonshrink, nonmetallic grout.
4. Except for below-grade wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using elastomeric joint sealants specified in Division 7 Section "Joint
Sealants."
R. Above Grade, Exterior Wall, Pipe Penetrations: Seal penetrations using sleeves and mechanical

sleeve seals. Size sleeve for 1-inch (25mm) annular clear space between pipe and sleeve for
installation of mechanical seals.

1. Install steel pipe for sleeves smaller than 6 inches (150 mm).

2. Install cast-iron wall pipes for sleeves 6 inches (150 mm) and larger.

3. Assemble and install mechanical seals according to manufacturer's printed instructions.
S. Below Grade, Exterior Wall, Pipe Penetrations: Install cast-iron wall pipes for sleeves. Seal pipe

penetrations using mechanical sleeve seals. Size sleeve for 1-inch (25mm) annular clear space
between pipe and sleeve for installation of mechanical seals.

T. Below Grade, Exterior Wall, Pipe Penetrations: Install ductile-iron wall penetration system
sleeves according to manufacturer's printed installation instructions.

BASIC MECHANICAL MATERIALS AND METHODS 15050 - 11



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

u. Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestopping sealant material. Firestopping
materials are specified in Division 7 Section "Firestopping."”

V. Verify final equipment locations for roughing in.
W. Refer to equipment specifications in other Sections for roughing-in requirements.
X. Piping Joint Construction: Join pipe and fittings as follows and as specifically required in

individual piping system Sections.

1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

2. Soldered Joints: Construct joints according to AWS "Soldering Manual,” Chapter 22
"The Soldering of Pipe and Tube."

4, Brazed Joints: Construct joints according to AWS "Brazing Manual™ in the "Pipe and
Tube" chapter.

5. 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 inside diameter. Join pipe fittings and valves as follows:

a. Note the internal length of threads in fittings or valve ends, and proximity of
internal seat or wall, to determine how far pipe should be threaded into joint.

b. Apply appropriate tape or thread compound to external pipe threads (except
where dry seal threading is specified).

c. Align threads at point of assembly.

d. Tighten joint with wrench. Apply wrench to valve end into which pipe is being
threaded.

e. Damaged Threads: Do not use pipe or pipe fittings having threads that are

corroded or damaged. Do not use pipe sections that have cracked or open welds.

6. Welded Joints: Construct joints according to AWS D10.12 "Recommended Practices and
Procedures for Welding Low Carbon Steel Pipe™ using qualified processes and welding
operators according to the "Quality Assurance"” Article.

7. Flanged Joints: Align flange surfaces parallel. Select appropriate gasket material, size,
type, and thickness for service application. Install gasket concentrically positioned.
Assemble joints by sequencing bolt tightening to make initial contact of flanges and
gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten
bolts gradually and uniformly using torque wrench.

8. Plastic Pipe and Fitting Solvent-Cement Joints: Clean and dry joining surfaces by wiping
with clean cloth or paper towels. Join pipe and fittings according to the following
standards:

a. Comply with ASTM F 402 for safe handling of solvent-cement and primers.
b. Acrylonitrile-Butadiene-Styrene (ABS): ASTM D 2235 and ASTM D 2661.
c. Chlorinated Poly(Vinyl Chloride) (CPVC): ASTM D 2846 and ASTM F 493.
d. Poly(Vinyl Chloride) (PVC) Pressure Application: ASTM D 2672.

e. Poly(Vinyl Chloride) (PVC) Non-Pressure Application: ASTM D 2855.
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Y.

f. PVC to ABS (Non-Pressure) Transition: Procedure and solvent cement
described in ASTM D 3138.

9. Plastic Pipe and Fitting Heat-Fusion Joints: Prepare pipe and fittings and join with heat-

fusion equipment according to manufacturer's printed instructions.

a. Plain-End Pipe and Fittings: Butt joining.
b. Plain-End Pipe and Socket-Type Fittings: Socket joining.

Piping Connections: Except as otherwise indicated, make piping connections as specified below.

1. Install unions in piping 2 inches (50 mm) and smaller adjacent to each valve and at final
connection to each piece of equipment having a 2-inch (50mm) or smaller threaded pipe
connection.

2. Install flanges in piping 2-1/2 inches (65 mm) and larger adjacent to flanged valves and at
final connection to each piece of equipment having flanged pipe connection.

3. Dry Piping Systems (Gas, Compressed Air, and Vacuum): Install dielectric unions and
flanges to connect piping materials of dissimilar metals.

4. Wet Piping Systems (Water and Steam): Install dielectric coupling and nipple fittings to

connect piping materials of dissimilar metals.

3.2 EQUIPMENT INSTALLATION--COMMON REQUIREMENTS

A

Install equipment to provide the maximum possible headroom where mounting heights are not
indicated.

Install equipment according to approved submittal data. Portions of the Work are shown only in
diagrammatic form. Refer conflicts to the Architect.

Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, except where otherwise indicated.

Install mechanical equipment to facilitate servicing, maintenance, and repair or replacement of
equipment components. Connect equipment for ease of disconnecting, with minimum of

interference with other installations. Extend grease fittings to an accessible location.

Install equipment giving right-of-way to piping systems installed at a required slope.

3.3 LABELING AND IDENTIFYING

A

Piping Systems: Install pipe markers on each system. Include arrows showing normal direction
of flow.

1. Stenciled Markers: Complying with ASME A13.1.
2. Plastic markers, with application systems. Install on pipe insulation segment where
required for hot noninsulated pipes.
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3. Locate pipe markers wherever piping is exposed in finished spaces, machine rooms,
accessible maintenance spaces (shafts, tunnels, plenums), and exposed exterior locations
as follows:

a. Near each valve and control device.

b. Near each branch, excluding short take-offs for fixtures and terminal units.
Mark each pipe at branch, where flow pattern is not obvious.

c. Near locations where pipes pass through walls, floors, ceilings, or enter
inaccessible enclosures.

d. At access doors, manholes, and similar access points that permit view of

concealed piping.
Near major equipment items and other points of origination and termination.

f. Spaced at a maximum of 50-foot (15m) intervals along each run. Reduce
intervals to 25 feet (7.5 m) in congested areas of piping and equipment.
g. On piping above removable acoustical ceilings, except omit intermediately

spaced markers.

B. Equipment: Install engraved plastic laminate sign or equipment marker on or near each major
item of mechanical equipment.

1. Lettering Size: Minimum 1/4-inch (6mm) -high lettering for name of unit where viewing
distance is less than 2 feet (0.6 m), 1/2-inch (13mm) -high for distances up to 6 feet (1.8
m), and proportionately larger lettering for greater distances. Provide secondary lettering
2/3 to 3/4 of size of principal lettering.

2. Text of Signs: Provide text to distinguish between multiple units, inform operator of
operational requirements, indicate safety and emergency precautions, and warn of
hazards and improper operations, in addition to name of identified unit.

C. Duct Systems: Identify air supply, return, exhaust, intake, and relief ducts with duct markers; or
provide stenciled signs and arrows, showing duct system service and direction of flow.

1. Location: In each space where ducts are exposed or concealed by removable ceiling
system, locate signs near points where ducts enter into space and at maximum intervals of
50 feet (15 m).
D. Adjusting: Relocate identifying devices which become visually blocked by work of this Division
or other Divisions.
3.4 PAINTING AND FINISHING
A Refer to Division 9 Section "Painting" for field painting requirements.
B. Damage and Touch Up: Repair marred and damaged factory-painted finishes with materials and

procedures to match original factory finish.

3.5 CONCRETE BASES
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3.6

3.7

3.8

3.9

Construct concrete equipment bases of dimensions indicated, but not less than 4 inches (100 mm)
larger than supported unit in both directions. Follow supported equipment manufacturer's setting
templates for anchor bolt and tie locations. Use 3000-psi (20.70MPa), 28-day compressive

strength concrete and reinforcement as specified in Division 3 Section "Cast-in-Place Concrete."

ERECTION OF METAL SUPPORTS AND ANCHORAGE

A

B.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to
support and anchor mechanical materials and equipment.

Field Welding: Comply with AWS D1.1 "Structural Welding Code--Steel."

ERECTION OF WOOD SUPPORTS AND ANCHORAGE

A Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor
mechanical materials and equipment.

B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view
or will receive finish materials. Make tight connections between members. Install fasteners
without splitting wood members.

C. Attach to substrates as required to support applied loads.

DEMOLITION

A Disconnect, demolish, and remove work specified under Division 15 and as indicated.

B. Where pipe, ductwork, insulation, or equipment to remain is damaged or disturbed, remove
damaged portions and install new products of equal capacity and quality.

C. Accessible Work: Remove indicated exposed pipe and ductwork in its entirety.

D. Abandoned Work: Cut and remove buried pipe abandoned in place, 2 inches (50 mm) beyond the
face of adjacent construction. Cap and patch surface to match existing finish.

E. Removal: Remove indicated equipment from the Project site.

F. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make operational

equipment indicated for relocation.

CUTTING AND PATCHING

A

Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for
mechanical installations. Perform cutting by skilled mechanics of the trades involved.
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B. Repair cut surfaces to match adjacent surfaces.

3.10 GROUTING

A Install nonmetallic nonshrink grout for mechanical equipment base bearing surfaces, pump and
other equipment base plates, and anchors. Mix grout according to manufacturer's printed
instructions.

B. Clean surfaces that will come into contact with grout.

C. Provide forms for placement of grout, as required.

D. Avoid air entrapment when placing grout.

E. Place grout to completely fill equipment bases.

F. Place grout on concrete bases to provide a smooth bearing surface for equipment.
G. Place grout around anchors.

H. Cure placed grout according to manufacturer's printed instructions.

END OF SECTION 15050
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SECTION 15100 - VALVES

PART 1

11

1.2

13

1.4

15

VALVES

- GENERAL
RELATED DOCUMENTS

A Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification sections, apply to this section.

B. Requirements of the following Division 15 Sections apply to this section:
1. "Basic Mechanical Requirements."
2. "Basic Mechanical Materials and Methods."
3. "Basic Piping Materials and Methods."
SUMMARY
A This Section includes general duty valves common to most mechanical piping systems.
1. Special purpose valves are specified in individual piping system specifications.
B. Valve tags and charts are specified in Division 15 Section "MECHANICAL IDENTIFICATION."
SUBMITTALS
A General: Submit the following in accordance with Conditions of Contract and Division 1

Specification Sections.

B. Product data, including body material, valve design, pressure and temperature classification, end
connection details, seating materials, trim material and arrangement, dimensions and required
clearances, and installation instructions.

QUALITY ASSURANCE

A Single Source Responsibility: Comply with the requirements specified in Division 1 Section
"MATERIALS AND EQUIPMENT," under "Source Limitations."

B. American Society of Mechanical Engineers (ASME) Compliance: Comply with ASME B31.9 for
building services piping and ASME B31.1 for power piping.

C. Manufacturers Standardization Society of the Valve and Fittings Industry (MSS) Compliance:
Comply with the various MSS Standard Practices referenced.

DELIVERY, STORAGE, AND HANDLING
A Preparation For Transport: Prepare valves for shipping as follows:

1. Ensure valves are dry and internally protected against rust and corrosion.
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2. Protect valve ends against damage to threads, flange faces, and weld-end preps.

3. Set valves in best position for handling. Set globe and gate valves closed to prevent
rattling; set ball and plug valves open to minimize exposure of functional surfaces; set
butterfly valves closed or slightly open; and block swing check valves in either closed or
open position.

Storage: Use the following precautions during storage:

1. Do not remove valve end protectors unless necessary for inspection; then reinstall for
storage.
2. Protect valves from weather. Store valves indoors. Maintain valve temperature higher

than the ambient dew point temperature. If outdoor storage is necessary, support valves
off the ground or pavement in watertight enclosures.

Handling: Use a sling to handle valves whose size requires handling by crane or lift. Rig valves
to avoid damage to exposed valve parts. Do not use handwheels and stems as lifting or rigging
points.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products which may be incorporated in the work include, but are not limited to, those listed in
valve schedule.

Manufacturer: Subject to compliance with requirements, provide products from one of the
manufacturers listed in valve schedule.

2.2 VALVE FEATURES, GENERAL

A

VALVES

Valve Design: Rising stem or rising outside screw and yoke stems.

1. Nonrising stem valves may be used where headroom prevents full extension of rising
stems.

Pressure and Temperature Ratings: As scheduled and required to suit system pressures and
temperatures.

Sizes: Same size as upstream pipe, unless otherwise indicated.

Operators: Provide the following special operator features:

1. Handwheels, fastened to valve stem, for valves other than quarter turn.

2. Lever handles, on quarter-turn valves 6-inch and smaller, except for plug valves. Provide
plug valves with square heads; provide one wrench for every 10 plug valves.

3. Chain-wheel operators, for valves 2-1/2-inch and larger, install 72 inches or higher above
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2.3

2.4

VALVES

finished floor elevation. Extend chains to an elevation of 5'-0" above finished floor
elevation.
4. Gear drive operators, on quarter-turn valves 8-inch and larger.

Extended Stems: Where insulation is indicated or specified, provide extended stems arranged to
receive insulation.

Bypass and Drain Connections: Comply with MSS SP-45 bypass and drain connections.
End Connections: As indicated in the valve specifications.

1. Threads: Comply with ANSI B1.20.1.

2. Flanges: Comply with ANSI B16.1 for cast iron, ANSI B16.5 for steel, and ANSI
B16.24 for bronze valves.

3. Solder-Joint: Comply with ANSI B16.18.

a. Caution: Where soldered end connections are used, use solder having a melting
point below 840 deg F for gate, globe, and check valves; below 421 deg F for
ball valves.

GATE VALVES

A

Gate Valves, 2-Inch and Smaller: MSS SP-80; Class 125, body and bonnet of ASTM B 62 cast
bronze; with threaded or solder ends, solid disc, copper-silicon alloy stem, brass packing gland,
"Teflon™ impregnated packing, and malleable iron handwheel. Provide Class 150 valves meeting
the above where system pressure requires.

Gate Valves, 2-Inch and Smaller: MSS SP-80; Class 150, body and union bonnet of ASTM B 62
threaded or solder ends, solid disc, copper-silicon alloy stem, brass packing gland, "Teflon"
impregnated packing, and malleable iron handwheel. Do not use solder end valves for hot water
heating or steam piping applications.

Gate Valves, 2-1/2-Inch and Larger: MSS SP-70; Class 125 iron body, bronze mounted, with
body and bonnet conforming to ASTM A 126 Class B; with flanged ends, "Teflon™ impregnated
packing, and two-piece backing gland assembly.

BALL VALVES

A

Ball Valves, 1 Inch and Smaller: Rated for 150 psi saturated steam pressure, 400 psi WOG
pressure; two-piece construction; with bronze body conforming to ASTM B 62, standard (or
regular) port, chrome-plated brass ball, replaceable "Teflon" or "TFE" seats and seals, blowout-
proof stem, and vinyl-covered steel handle. Provide solder ends for condenser water, chilled
water, and domestic hot and cold water service; threaded ends for heating hot water and low-
pressure steam.

Ball Valves, 1-1/4-Inch to 2-Inch: Rated for 150 psi saturated steam pressure, 400 psi WOG

pressure; 3-piece construction; with bronze body conforming to ASTM B 62, conventional port,
chrome-plated brass ball, replaceable "Teflon" or "TFE" seats and seals, blowout proof stem, and
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2.5

2.6

2.7

2.8

VALVES

vinyl-covered steel handle. Provide solder ends for condenser water, chilled water, and domestic
hot and cold water service; threaded ends for heating hot water and low-pressure steam.

PLUG VALVES

A.

Plug Valves, 2-Inch and Smaller: Rated at 150 psi WOG; bronze body, with straightaway pattern,
square head, and threaded ends.

Plug Valves, 2-1/2-Inch and Larger: MSS SP-78; rated at 175 psi WOG,; lubricated plug type,
with semisteel body, single gland, wrench operated, and flanged ends.

GLOBE VALVES

A

Globe Valves, 2-Inch and Smaller: MSS SP-80; Class 125; body and screwed bonnet of ASTM B
62 cast bronze; with threaded or solder ends, brass or replaceable composition disc, copper-silicon
alloy stem, brass packing gland, "Teflon" impregnated packing, and malleable iron handwheel.
Provide Class 150 valves meeting the above where system pressure requires.

Globe Valves, 2-1/2-Inch and Larger: MSS SP-85; Class 125 iron body and bolted bonnet
conforming to ASTM A 126, Class B; with outside screw and yoke, bronze mounted, flanged
ends, and "Teflon" impregnated packing, and two-piece backing gland assembly.

BUTTERFLY VALVES

A

Butterfly Valves, 2-1/2-Inch and Larger: MSS SP-67; rated at 200 psi; cast-iron body conforming
to ASTM A 126, Class B. Provide valves with field replaceable EPDM sleeve, nickel-plated
ductile iron disc (except aluminum bronze disc for valves installed in condenser water piping),
stainless steel stem, and EPDM O-ring stem seals. Provide lever operators with locks for sizes 2
through 6 inches and gear operators with position indicator for sizes 8 through 24 inches. Provide
lug or wafer type as indicated. Drill and tap valves on dead-end service or requiring additional
body strength.

CHECK VALVES

A

Swing Check Valves, 2-Inch and Smaller: MSS SP-80; Class 125, cast-bronze body and cap
conforming to ASTM B 62; with horizontal swing, Y -pattern, and bronze disc; and having
threaded or solder ends. Provide valves capable of being reground while the valve remains in the
line. Provide Class 150 valves meeting the above specifications, with threaded end connections,
where system pressure requires or where Class 125 valves are not available.

Swing Check Valves, 2-1/2-Inch and Larger: MSS SP-71; Class 125 (Class 175 FM approved for
fire protection piping systems), cast iron body and bolted cap conforming to ASTM A 126, Class
B; horizontal swing, and bronze disc or cast-iron disc with bronze disc ring; and flanged ends.
Provide valves capable of being refitted while the valve remains in the line.
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Wafer Check Valves: Class 250, cast-iron body; with replaceable bronze seat, and non-slam
design lapped and balanced twin bronze flappers and stainless steel trim and torsion spring.
Provide valves designed to open and close at approximately one foot differential pressure.

Lift Check Valves, 2-Inch and Smaller: Class 125; cast-bronze body and cap conforming to
ASTM B 62; horizontal or angle pattern, lift-type valve, with stainless steel spring, bronze disc
holder with renewable "Teflon" disc, and threaded ends. Provide valves capable of being refitted
and ground while the valve remains in the line.

PART 3 - EXECUTION

3.1

3.2

3.3

VALVES

EXAMINATION

A

Examine valve interior through the end ports for cleanliness, freedom from foreign matter, and
corrosion. Remove special packing materials, such as blocks used to prevent disc movement
during shipping and handling.

Actuate valve through an open-close and close-open cycle. Examine functionally significant
features, such as guides and seats made accessible by such actuation. Following examination,
return the valve closure member to the shipping position.

Examine threads on both the valve and the mating pipe for form (i.e., out-of-round or local
indentation) and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Check gasket material for proper size, material composition suitable for

service, and freedom from defects and damage.

Prior to valve installation, examine the piping for cleanliness, freedom from foreign materials, and
proper alignment.

Replace defective valves with new valves.

VALVE ENDS SELECTION

A

Select valves with the following ends or types of pipe/tube connections:

1. Copper Tube Size, 2-Inch and Smaller: Solder ends, except provide threaded ends for
heating hot water and low-pressure steam service.

2. Steel Pipe Sizes, 2-Inch and Smaller: threaded or grooved end.

3. Steel Pipe Sizes 2-1/2 Inch and Larger: grooved end or flanged.

VALVE INSTALLATIONS

A

General Application: Use gate, ball, and butterfly valves for shut-off duty; globe, ball, and
butterfly for throttling duty. Refer to piping system specification sections for specific valve
applications and arrangements.
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3.4

3.5

VALVES

Locate valves for easy access and provide separate support where necessary.

Install valves and unions for each fixture and item of equipment arranged to allow equipment
removal without system shutdown. Unions are not required on flanged devices.

Install three-valve bypass around each pressure reducing valve using throttling-type valves.
Install valves in horizontal piping with stem at or above the center of the pipe.
Install valves in a position to allow full stem movement.

Installation of Check Valves: Install for proper direction of flow as follows:

1. Swing Check Valves: Horizontal position with hinge pin level.
2. Wafer Check Valves: Horizontal or vertical position, between flanges.
3. Lift Check Valve: With stem upright and plumb.

SOLDER CONNECTIONS

A

B.

Cut tube square and to exact lengths.

Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire brush to a
bright finish. Clean valve socket in same manner.

Apply proper soldering flux in an even coat to inside of valve socket and outside of tube.
Open gate and globe valves to full open position.
Remove the cap and disc holder of swing check valves having composition discs.

Insert tube into valve socket, making sure the end rests against the shoulder inside valve. Rotate
tube or valve slightly to ensure even distribution of the flux.

Apply heat evenly to outside of valve around joint until solder will melt upon contact. Feed solder
until it completely fills the joint around tube. Avoid hot spots or overheating valve. Once the
solder starts cooling, remove excess amounts around the joint with a cloth or brush.

THREADED CONNECTIONS

A

Note the internal length of threads in valve ends, and proximity of valve internal seat or wall, to
determine how far pipe should be threaded into valve.

Align threads at point of assembly.
Apply appropriate tape or thread compound to the external pipe threads (except where dry seal

threading is specified).
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D. Assemble joint, wrench tight. Wrench on valve shall be on the valve end into which the pipe is

being threaded.

3.6 FLANGED CONNECTIONS

A Align flange surfaces parallel.

B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as flat
and parallel as possible. Use suitable lubricants on bolt threads. Tighten bolts gradually and

uniformly with a torque wrench.

C. For dead-end service, butterfly valves require flanges both upstream and downstream for proper

shutoff and retention.

3.7 FIELD QUALITY CONTROL

A Tests: After piping systems have been tested and put into service, but before final adjusting and
balancing, inspect valves for leaks. Adjust or replace packing to stop leaks; replace valves if leak

persists.

3.8 ADJUSTING AND CLEANING

A Cleaning: Clean mill scale, grease, and protective coatings from exterior of valves and prepare

valves to receive finish painting or insulation.

3.9 VALVE PRESSURE/TEMPERATURE CLASSIFICATION SCHEDULES

VALVES, 2-INCH AND SMALLER

SERVICE GATE
Condenser Water 125
Domestic Hot and Cold Water 125
Low-Pressure Steam 150

VALVES, 2-1/2-INCH AND LARGER

SERVICE GATE
Condenser Water 125
Domestic Hot and Cold Water 125
Low-Pressure Steam 125

3.10 VALVE SCHEDULE

VALVES

GLOBE

125
125
150

GLOBE

125
125
125

BALL

150
150
150

BUTTERFLY

200
200
200

CHECK
125

125
150

CHECK
125

125
125
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A

MANUFACTURER

Crane
Grinnell
Hammond
Jenkins
Lunkenheimer
Milwaukee
Nibco

Powell
Stockham

B.

MANUFACTURER

Crane
Grinnell
Hammond
Jenkins
Lunkenheimer
Milwaukee
Nibco

Powell
Stockham

C.

MANUFACTURER

Crane
Grinnell
Hammond
Jenkins
Lunkenheimer
Milwaukee
Nibco
Stockham
Powell

D.

VALVES

THREADED
NRS

438
3000
IB645
370
2129
105
T113
507
B103

THREADED
NRS

X
3050
IB637
X
3153
X
T-136
2712
B-130

Gate Valves - 2 Inch and Smaller:

THREADED
RS

428
3010
1B640
47
2127
148
T111
500
B-100

Gate Valves - 2 Inch and Smaller:

THREADED
RS

431UB
3060
1B629
47U
3151
1151
T-135
2714
B-120

X means not available.

0S&Y RS NRS
465-1/2 461
6020A 6060A
IR1140 IR1138
651A 326
1430 1428
F2885 F-2882
617-0 F-619
G623 G-612
1793 1787

Gate Valves - 2-1/2 Inch and Larger:

Ball Valves - 1 Inch and Smaller:

SOLDER
NRS

1701S
3000SJ
IB647
1240
2133
115
S113
1822
B-104

SOLDER
NRS

X X X X

3154

S-136

SOLDER
RS

1700S
3010SJ
IB635
1242
2132
1149
S111
1821
B-108

SOLDER
RS

1B648

3155
1169

1842
B-124
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MANUFACTURER THREADED ENDS SOLDER ENDS
Conbraco (Apollo) 70-100 70-200
Crane 9302 9322
Grinnell 3500 3500SJ
Jameshury 351 X
Jenkins 900T 902T
Lunkenheimer 708HST X
Metraflex IT IS
Nibco T-580 S-580
Powell 4210T X
Stockham S-216 BR-R-T S-216 BR-R-S
Watts B-6000 B-6001
1. X means not available.
E. Ball Valves - 1-1/4 Inch to 2 Inch:
MANUFACTURER THREADED ENDS SOLDER ENDS
Conbraco (Apollo) 82-100 82-200
Grinnell 3810 3810SJ
Nibco T-590-Y S-590-Y
Powell 4201R X
Stockham S-216 BR-R-T S-216 BR-R-S
Watts B-6800 B-6801
1. For grooved end connections, use Victaulic Style 721.
F. Plug Valves - 2 Inch and Smaller:
1. Lunkenheimer: 454.
G. Plug Valves - 2-1/2 Inch and Larger:
1. Powell: 2201.
H. Globe Valves - 2 Inch and Smaller:
CLASS CLASS CLASS
125 125 150
MANUFACTURER THREADED SOLDER THREADED
Crane 1 1310 17TF
Grinnell 3210 3210SJ 3240
Hammond 1B440 1B423 1B413T
Jenkins 746 1200 106-A-2
Lunkenheimer 2140 2146 407
Milwaukee 502 1502 590

VALVES
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Nibco T-211-B S-211-B T-235-Y
T-211-Y S-211-Y
Powell 650 1823 150
Stockham B-16 B-14T B-22
I Globe Valves - 2-1/2 Inch and Larger:
MANUFACTURER STRAIGHT BODY ANGLE BODY
Crane 351 53
Grinnell 6200A X
Hammond IR116 IR118
Jenkins 613 X
Lunkenheimer 1123 1124
Milwaukee F2981 F2986
Nibco F-718-B F-818-B
Powell 241 243
Stockham G-512 G-515
1. X means not available.
J. Butterfly Valves - 2-1/2 Inch and Larger:
1. The following are model numbers for wafer-type, with nickel-plated ductile-iron disc:
MANUFACTURER LEVER GEAR
Center Line Series A Series A
Crane 12 12
Conbraco (Apollo) 6X13X-01 6W13X-02
Grinnell WC-8209-7 WC-8202-7
Keystone 239 239
Nibco WD-20103 WD-20105
Powell 1011-DA1 1011-DA1
Stockham LG512-DS3E LG-522-DS3E
Watts BF-04-111-11  BF-04-111-12
2. Grooved Ends: Victaulic Series 300 and 704.
3. The following are model numbers for lug-type, with nickel-plated ductile-iron disc:
MANUFACTURER LEVER GEAR
Center Line Series LT Series LT
Crane 14 14
Conbraco (Apollo) 6L13X-01 6L-13X-02
Grinnell LC-8209-7 LC-8202-7
Keystone 129 129
Nibco LD-20103 LD-20105
Powell 5011-DA1 5011-DA1
Stockham LG-712-DS3E  LG-722-DS3E

VALVES
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Watts BF-03-111-11 BF-03-111-12
4. Grooved Ends: Victaulic Series 300 and 704.
5. The following are model numbers for wafer-type, with aluminum-bronze disc:
MANUFACTURER LEVER GEAR
Center Line Series A Series A
Crane 42 42
Conbraco (Apollo) 6W-14X-01 6W-14X-02
Grinnell WC-8289-7 WC-8282-7
Keystone 239 239
Nibco WD-20003 WD-20005
Powell 1011-EAL 1011-EAL
Stockham LG-512-BS3E  LG-522-BS3E
Watts BF-04-121-11 BF-04-121-12
6. Grooved Ends: Victaulic Series 300A, 700A, and 703A.
7. The following are model numbers for lug-type, with aluminum-bronze disc:
MANUFACTURER LEVER GEAR
Center Line Series LT Series LT
Crane 44 44
Conbraco (Apollo) 6L-14X-01 6L-14X-02
Grinnell LC-8289-7 LC-8282-7
Keystone 129 129
Nibco LD-20003 LD-20005
Powell 5011-BA1 5011-BA1
Stockham LG-712-BS3E  LG-722-BS3E
Watts BF-03-121-11 BF-03-121-12
8. Grooved Ends: Victaulic Series 300A, 700A, and 703A.
K. Swing Check Valves - 2 Inch and Smaller:
CLASS CLASS CLASS
125 125 150
THREADED SOLDER THREADED
MANUFACTURER ENDS ENDS ENDS
Crane 37 1342 137
Grinnell 3300 3300SJ 3320
Hammond 1B940 IB941 IB946
Jenkins 92-A 1222 92-A
Lunkenheimer 2144 2145 230-70
Milwaukee 509 1509 510
Nibco T-413 S-413 T-433
Powell 578 1825 596

VALVES
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Stockham B-319 B-309 B-321
1. For grooved connections, use Victaulic Series 712.
L. Swing Check Valves - 2-1/2 Inch and Larger:

MANUFACTURER CLASS 125 CLASS 175

Crane 373 X
Grinnell 6300A X
Hammond IR1124 X
Jenkins X 729
Kennedy X Fig. 126
Lunkenheimer 1790 IBBM X
Milwaukee F2974 X
Nibco F-918 X
Powell 559 X
Stockham G-931 G-940

1. For grooved connections, use Victaulic Series 712.

2. X means not available.

M. Wafer Check Valves:

1. Bell & Gossett: NS.

2. Center Line: CLC.

3. Metraflex: Chexx.

4, Mission: 12HMP.

5. Stockham: WG970.

6. Victaulic: Series 710/711.

N. Lift Check Valves 2 Inch and Smaller:

MANUFACTURER HORIZONTAL ANGLE

Hammond X IB954
Jenkins 655-A X
Lunkenheimer 233 X

1. X means not available.

END OF SECTION 15100

VALVES
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SECTION 15112 - FACILITY GAS PIPING

PART 1 - GENERAL

11

A.

SECTION REQUIREMENTS
Submittals:

1. Product Data: For each type of product indicated.
2. Shop Drawings: For facility natural-gas piping layout.

PART 2 - PRODUCTS

2.1

2.2

2.3

A

B.

A

A

B.

C.

PERFORMANCE REQUIREMENTS
Minimum Operating-Pressure Ratings: See contract drawings for pressure ratings.

Natural-Gas System Pressure within Building: See contract drawings for pressure ratings.

PIPES, TUBES, AND FITTINGS
Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.

2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket
welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint,
and threaded ends.

4, Protective Coating for Underground Piping: Factory-applied, three-layer coating of
epoxy, adhesive, and polyethylene (PE).

SPECIALTIES

Appliance Flexible Connectors:

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.

2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.

3. Corrugated stainless-steel tubing with polymer coating.

Strainers: ASTM A 126, Class B, cast-iron body, Y-pattern, full size of connecting piping,
CWP rating of 125 psig. Include 40-mesh startup strainer and perforated stainless-steel basket.

Weatherproof Vent Cap: 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.
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D.  Service Meters: Comply with gas company requirements.

E. Detectable Warning Tape: PE-film warning tape 6 inches wide and 4 mils thick, continuously
inscribed with a description of utility, with metallic core encased in a protective jacket for
corrosion protection; colored yellow.

2.4 MANUAL GAS-SHUTOFF VALVES

A.  General Requirements for Metallic, Manual Gas-Shutoff Valves: Comply with ASME B16.33.

1.

CWP Rating: See contract drawings for ratings.

B. One-Piece, Bronze Ball VValve with Bronze Trim: MSS SP-110.

1.

N

ONOoO AW

9.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

A.Y. McDonald Mfg. Co.

Apollo Flow Controls; Conbraco Industries, Inc.
BrassCraft Manufacturing Co.; a Masco company.
Elster Perfection Corporation.

Lyall, R. W. & Company, Inc.

Po0 o

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated brass.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Separate packnut with adjustable stem-packing threaded ends.

CWP Rating: See contract drawings for rating.

Listing: Valves NPS 1 and smaller shall 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. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

A.Y. McDonald Mfg. Co.

Apollo Flow Controls; Conbraco Industries, Inc.
BrassCraft Manufacturing Co.; a Masco company.
Elster Perfection Corporation.

Lyall, R. W. & Company, Inc.

o0 o

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated bronze.
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Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded body packnut design with adjustable stem packing.

CWP Rating: See contract drawings for rating.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

N A

D. Bronze Plug Valves: MSS SP-78.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. A.Y. McDonald Mfg. Co.
b. Lee Brass Company.

2. Body: Bronze, complying with ASTM B 584.

3. Plug: Bronze.

4, Operator: Square head or lug type with tamperproof feature where indicated.

5. Pressure Class: See contract drawings for class rating.

6. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to

authorities having jurisdiction.
7. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

E. Cast-lron, Nonlubricated Plug Valves: MSS SP-78.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. A.Y. McDonald Mfqg. Co.
b. Mueller Co.
C. Xomox Corporation.

2. Body: Cast iron, complying with ASTM A 126, Class B.

3. Plug: Bronze or nickel-plated cast iron.

4. Seat: Coated with thermoplastic.

5. Stem Seal: Compatible with natural gas.

6. Operator: Square head or lug type with tamperproof feature where indicated.

7. Pressure See contract drawings for class rating.

8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to

authorities having jurisdiction.
9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

F. PE Ball Valves: Comply with ASME B16.40.

FACILITY GAS PIPING 15112 -3


http://www.specagent.com/Lookup?ulid=10818
http://www.specagent.com/Lookup?uid=123456962861
http://www.specagent.com/Lookup?uid=123456962862
http://www.specagent.com/Lookup?ulid=10819
http://www.specagent.com/Lookup?uid=123456962863
http://www.specagent.com/Lookup?uid=123456962864
http://www.specagent.com/Lookup?uid=123456962865

ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

2.5

2.6

2.7

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Kerotest Manufacturing Corp.
b. Lyall, R. W. & Company, Inc.
C. Perfection Corporation.

2. CWP Rating: See contract drawings for rating.

3. Operating Temperature: Minus 30 to plus 140 deg F
4. Operator: Nut or flat head for key operation with tamperproof feature where indicated.

Valve Boxes: Cast iron, two sections, with base to fit over valve, barrel a minimum of 5 inches
in diameter, and cover with "GAS" lettering.

MOTORIZED GAS VALVES

Electrically Operated Valves: Comply with UL 429.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to

the following:
a. ASCO: a brand of Vertiv.
b. Dungs, Karl, Inc.
C. Eclipse Innovative Thermal Technologies.
d. Goyen Valve Corp.
e. Magnatrol VValve Corporation.
f. Parker Hannifin Corporation.
g.  WATTS.
EARTHQUAKE VALVES

Earthquake Valves: ASCE 25: Listed and labeled by an NRTL acceptable to authorities having
jurisdiction.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Pacific Seismic Products, Inc.
b. Vanguard Valves, Inc.

PRESSURE REGULATORS

General Requirements: Single stage, steel jacketed, and corrosion resistant. Include elevation
compensator.
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2.8

B.

Service-Pressure Regulators: ANSI Z221.80:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a Actaris.

b. American Meter Company.
Cc

d

Invensys.
Richards Industries.

See contract drawings for maximum inlet pressure. Factory- or field-installed, stainless-
steel screen in vent opening if not connected to vent piping.

Line Pressure Regulators: ANSI Z221.80:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Actaris.

American Meter Company.

Eclipse Innovative Thermal Technologies.

Fisher Control Valves & Instruments; a brand of Emerson Process Management.
Invensys.

Maxitrol Company.

Richards Industries.

@hoo0 o

Maximum inlet pressure per plans. Factory- or field-installed, stainless-steel screen in
vent opening if not connected to vent piping.

Appliance Pressure Regulators: ANSI Z21.18:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Eaton.

Harper Wyman Co.
Maxitrol Company.
SCP, Inc.

oo oTe

Maximum inlet pressure per plans. Regulator may include vent-limiting device, instead
of vent connection, if approved by authorities having jurisdiction.

SLEEVES AND SLEEVE SEALS

Galvanized-Steel Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain

ends.
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2.9

2.10

211

Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint.

Modular rubber sealing-element unit, designed for field assembly, to fill annular space between
pipe and sleeve.

1. Sealing Elements: Ethylene-propylene-diene-monomer-rubber interlocking links shaped
to fit surface of pipe. Include type and number required for pipe material and size of pipe.

2. Pressure Plates: Carbon steel.

3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length
required to secure pressure plates to sealing elements.

GROUT

Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

PRESSURE GAGES AND TEST PLUGS
Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Standard: ASME B40.100.

Case: Sealed, solid-front, pressure-relief; cast aluminum or drawn steel 4-1/2-inch
nominal diameter.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Plastic.

Ring: Metal.

Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

N

N GORA®

Test Plugs: Corrosion-resistant brass or stainless-steel body with two self-sealing rubber core
inserts and gasketed and threaded cap, with extended stem for units to be installed in insulated
piping. Minimum pressure and temperature rating of 500 psig at 200 deg F.

ESCUTCHEONS AND FLOOR PLATES

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and
spring-clip fasteners.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
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PART 3 - EXECUTION

3.1

OUTDOOR PIPING INSTALLATION

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install underground, natural-gas piping buried at least 36 inches below finished grade.

1. If natural-gas piping is installed less than 36 inches below finished grade, install it in
containment conduit.

Install underground, PE, natural-gas piping according to ASTM D 2774.
Install shutoff valve, downstream from gas meter, outside building at gas service entrance.
Install earthquake valves aboveground, outside buildings according to listing.

Install wall penetration system at each service pipe penetration through foundation wall. Make
installation watertight.

1. Sleeves:

a. Exterior Wall, Pipe Penetrations: Mechanical sleeve seals installed in steel or cast-
iron pipes for wall sleeves.

b. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop
materials. Comply with requirements for firestopping specified in Section 078446
"Penetration Firestopping."

2. Sleeve-Seal-System Installation:

a. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade
at service piping entries into building.

b. Select type, size, and number of sealing elements required for piping material and
size and for sleeve ID or hole size. Position piping in center of sleeve. Center
piping in penetration, assemble sleeve-seal system components, and install in
annular space between piping and sleeve. Tighten bolts against pressure plates that
cause sealing elements to expand, and make a watertight seal.

Install pressure gage downstream from each service regulator.

Install service meters to comply with gas company requirements.

INDOOR PIPING INSTALLATION
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
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r ©

3.3

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install escutcheons at penetrations of interior walls, ceilings, and floors.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements
in Section 078413 "Penetration Firestopping."

Install service meters to comply with gas company requirements.

Install gas stops for shutoff to appliances with low-pressure gas supply.

Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.

Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

Connect branch piping from top or side of horizontal piping.

Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each
piece of equipment. Unions are not required at flanged connections.

Install strainer on inlet of each line-pressure regulator and automatic or electrically operated
valve.

Install pressure gage downstream from each line regulator.
Connect gas piping to equipment and appliances with shutoff valves and unions. Install gas
valve upstream from and within 72 inches of each appliance using gas. Install union or flanged

connections downstream from valves.

Extend relief vent connections for service regulators, line regulators, and overpressure
protection devices to the outdoors and terminate with weatherproof vent cap.

Do not use natural-gas piping as grounding electrode.

PIPING JOINT CONSTRUCTION
Threaded Joints: Thread pipe with tapered pipe threads complying with ASME B1.20.1.

Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes
and welding operators.

Joints in Steel Piping with Protective Coating: Apply joint-cover kits to pipe after joining to
cover, seal, and protect joints.

Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas
service. Install gasket concentrically positioned.
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3.4

3.5

3.6

Flared Joints: Cut tubing with roll-cutting tool. Flare tube end with tool to result in flare
dimensions conforming to SAE J513. Tighten finger tight; then use wrench. Do not overtighten.

PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Socket Fittings: Use socket fusion.
VALVE INSTALLATION

Install manual gas-shutoff valve for each gas appliance ahead of corrugated stainless-steel
tubing, aluminum, or copper connector.

Install underground valves with valve boxes.

Install regulators and overpressure protection devices with maintenance access space adequate
for servicing and testing.

Install anode for metallic valves in underground, PE piping.

OUTDOOR PIPING SCHEDULE
Underground, natural-gas piping shall be the following:

1. PE pipe and fittings joined by heat fusion or mechanical couplings; service-line risers
with tracer wire terminated in an accessible location.

Aboveground, natural-gas piping shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.

Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.

INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG.

Aboveground, branch piping NPS 1 and smaller shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

Aboveground, distribution piping shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

Containment Conduit: Steel with wrought-steel fittings and welded joints. Coat pipe and fittings
with protective coating for steel piping.
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3.7

3.8

3.9

Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or
wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective

coating for steel piping.

INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND

LESS THAN 5 PSIG

Aboveground, branch piping NPS 1 and smaller shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

Aboveground, distribution piping shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.

Containment Conduit: Steel with wrought-steel fittings and welded joints. Coat underground

pipe and fittings with protective coating for steel piping.

Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or
wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective

coating for steel piping.

UNDERGROUND, MANUAL GAS-SHUTOFF VALVE SCHEDULE

Connections to Existing Gas Piping: Use valve and fitting assemblies made for tapping utility's

gas mains and listed by an NRTL.

Underground:

1. PE valves.

2. NPS 2 and Smaller: Bronze plug valves.

3. NPS 2-1/2 and Larger: Cast-iron, nonlubricated plug valves.
ABOVEGROUND, MANUAL GAS-SHUTOFF VALVE SCHEDULE
Valves for pipe sizes NPS 2 and smaller shall be one of the following:
1. One-piece, bronze ball valve with bronze trim.

2. Two-piece, full-port, bronze ball valves with bronze trim.

3. Bronze plug valve.

Valves for pipe sizes NPS 2-1/2 and larger shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

2. Bronze plug valve.
3. Cast-iron, nonlubricated plug valve.

Valves in branch piping for single appliance shall be one of the following:

1. One-piece, bronze ball valve with bronze trim.

FACILITY GAS PIPING
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2. Two-piece, full-port, bronze ball valves with bronze trim.
3. Bronze plug valve.

END OF SECTION 15112
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SECTION 15125 - PIPE EXPANSION JOINTS

PART 1 - GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS

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

SUMMARY

A This Section includes pipe expansion joints, guides, and anchors for mechanical piping systems.

PERFORMANCE REQUIREMENTS

A Compatibility: Provide pipe expansion joints, pipe alignment guides, and pipe anchors suitable for
piping system fluids, materials, working pressures, and temperatures.

B. Fabricate and install expansion and anchor system capable of sustaining forces generated by
gravity, thermal movement, and seismic events.

C. Design and obtain approval from authority with jurisdiction, seismic restraints for pipe expansion
joints and pipe anchor system.

SUBMITTALS

A General: Submit the following according to the Conditions of the Contract and Division 1
Specification Sections.

B. Product data for each type of pipe expansion joint and pipe alignment guide specified.

C. Pipe expansion joint schedule showing manufacturer's figure number, size, location, and features
for each required expansion joint.

D. Assembly-type shop drawings for each type of pipe expansion joint, pipe alignment guide, and
anchor, indicating dimensions, weights, required clearances, and methods of component assembly.

E. Maintenance data for each type pipe expansion joint specified to include in the "Operating and

Maintenance Manuals" specified in the Division 1 Section "Project Closeout."”

PART 2 - PRODUCTS

2.1

MANUFACTURERS

A

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include but are not limited to the following:
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B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Metal-Bellows, Packless-Type Pipe Expansion Joints:
a. Adsco Manufacturing Corp.
b. Anamet, Inc.
c. Badger Industries, Inc.
d. Hyspan Precision Products, Inc.
e. Keflex, Inc.
f. Metraflex Co.
g. Pathway Bellows, Inc., Dover Corp.
h. Piping Technology & Products, Inc.
i Proco Products, Inc.
j. Senior Flexonics Inc., Expansion Joint Div.
2. Expansion-Compensator, Packless-Type Pipe Expansion Joints:
a. Adsco Manufacturing Corp.
b. Hyspan Precision Products, Inc.
c. Keflex, Inc.
d. Metraflex Co.
e. Senior Flexonics Inc., Expansion Joint Div.
3. Rubber-Sphere, Packless-Type Pipe Expansion Joints:
a. Garlock Mechanical Packing Div., Colt Industries.
b. General Rubber Corp.
c. Keflex, Inc.
d. MG Piping Products Co.
e. Mason Industries, Inc.
f. Mercer Rubber Co.
g. Metraflex Co.
h. Proco Products, Inc.
i Senior Flexonics Inc., Expansion Joint Div.
j. Vibration Mountings & Controls, Inc.
4. Slip-Type Pipe Expansion Joints:
a. Adsco Manufacturing Corp.
b. Advanced Thermal Systems, Inc.
5. Ball-Type Pipe Expansion Joints:
a. Advanced Thermal Systems, Inc.
b. Barco Div., Marison Industries.
6. Coupling, Grooved-Piping-Type Pipe Expansion Joints:

PIPE EXPANSION JOINTS
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a. Grinnell Corp., Pipe Supports Div.
b. Gustin-Bacon Div., Tyler Pipe Subsid., Tyler Corp.
c. Stockham Valves & Fittings, Inc.
d. Victaulic Company of America.
7. Slip-Joint, Grooved-Piping-Type, Pipe Expansion Joints:
a. Victaulic Company of America.
8. Pipe Alignment Guides:
a. Adsco Manufacturing Corp.
b. Advanced Thermal Systems, Inc.
c. B-Line Systems, Inc.
d. Grinnell Corp., Pipe Supports Div.
e. Hyspan Precision Products, Inc.
f. Keflex, Inc.
g. Metraflex Co.

2.2 PIPE EXPANSION JOINTS, GENERAL

A

B.

Capability: Absorb 200 percent of maximum piping expansion between anchors.

Refer to "Pipe Expansion Joint Schedule™ for criteria of individual pipe expansion joints.

2.3 PACKLESS-TYPE PIPE EXPANSION JOINTS

A

Metal-Bellows Packless-Type Pipe Expansion Joints: Pressure rated for 175 psig (1200 kPa)
minimum; conform to the standards of Expansion Joint Manufacturers Association, Inc. (EJIMA);
with end fittings and external tie rods for limiting maximum travel. Features include the
following:

1. Copper Piping Systems: 2-ply phosphor-bronze bellows and brass shrouds.
2. Steel Piping Systems: 2-ply stainless-steel bellows and carbon-steel shrouds.

Expansion-Compensator Packless-Type Pipe Expansion Joints: Pressure rated for 60 psig (414
kPa) minimum for low-pressure systems and for 175 psig (1200 kPa) minimum for high-pressure
systems. Include 2-ply phosphor bronze bellows, brass shrouds, and end fittings for copper piping
systems and 2-ply stainless-steel bellows, carbon-steel shrouds, and end fittings for steel piping
systems. Include internal guides, antitorque device, and removable end clip for proper
positioning.

Rubber-Sphere Packless-Type Pipe Expansion Joints: Single-sphere type, fabric-reinforced butyl
rubber with full-faced integral flanges, external control rods, and internal reinforcing. Include
steel retaining rings drilled to match flange bolt holes over entire surface of flanges. Pressure
rating is 175 psig (1200 kPa) minimum at 240 deg F (116 deg C) minimum.
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24

2.5

2.6

2.7

D. Rubber-Sphere Packless-Type Pipe Expansion Joints: Double-sphere type, fabric-reinforced butyl
rubber with full-faced integral flanges, external control rods, and internal reinforcing. Include
steel retaining rings drilled to match flange bolt holes over entire surface of flanges. Pressure
rating is 175 psig (1200 kPa) minimum at 240 deg F (116 deg C) minimum.

SLIP-TYPE PIPE EXPANSION JOINTS

A Carbon-steel packing-type expansion joint designed for repacking under pressure. Include limit
stops, flanged or weld ends to match piping system, and drip connection where used for steam
piping systems.

1. Joint Packing: Asbestos-free polytetrafluoroethylene (PTFE) compound.
2. Pressure Rating: 250 psig (1725 kPa) minimum at 400 deg F (204 deg C) minimum.

BALL-TYPE PIPE EXPANSION JOINTS

A General: Designed for 360-degree (6.3rad) rotation and minimum of 30-degree (0.52rad) angular
deflection for sizes 6 inches (150 mm) and smaller and 15-degree (0.26rad) for sizes 8 inches (200
mm) and larger.

B. Carbon steel and comply with ASME "Boiler and Pressure Vessel Code," Section Il "Materials
Specifications" and ASME B31.9 "Building Services Piping" for materials and design of pressure
containing parts and bolting.

1. Packing: Asbestos-free composition.

2. Pressure Rating: 250 psig (1725 kPa) minimum at 400 deg F (204 deg C) minimum.

3. Factory Test: Test before shipment with steam at working pressure of piping system with
no leaks.

GROOVED-PIPING-TYPE PIPE EXPANSION JOINTS

A Coupling: ASTM A 53, cut-grooved, short, steel-pipe nipples, and ductile-iron or malleable-iron
shouldered couplings. Include removable ties to hold joint compressed or expanded during piping
fabrication. Include suitable gasket materials for piping system.

B. Slip-Joint: ASTM A 53, steel-pipe body; polytetrafluoroethylene (PTFE), modified-
polyphenylene-coated steel-pipe slide; and ductile-iron or malleable-iron housing. Include
suitable gasket material for piping system.

PIPE ALIGNMENT GUIDES

A Factory-fabricated cast semisteel or heavy fabricated steel, consisting of bolted two-section outer
cylinder and base. Include two-section guiding spider that bolts tightly to the pipe.

1. Alignment Guide Lengths: As required for indicated travel.
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2.8 MISCELLANEOUS MATERIALS

A Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars, black and galvanized.
B. Bolts and Nuts: ASME B18.10 or ASTM A 183, steel, hex-head, track bolts and nuts.

C. Washers: ASTM F 844, steel, plain, flat washers.

D. Powder-Actuated Fasteners: Attachments with pull-out and shear capacities appropriate for

supported loads and building materials where used.

E. Concrete: Portland-cement mix, 3000 psi (20.7 MPa).
1. Cement: ASTM C 150, Type I.
2. Fine Aggregate: ASTM C 33, sand.
3. Coarse Aggregate: ASTM C 33, crushed gravel.
4. Water: Potable.
F. Grout: ASTM C 1107, Grade B, nonshrink, nonmetallic.
1. Characteristics include post-hardening volume-adjusting dry hydraulic-cement-type grout

that is nonstaining, noncorrosive, nongaseous and is recommended for both interior and
exterior applications.

2. Design Mix: 5000 psi (34.5 MPa), 28-day compressive strength.
3. Water: Potable.
4, Packaging: Premixed and factory-packaged.

PART 3 - EXECUTION

3.1 EXAMINATION
A Examine substrates and conditions under which pipe expansion joints, pipe alignment guides, and
pipe anchors are to be installed. Do not proceed until unsatisfactory conditions have been
corrected.
3.2 PIPE EXPANSION JOINT INSTALLATION
A. Install pipe expansion joints according to manufacturer's written instructions.
B. Align expansion joints to avoid end-loading and torsional stress.
3.3 FABRICATED-TYPE PIPE EXPANSION COMPENSATION INSTALLATION
A Install pipe expansion loops cold-sprung in tension or compression as required to absorb 50

percent of total compression or tension that will be produced during anticipated change in
temperature.
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B. Connect risers to mains with at least 5 pipe fittings including tee in main.

C. Connect risers to terminal units with at least 4 pipe fittings including tee in riser.

3.4 PIPE ALIGNMENT GUIDE INSTALLATION

A Install pipe alignment guides on piping that adjoins pipe expansion joints.
B. Install pipe alignment guides on piping that adjoins pipe expansion loops.
C. Secure pipe alignment guides to building substrate.

3.5 PIPE ANCHOR INSTALLATION

A Install pipe anchors at proper locations to prevent stresses from exceeding those permitted by

ASME B31.9 and to prevent transfer of loading and stresses to connected equipment.

B. Fabricate and install anchors by welding steel shapes, plates, and bars to piping and to structure.

Comply with ASME B31.9 and with AWS D1.1.

C. Construct concrete pipe anchors of poured-in-place concrete of dimensions indicated.

D. Where pipe expansion joints are indicated, install pipe anchors according to expansion unit

manufacturer's written instructions to control movement to compensators.

E. Pipe Anchor Spacings: Where not otherwise indicated, install pipe anchors at ends of principal
pipe runs, at intermediate points in pipe runs between expansion loops and bends. Preset anchors

as required to accommodate both expansion and contraction of piping.

F. Use grout to form flat bearing surfaces for pipe expansion joints, pipe alignment guides, and pipe

anchors that are installed on or in concrete.

END OF SECTION 15125
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SECTION 15135 - METERS AND GAGES

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS

A Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification sections, apply to work of this section.

B. Requirements of the following Division 15 Sections apply to this section:
1. "Basic Mechanical Requirements."
2. "Basic Mechanical Materials and Methods."
3. "Basic Piping Materials and Methods."
SUMMARY
A This Section includes the following types of meters and gages:
1. Temperature gages and fittings.
2. Pressure gages and fittings.
3. Flow meters.
B. Related Sections: The following sections contain requirements that relate to this section:
1. Division 15 Section "Fire Pumps" for fire pump flow measurement system.
2. Division 15 Section "Water Distribution Piping" for water meters.
3. Division 15 Section "Natural Gas Systems" for gas meters.
C. Meters and gages furnished as part of factory-fabricated equipment are specified as part of

equipment assembly in other Division 15 sections.
SUBMITTALS

A General: Submit the following in accordance with conditions of Contract and Division 1
Specification Sections.

1. Product data for each type of meter and gage. Include scale range, ratings, and calibrated
performance curves, certified where indicated. Submit meter and gage schedule showing
manufacturer's figure number, scale range, location, and accessories for each meter and
gage.

2. Product certificates signed by manufacturers of meters and gages certifying accuracies
under specified operating conditions and products' compliance with specified
requirements.

3. Maintenance data for each type of meter and gage for inclusion in Operating and
Maintenance Manuals specified in Division 1 and Division 15 Section "Basic Mechanical
Requirements."
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14 QUALITY ASSURANCE
A UL Compliance: Comply with applicable UL standards pertaining to meters and gages.
B. ASME and ISA Compliance: Comply with applicable portions of ASME and Instrument Society
of America (ISA) standards pertaining to construction and installation of meters and gages.
PART 2 - PRODUCTS
2.1 MANUFACTURERS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include but are not limited to the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Mercury-In-Glass Thermometers:
a. Marshalltown Instruments, Inc.
b. Trerice (H.O.) Co.
c. Weiss Instruments, Inc.
d. Weksler Instruments Corp.
2. Direct-Mount Filled-System Dial Thermometers:
a. Ashcroft Dresser Industries Instrument Div.
b. Marsh Instrument Co., Unit of General Signal.
C. Trerice (H.O.) Co.
d. Weiss Instruments, Inc.
e. Weksler Instruments Corp.
3. Remote-Reading Filled-System Dial Thermometers:
a. Ametek, U.S. Gauge Div.
b. Ashcroft Dresser Industries Instrument Div
c. Marsh Instrument Co., Unit of General Signal.
d. Tel-Tru Manufacturing Co., Inc.
e. Trerice (H.O.) Co.
f. Weiss Instruments, Inc.
g. Weksler Instruments Corp.

4, Bimetal Dial Thermometers:

Ashcroft Dresser Industries Instrument Div.
Marshalltown Instruments, Inc.

Tel-Tru Manufacturing Co., Inc.

Trerice (H.O.) Co.

oo ow
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10.

11.

12.

13.

METERS AND GAGES

e. Weiss Instruments, Inc.
f. Weksler Instruments Corp.

Thermometer Wells: Same as for thermometers.
Insertion Dial Thermometers:

Ashcroft Dresser Industries Instrument Div.
Tel-Tru Manufacturing Co., Inc.

Trerice (H.O.) Co.

Weiss Instruments, Inc.

Weksler Instruments Corp.

®oo o

Pressure Gages:

Ametek, U.S. Gauge Div.

Ashcroft Dresser Industries Instrument Div.
Marsh Instrument Co., Unit of General Signal.
Marshalltown Instruments, Inc.

Trerice (H.O.) Co.

Weiss Instruments, Inc.

Weksler Instruments Corp.

WIKA Instruments Corp.

Se@ "o o0 oW

Pressure Gage Accessories: Same as for pressure gages.
Water Orifice-Type Measurement System:

a. Armstrong Pumps, Inc.
b. Bell & Gossett, ITT, Fluid Handling Div.

Venturi-Type Flow Measurement System:

a. Armstrong Pumps, Inc.
b. Barco Div., Marison Industries.
c. Gerand Engineering Co.

Pitot Tube-Type Flow Measurement System:

a. Dieterich Standard, A Dover Industries Co.
b. Taco, Inc.

Window Type Flow Meters:

a. Armstrong Pumps, Inc.

b. Metraflex Co.

BTU Meters:

a. Data Industries Corp.

b. ISTA Energy Systems Corp.
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c. Monitoring Systems & Controls, Inc.
d. QMI

14, Test Plugs:

MG Piping Products Co.
Peterson Equipment Co., Inc.
Sisco, A Spedco, Inc. Co.
Trerice (H.O.) Co.

Watts Regulator Co.

®oo o

2.2 THERMOMETERS, GENERAL

A Accuracy: Plus or minus 1 percent of range span or plus or minus one scale division to maximum
of 1.5 percent of range span.

B. Scale range: Temperature ranges for services listed as follows:

1. Domestic Hot Water: 30 to 240 deg with 2-degree scale divisions (0 to 115 deg C with 1-
degree scale divisions).

2. Domestic Cold Water: 0 to 100 deg F with 2-degree scale divisions (minus 18 to 38 deg
C with 1-degree scale divisions).

3. Hot Water: 30 to 300 deg with 2-degree scale divisions (0 to 150 deg C with 1-degree
scale divisions).

4, Condensed Water: 0 to 160 deg F with 2-degree scale divisions (minus 18 to 70 deg C
with 1-degree scale divisions).

5. Chilled Water: 0 to 100 deg F with 2-degree scale divisions (minus 18 to 38 deg C with
1-degree scale divisions).

6. Steam and Condensate: 50 to 400 deg F with 2-degree scale divisions (10 to 205 deg C

with 1-degree scale divisions).

2.3 MERCURY-IN-GLASS THERMOMETERS

A Case: Die cast, aluminum finished, in baked epoxy enamel, glass front, spring secured, 9 inches
long.
B. Adjustable Joint: Finished to match case, 180-degree adjustment in vertical plane, 360-degree

adjustment in horizontal plane, with locking device.

C. Tube: Red reading, mercury filled, magnifying lens.
D. Scale: Satin-faced, nonreflective aluminum, with permanently etched markings.
E. Stem: Copper-plated steel, aluminum or brass, for separable socket, length to suit installation.

2.4 DIRECT-MOUNT FILLED-SYSTEM DIAL THERMOMETERS

A Type: Vapor actuated, universal angle.
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B. Case: Drawn steel or cast aluminum, glass lens, 4-1/2-inch diameter.

C. Adjustable Joint: Finish to match case, 180-degree adjustment in vertical plane, 360-degree
adjustment in horizontal plane, with locking device.

D. Thermal Bulb: Copper with phosphor bronze bourdon pressure tube.

E. Movement: Brass, precision geared.

F. Scale: Progressive, satin faced, nonreflective aluminum, permanently etched markings.

G. Stem: Copper-plated steel, aluminum, or brass, for separable socket, length to suit installation.

2.5 REMOTE-READING FILLED-SYSTEM DIAL THERMOMETERS

A Type: Vapor actuated.

B. Case: Drawn steel or cast aluminum, glass lens, 4-1/2-inch diameter.

C. Movement: Brass, precision geared.

D. Scale: Progressive, satin faced, nonreflective aluminum, permanently etched markings.
E. Tubing: Bronze double-braided armor over copper capillary, length to suit installation.
F. Bulb: Copper with separable socket for liquids, averaging element for air.

2.6 BIMETAL DIAL THERMOMETERS

A Type: Direct mounted, bimetal, universal angle.
B. Case: Stainless steel, glass lens, 5-inch diameter.
C. Adjustable Joint: Finish to match case, 180-degree adjustment in vertical plane, 360-degree

adjustment in horizontal plane, with locking device.

D. Element: Bimetal coil.
E. Scale: Satin faced, nonreflective aluminum, permanently etched marking.
F. Stem: Stainless steel for separable socket, length to suit installation.

2.7 DIAL-TYPE INSERTION THERMOMETERS

A Type: Bimetal, stainless steel case and stem, 1-inch-diameter dial, dust- and leakproof, 1/8-inch-
diameter tapered-end stem with nominal length of 5 inches.

2.8 THERMOMETER WELLS
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A Thermometer Wells: Brass or stainless steel, pressure rated to match piping system design
pressure; with 2-inch extension for insulated piping and threaded cap nut with chain permanently
fastened to well and cap.

2.9 PRESSURE GAGES

A Type: General use, ASME B40.1, Grade A, phosphor bronze bourdon- tube type, bottom
connection.

B. Case: Drawn steel or brass, glass lens, 4-1/2-inches diameter.

C. Connector: Brass, 1/4-inch NPS.

D. Scale: White coated aluminum, with permanently etched markings.

E. Accuracy: Plus or minus 1 percent of range span.

F. Range: Conform to the following:
1. Vacuum: 30 inches Hg to 15 psi.
2. All fluids: 2 times operating pressure.

2.10 PRESSURE GAGE ACCESSORIES
A Syphon: 1/4-inch NPS straight coil constructed of brass tubing with threads on each end.

B. Snubber: 1/4-inch NPS brass bushing with corrosion-resistant porous metal disc. Disc material
shall be suitable for fluid served and rated pressure.

2.11 FLOW METERS, GENERAL
A Flow rate of elements and meters shall be same as connected equipment or system.
2.12  WAFER ORIFICE-TYPE FLOOD ELEMENTS

A Type: Differential-pressure wafer-type orifice insert flow elements designed for installation
between pipe flanges.

B. Construction: Cast-iron body, brass valves with integral check valves and caps, and calibrated
nameplate. Elements shall be pressure rated for 300 psig and 250 deg F (120 deg C).

2.13  VENTURI-TYPE FLOW ELEMENTS
A Type: Differential-pressure venturi type, designed for installation in piping.
B. Construction: Bronze or cadmium-plated steel with brass fittings and attached tag with flow

conversion data. Ends shall be threaded for 2 inches and smaller elements and flanged or welded
for 2-1/2 inches and larger elements.
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2.14

2.15

2.16

2.17

PITOT TUBE-TYPE FLOW ELEMENTS

A Type: Differential-pressure pitot tube-type design with probe for insertion into piping.

B. Construction: Stainless steel probe of length to span inside of pipe, with brass fittings and
attached tag with flow conversion data. Elements shall be pressure rated for 150 psig and 250 deg
F (120 deg C).

METERS

A Permanently Mounted Meters: Suitable for mounting on wall or bracket, 6-inch dial or equivalent
with fittings and copper tubing for connecting to flow element.

B. Scale shall be in gpm unless otherwise indicated.

C. Accuracy: Plus or minus 1 percent between 20 to 80 percent of range.

D. Portable Meters: Differential-pressure gage and two 12-foot hoses in carrying case with handle.

E. Scale: In inches of water unless otherwise indicated.

F. Accuracy: Plus or minus 2 percent between 20 to 80 percent of range.

G. Each meter shall be complete with operating instructions.

WINDOW-TYPE FLOW METERS

A Type: Window-type flow meters designed for installation on hydronic piping and measure flow
directly in gpm.

B. Construction: Bronze body and impact tube, integral self-closing valve, glass calibrated tube with
indicator ball, and protection shield. Meters shall be pressure rated for 150 psig and temperature
rated for 240 deg F (116 deg C).

C. Accuracy: Plus or minus 5 percent.

BTU METERS

A Type: BTU meters consisting of turbine wheel flow meter, 2 temperature sensors, solid-state
calculator with integral battery pack, integral stop valves, strainer, and magnetic trap.

B. Construction: Bronze housing, 125 psig rating.

C. Temperature Ranges: 40 to 250 deg F (5 to 120 deg C).

D. Data Output: 6-digit electromechanical counter with readout in KWH or BTU.

E. Accuracy: Plus or minus 1 percent.

METERS AND GAGES 15135-7



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

F. Battery Pack: 5-year lithium battery.
2.18  TEST PLUGS

A Test Plugs shall be nickel-plated brass body, with 1/2-inch NPS fitting and 2 self-sealing valve-
type core inserts, suitable for inserting a 1/8-inch O.D. probe assembly from a dial-type
thermometer or pressure gage. Test plug shall have gasketed and threaded cap with retention
chain and body of length to extend beyond insulation. Pressure rating shall be 500 psig.

B. Core Material: Conform to the following for fluid and temperature range:
1. Air, Water, Oil, and Gas, 20 to 200 deg F (minus 7 to 93 deg C): Neoprene.
2. Air and Water, minus 30 deg to 275 deg F (minus 35 to 136 deg C): EPDM.
C. Test Kit: Provide test kit consisting of 1 pressure gage, gage adapter with probe, 2 bimetal dial

thermometers, and carrying case.
D. Ranges of pressure gage and thermometers shall be approximately 2 times systems operating
conditions.
PART 3 - EXECUTION

3.1 THERMOMETERS INSTALLATION

A Install thermometers in vertical and tilted positions to allow reading by observer standing on floor.
B. Install in the following locations and elsewhere as indicated:

1. At inlet and outlet of each hydronic zone.

2. At inlet and outlet of each hydronic boiler and chiller.

3. At inlet and outlet of each hydronic coil in air-handling units and built-up central

systems.

4, At inlet and outlet of each hydronic heat exchanger.

5. At inlet and outlet of each hydronic heat recovery unit.

6. At inlet and outlet of each thermal storage tank.
C. Remote-Reading Dial Thermometers: Install in control panels, with tubing connecting panel and

thermometer bulb supported to prevent kinks. Use minimum tubing length.

D. Thermometer Wells: Install in piping tee where thermometers are indicated, in vertical position.
Fill well with oil or graphite and secure cap.

3.2 INSTALLATION OF PRESSURE GAGES

A Install pressure gages in piping tee with pressure gage valve, located on pipe at most readable
position.
B. Install in the following locations, and elsewhere as indicated:
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3.3

3.4

3.5

At suction and discharge of each pump.

At discharge of each pressure-reducing valve.

At building water service entrance.

At chilled water and condenser water inlets and outlets of chillers.

o

Pressure Gage Needle Valves: Install in piping tee with snubber. Install syphon in lieu of snubber
for steam pressure gages.

INSTALLATION OF TEST PLUGS

A

Test Plugs: Install in piping tee where indicated, located on pipe at most readable position.
Secure cap.

INSTALLATION OF FLOW-MEASURING ELEMENTS AND METERS

A

General: Install flow meters for piping systems located in accessible locations at most readable
position.

Locations: Install flow measuring elements and meters in the following locations and elsewhere
as indicated.

1. At discharge of each pump.
2. At inlet of each hydronic coil in built-up central systems.

Differential-Pressure-Type Flow Elements: Install minimum straight lengths of pipe upstream and
downstream from element as prescribed by the manufacturer's installation instructions.

Install wafer orifice-type element between 2 Class 125 pipe flanges, ANSI B16.1 (cast iron) or
ANSI B16.24 (bronze).

Install connections for attachment to portable flow meters in a readily accessible location.
Meters For Use With Flow Elements: Install meters on wall or bracket in accessible location.

Install connections, tubing, and accessories between flow elements and meters as prescribed by the
manufacturer’s installation instructions.

Window Flow Meters: Install in vertical upward position with impact tube mounted in bushing
centered on pipe with 10 pipe diameters upstream and 5 pipe diameters downstream of straight
unrestricted piping for 1-1/4 inches and smaller, 20 pipe diameters upstream and 10 pipe diameters
downstream for 1-1/2 inches and larger. Calibrate meter after installation in accordance with
manufacturer's installation instructions.

BTU Meters: Install in piping where indicated in hydronic supply line. Install thermal well in
return line for remote sensor. Mount meter on wall if accessible; if not, provide bracket to support
meter.

ADJUSTING AND CLEANING
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A Adjusting: Adjust faces of meters and gages to proper angle for best visibility.

B. Cleaning: Clean windows of meters and gages and factory-finished surfaces. Replace cracked
and broken windows, and repair scratched and marred surfaces with manufacturer's touch-up
paint.

3.6 CONNECTIONS
A Piping installation requirements are specified in other sections of Division 15. The drawings
indicate the general arrangement of piping, fittings, and specialties. The following are specific

connection requirements:

1. Install meters and gauges piping adjacent to machine to allow servicing and maintaining
of machine.

END OF SECTION 15135
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SECTION 15140 - HVAC SUPPORTS AND ANCHORS

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

B. Requirements of the following Division 15 Sections apply to this section:
1. "Basic Mechanical Requirements."
2. "Basic Mechanical Materials and Methods."

1.2 SUMMARY
A This section includes the following:

Horizontal-piping hangers and supports.
Vertical-piping clamps.

Hanger-rod attachments.

Building attachments.

Saddles and shields.

Spring hangers and supports.
Miscellaneous materials.

Pipe alignment guides.

Anchors.

Equipment supports.

©ooNO A WDRE
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B. Related sections: The following sections contain requirements that relate to this section:

1. Division 9 Section "Painting" for field-applied painting requirements.
2. Division 15 Section "Pipe Expansion Joints" for expansion joints and expansion loops.
3. Division 15 Section "Mechanical Insulation” for pipe insulation.
1.3 DEFINITIONS
A. Terminology used in this section is defined in MSS SP-90.

14 SUBMITTALS

A General: Submit the following in accordance with conditions of contract and Division 1
specification sections.
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1. Product data, including installation instructions for each type of support and anchor.
Submit pipe hanger and support schedule showing Manufacturer's figure number, size,
location, and features for each required pipe hanger and support.

2. Product certificates signed by the manufacturer of hangers and supports certifying that
their products meet the specified requirements.

3. Welder certificates signed by Contractor certifying that welders comply with
requirements specified under "Quality Assurance" Article.

4, Assembly-type shop drawings for each type of support and anchor, indicating
dimensions, weights, required clearances, and methods of assembly of components.

5. Maintenance data for supports and anchors for inclusion in Operating and Maintenance

Manual specified in Division 1 and Division 15 Section "Basic Mechanical
Requirements."

15 QUALITY ASSURANCE

A Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural
Welding Code - Steel."

1. Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and, if pertinent, has undergone recertification.

B. Qualify welding processes and welding operators in accordance with ASME "Boiler and Pressure
Vessel Code," Section IX, "Welding and Brazing Qualifications."

C. Regulatory Requirements: Comply with applicable plumbing codes pertaining to product
materials and installation of supports and anchors.

D. NFPA Compliance: Hangers and supports shall comply with NFPA standard No. 13 when used as
a component of a fire protection system.

E. UL and FM Compliance: Hangers, supports, and components shall be listed and labeled by UL
and FM where used for fire protection piping systems.
PART 2 - PRODUCTS
2.1 MANUFACTURED UNITS

A Hangers and support components shall be factory fabricated of materials, design, and
manufacturer complying with MSS SP-58.

1. Components shall have galvanized coatings where installed for piping and equipment that
will not have field-applied finish.
2. Pipe attachments shall have nonmetallic coating for electrolytic protection where

attachments are in direct contact with copper tubing.
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B.

Thermal Hanger Shield Inserts: 100-psi average compressive strength, waterproofed calcium
silicate, encased with a sheet metal shield. Insert and shield shall cover entire circumference of
the pipe and shall be of length indicated by manufacturer for pipe size and thickness of insulation.

2.2 MISCELLANEOUS MATERIALS

A.

B.

Steel Plates, Shapes, and Bars: ASTM A 36.

Cement Grout: Portland cement (ASTM C 150, Type | or Type I11) and clean uniformly graded,
natural sand (ASTM C 404, Size No. 2). Mix ratio shall be 1.0 part cement to 3.0 parts sand, by
volume, with minimum amount of water required for placement and hydration.

Pipe Alignment Guides: Factory fabricated, of cast semisteel or heavy fabricated steel, consisting
of bolted two-section outer cylinder and base with two-section guiding spider that bolts tightly to
pipe. Length of guides shall be as recommended by manufacturer to allow indicated travel.

PART 3 - EXECUTION

3.1 EXAMINATION

A

Examine substates and conditions under which supports and anchors are to be installed. Do not
proceed with installing until unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF HANGERS AND SUPPORTS

A

General: Install hangers, supports, clamps and attachments to support piping properly from
building structure; comply with MSS SP-69 and SP-89. Arrange for grouping of parallel runs of
horizontal piping supported together on field-fabricated, heavy-duty trapeze hangers where
possible. Install supports with maximum spacings complying with MSS SP-69. Where piping of
various sizes is supported together by trapeze hangers, space hangers for smallest pipe size or
install intermediate supports for smaller diameter pipe as specified above for individual pipe
hangers.

Install building attachments within concrete or to structural steel. Space attachments within
maximum piping span length indicated in MSS SP-69. Install additional attachments at
concentrated loads, including valves, flanges, guides, strainers, expansion joints, and at changes in
direction of piping. Install concrete inserts before concrete is placed; fasten insert to forms.
Where concrete with compressive strength less than 2,500 psi is indicated, install reinforcing bars
through openings at top of inserts.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other
accessories.

Field-Fabricated, Heavy-Duty Steel Trapezes: Fabricate from steel shapes selected for loads
required; weld steel in accordance with AWS D-1.1.
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E. Install hangers and supports to allow controlled 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.

F. Load Distribution: Install hangers and supports so that piping live and dead loading and stresses
from movement will not be transmitted to connected equipment.

G. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that maximum
pipe deflections allowed by ASME B31.9 Building Services Piping Code is not exceeded.

H. Insulated Piping: Comply with the following installation requirements.

1. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting
through insulation; do not exceed pipe stresses allowed by ASME B31.9.

2. Saddles: Install protection saddles MSS Type 39 where insulation without vapor barrier
is indicated. Fill interior voids with segments of insulation that match adjoining pipe
insulation.

3. Shields: Install protective shields MSS Type 40 on cold and chilled water piping that has

vapor barrier. Shields shall span an arc of 180 degrees and shall have dimensions in
inches not less than the following:

NPS LENGTH THICKNESS
1/4 THROUGH 3-1/2 12 0.048
4 12 0.060
5&6 18 0.060
8 THROUGH 14 4 0.075
16 THROUGH 24 24 0.105
4. Pipes 8 inches and larger shall have wood inserts.
5. Insert material shall be at least as long as the protective shield.
6. Thermal Hanger Shields: Install where indicated, with insulation of same thickness as
piping.

3.3 INSTALLATION OF ANCHORS

A Install anchors at proper locations to prevent stresses from exceeding those permitted by ASME
B31.9 and to prevent transfer of loading and stresses to connected equipment.

B. Fabricate and install anchors by welding steel shapes, plates, and bars to piping and to structure.
Comply with ASME B31.9 and with AWS Standards D1.1.

C. Where expansion compensators are indicated, install anchors in accordance with expansion unit
manufacturer's written instructions to control movement to compensators.

D. Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe runs, at
intermediate points in pipe runs between expansion loops and bends. Make provisions for preset
of anchors as required to accommaodate both expansion and contraction of piping.
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3.4

3.5

3.6

3.7

INSTALLATION OF PIPE ALIGNMENT GUIDES

A.

B.

Install pipe alignment guides on piping that adjoins expansion joints and elsewhere as indicated.

Anchor to building substrate.

EQUIPMENT SUPPORTS

A

B.

Fabricate structural steel stands to suspend equipment from structure above or support equipment
above floor.

Grouting: Place grout under supports for piping and equipment.

METAL FABRICATION

A

Cut, drill, and fit miscellaneous metal fabrications for pipe anchors and equipment supports.
Install and align fabricated anchors in indicated locations.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1 for procedures of manual shielded metal-arc welding,
appearance and quality of welds made, methods used in correcting welding work, and the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so that no roughness shows after
finishing, and so that contours welded surfaces to match adjacent contours.

ADJUSTING

A

Hanger Adjustment: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Touch-Up Painting: Immediately after erection of anchors and supports, clean field welds and
abraded areas of shop paint and paint exposed areas with same material as used for shop painting
to comply with SSPC-PA-1 requirements for touch-up of field-painted surfaces.

1. Apply by brush or spray to provide a minimum dry film thickness of 2.0 mils.
Touch-Up Painting: Cleaning and touch-up painting of field welds, bolted connections, and

abraded areas of the shop paint on miscellaneous metal is specified in Division 9 section
"Painting" of these specifications.

END OF SECTION 15140
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SECTION 15250 — PLUMBING PIPE INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A

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

1.2 SUMMARY

A

B.

This Section includes pipe and equipment insulation.
Related Sections: The following sections contain requirements that relate to this section:

1. Division 15 Section "Supports and Anchors" for pipe insulation shields and protection saddles.

1.3 DEFINITIONS

A

1.4

D.

Hot Surfaces: Normal operating temperatures of 100 deg F or higher.

Dual-Temperature Surfaces: Normal operating temperatures that vary from hot to cold.

Cold Surfaces: Normal operating temperatures less than 75 deg F.

Thermal Resistivity: "r-values™ represent the reciprocal of thermal conductivity (k-value). Thermal
conductivity is the rate of heat flow through a homogenous material exactly 1 inch thick. Thermal
resistivities are expressed by the temperature difference in degrees F between two exposed faces required to
cause one Btu to flow through one square foot of material, in one hour, at a given mean temperature.
Density: Is expressed in Ib/sq.ft.

SUBMITTALS

General: Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

Product data for each type of mechanical insulation identifying k-value, thickness, and accessories.

Samples of each type of insulation and jacket. ldentify each sample describing product and intended use.
Submit the following sizes of sample materials:

1. Pre-Formed Pipe Insulation: 12 inches long, 2-inch NPS.

Material certificates, signed by the manufacturer, certifying that materials comply with specified
requirements where laboratory test reports cannot be obtained.
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1.6

Material test reports prepared by a qualified independent testing laboratory. Certify insulation meets
specified requirements.

QUALITY ASSURANCE

Fire Performance Characteristics: Conform to the following characteristics for insulation including facings,
cements, and adhesives, when tested according to ASTM E 84, by UL or other testing or inspecting
organization acceptable to the authority having jurisdiction. Label insulation with appropriate markings of
testing laboratory.

1. Interior Insulation: Flame spread rating of 25 or less and a smoke developed rating of 50 or less.
2. Exterior Insulation: Flame spread rating of 75 or less and a smoke developed rating of 150 or less.

Field-Constructed Mock-Up: Before installation, erect mock-up of size and at locations indicated to
demonstrate workmanship quality. Include method of attachment and finishing for each.

Interior and exterior equipment.

Interior and exterior piping systems.

Retain and protect mock-ups during construction as a standard for judging completed unit of Work.
Remove mock-ups from Project site when directed.

Accepted mock-ups may become part of completed unit of Work.

a ks~ wbdE

SEQUENCING AND SCHEDULING

Schedule insulation application after testing of piping and duct systems.

PART 2 - PRODUCTS

2.1

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated in the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Glass Fiber:
a. CertainTeed Corporation.
b. Knauf Fiberglass GmbH.
c. Manville.
d. Owens-Corning Fiberglas Corporation.
e. USG Interiors, Inc. - Thermafiber Division.

2. Cellular Glass:

a. Pittsburg Corning Corporation.
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3. Flexible Elastomeric Cellular:

Armstrong World Industries, Inc.
Halstead Industrial Products.
IMCOA.

Rubatex Corporation.

oo o

4. Calcium Silicate:

a. Manville.
b. Owens-Corning Corporation.

2.2 GLASS FIBER

2.3

D.

Material: Inorganic glass fibers, bonded with a thermosetting resin.

Jacket: All-purpose, factory-applied, laminated glass-fiber-reinforced, flame-retardant kraft paper and
aluminum foil having self-sealing lap.

Blanket: ASTM C 553, Type Il, Class F-1, jacketed flexible blankets.
1. Thermal Conductivity: 0.32 average maximum, at 75 deg F mean temperature.
Preformed Pipe Insulation: ASTM C 547, Class 1, rigid pipe insulation, jacketed.

1. Thermal Conductivity: 0.26 average maximum at 75 deg F mean temperature.
2. Density: 10 average maximum.

Adhesive: Produced under the UL Classification and Follow-up service.

1. Type: Non-flammable, solvent-based.
2. Service Temperature Range: Minus 20 to 180 deg F.

Vapor Barrier Coating: Waterproof coating recommended by insulation manufacturer for outside service.
CELLULAR GLASS

Material: Inorganic, foamed or cellulated glass, annealed, rigid, hermetically sealed cells, incombustible.
Facing: ASTM C 921, Type 1, factory-applied, laminated foil, flame-retardant, vinyl facing.

Form: The following as indicated:

1. Preformed Pipe: ASTM C 552, Type I, Class 2 (jacketed).
2. Special Shapes: ASTM C 552, Type Il1, in shapes and thicknesses as indicated.

Thermal Conductivity: 0.38 average maximum at 75 deg F mean temperature.

MECHANICAL INSULATION 15250 - 3



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

E. Minimum Density: 7 pcf.
F. Maximum Density: 9.5 pcf.
24 FLEXIBLE ELASTOMERIC CELLULAR
A. Material: Flexible expanded closed-cell structure with smooth skin on both sides.

1. Tubular Materials: ASTM C 534, Type I.
2. Sheet Materials: ASTM C 534, Type II.

B. Thermal Conductivity: 0.30 average maximum at 75 deg F.
C. Coating: Water based latex enamel coating recommended by insulation manufacturer.
2.5 CALCIUM SILICATE

A. Material: ASTM C 533, Type I; inorganic, hydrous calcium silicate, non-asbestos fibrous reinforcement;
incombustible.

B. Form: Molded flat block, curved block, grooved block, and preformed pipe sections as appropriate for
surface.

C. Thermal Conductivity: 0.60 at 500 deg F.

D. Dry Density: 15.0 pcf maximum.

E. Compressive Strength: 60 psi minimum at 5 percent deformation.

F. Fire Performance Characteristics: Provide materials identical to those whose fire performance
characteristics have been determined, per test method indicated below, by UL or other testing and
inspecting organization acceptable to authorities having jurisdiction.

1. Test Method: ASTM E 84.
2. Flame Spread: 0.
3. Smoke Developed: 0.

2.6 INSULATING CEMENTS

A. Mineral Fiber: ASTM C 195.

1. Thermal Conductivity: 1.0 average maximum at 500 deg F mean temperature.
2. Compressive Strength: 10 psi at 5 percent deformation.

B. Expanded or Exfoliated Vermiculite: ASTM C 196.

1. Thermal Conductivity: 1.10 average maximum at 500 deg F mean temperature.
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C.

2. Compressive Strength: 5 psi at 5 percent deformation.
Mineral Fiber, Hydraulic-Setting Insulating and Finishing Cement: ASTM C 449.

1. Thermal Conductivity: 1.2 average maximum at 400 deg F mean temperature.
2. Compressive Strength: 100 psi at 5 percent deformation.

2.7 ADHESIVES

A

2.8

Flexible Elastomeric Cellular Insulation Adhesive: Solvent-based, contact adhesive recommended by
insulation manufacturer.

Lagging Adhesive: MIL-A-3316C, non-flammable adhesive in the following Classes and Grades:

1. Class 1, Grade A for bonding glass cloth and tape to unfaced glass fiber insulation, sealing edges of
glass fiber insulation, and bonding lagging cloth to unfaced glass fiber insulation.

2. Class 2, Grade A for bonding glass fiber insulation to metal surfaces.

JACKETS

General: ASTM C 921, Type 1, except as otherwise indicated.

Foil and Paper Jacket: Laminated glass-fiber-reinforced, flame-retardant kraft paper and aluminum foil.

1. Water Vapor Permeance: 0.02 perm maximum, when tested according to ASTM E 96.
2. Puncture Resistance: 50 beach units minimum, when tested according to ASTM D 781.

PVC Jacketing: High-impact, ultra-violet-resistant PVC, 20-mils thick, roll stock ready for shop or field
cutting and forming to indicated sizes.

1. Adhesive: Asrecommended by insulation manufacturer.

PVC Fitting Covers: Factory-fabricated fitting covers manufactured from 20-mil-thick, high-impact, ultra-
violet-resistant PVC.

1. Adhesive: Asrecommended by insulation manufacturer.
Aluminum Jacket: ASTM B 209, 3003 Alloy, H-14 temper, factory cut and rolled to indicated sizes.

Aluminum Jacket: ASTM B 209, 3003 Alloy, H-14 temper, roll stock ready for shop or field cutting and
forming to indicated sizes.

Finish and Thickness: Smooth finish, 0.010 inch thick.

Finish and Thickness: Corrugated finish, 0.010 inch thick.

Finish and Thickness: Stucco embossed finish, 0.016 inch thick.
Finish and Thickness: Painted finish, 0.016 inch thick.

Moisture Barrier: 1-mil, heat-bonded polyethylene and kraft paper.
6. Moisture Barrier: 3-mil Dupont Surlyn.

ISAE S S
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2.9

7. Elbows: Preformed 45-degree and 90-degree, short- and long-radius elbows, same material, finish,
and thickness as jacket.

Stainless-Steel Jacket: ASTM A 167, Type 304 or 316, 0.10-inch thick, No. 2B finish, and factory cut and
rolled to indicated sizes.

Stainless-Steel Jacket: ASTM A 167, Type 304 or 316, 0.10-inch thick, No. 2B finish, and roll stock ready
for shop or field cutting and forming to indicated sizes.

Moisture Barrier: 1-mil, heat-bonded polyethylene and kraft paper.

Moisture Barrier: 3-mil, heat-bonded polyethylene and kraft paper.

Moisture Barrier: 2.5-mil Dupont Surlyn.

Elbows: Gore type, for 45-degree and 90-degree elbows in same material, thickness, finish as jackets.
Jacket Bands: Stainless steel, Type 304, 3/4-inch wide.

agrwdE

ACCESSORIES AND ATTACHMENTS

Glass Cloth and Tape: Woven glass fiber fabrics, plain weave, pre-sized a minimum of 8 ounces per sg.
yd.

1. Tape Width: 4 inches.
2. Cloth Standard: MIL-C-20079H, Type I.
3. Tape Standard: MIL-C-20079H, Type II.

Bands: 3/4-inch wide, in one of the following materials compatible with jacket:

Stainless Steel: Type 304, 0.020 inch thick.
Galvanized Steel: 0.005 inch thick.
Aluminum: 0.007 inch thick.

Brass: 0.01 inch thick.

Nickel-Copper Alloy: 0.005 inch thick.

arwbdE

Wire: 14-gage nickel copper alloy, 16-gage, soft-annealed stainless steel, or 16-gage, soft-annealed
galvanized steel.

Corner Angles: 28-gage, 1-inch by 1-inch aluminum, adhered to 2-inch by 2-inch kraft paper.

Anchor Pins: Capable of supporting 20 pounds each. Provide anchor pins and speed washers of sizes and
diameters as recommended by the manufacturer for insulation type and thickness.

2.10 SEALING COMPOUNDS

A. Vapor Barrier Compound: Water-based, fire-resistive composition.

1. Water Vapor Permeance: 0.08 perm maximum.
2. Temperature Range: Minus 20 to 180 deg F.

A. Weatherproof Sealant: Flexible-elastomer-based, vapor-barrier sealant designed to seal metal joints.
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1. Water Vapor Permeance: 0.02 perm maximum.
2. Temperature Range: Minus 50 to 250 deg F.
3. Color: Aluminum.

PART 3 - EXECUTION

3.1

3.2

PREPARATION
Surface Preparation: Clean, dry, and remove foreign materials such as rust, scale, and dirt.

Mix insulating cements with clean potable water. Mix insulating cements contacting stainless-steel
surfaces with demineralized water.

1. Follow cement manufacturer's printed instructions for mixing and portions.
INSTALLATION, GENERAL

Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for each
mechanical system.

Select accessories compatible with materials suitable for the service. Select accessories that do not corrode,
soften, or otherwise attack the insulation or jacket in either the wet or dry state.

Install vapor barriers on insulated pipes, ducts, and equipment having surface operating temperatures below
60 deg F.

Apply insulation material, accessories, and finishes according to the manufacturer's printed instructions.
Install insulation with smooth, straight, and even surfaces.
Seal joints and seams to maintain vapor barrier on insulation requiring a vapor barrier.

Seal penetrations for hangers, supports, anchors, and other projections in insulation requiring a vapor
barrier.

Seal Ends: Except for flexible elastomeric insulation, taper ends at 45 degree angle and seal with lagging
adhesive. Cut ends of flexible elastomeric cellular insulation square and seal with adhesive.

Apply adhesives and coatings at manufacturer's recommended coverage-per-gallon rate.
Keep insulation materials dry during application and finishing.

Items Not Insulated: Unless otherwise indicated do not apply insulation to the following systems,
materials, and equipment:

1. Testing laboratory labels and stamps.
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Nameplates and data plates.

Sanitary drainage and vent piping.

Drainage piping located in crawl spaces, unless indicated otherwise.

Chrome-plated pipes and fittings, except for plumbing fixtures for the disabled.

Piping specialties including air chambers, unions, strainers, check valves, plug valves, and flow
regulators.

o s~ LD

3.3 PIPE INSULATION INSTALLATION, GENERAL

A

B.

Tightly butt longitudinal seams and end joints. Bond with adhesive.

Stagger joints on double layers of insulation.

Apply insulation continuously over fittings, valves, and specialties, except as otherwise indicated.
Apply insulation with a minimum number of joints.

Apply insulation with integral jackets as follows:

=

Pull jacket tight and smooth.

2. Cover circumferential joints with butt strips, at least 3-inches wide, and of same material as insulation
jacket. Secure with adhesive and outward clinching staples along both edges of butt strip and space 4
inches on center.

3. Longitudinal Seams: Overlap seams at least 1-1/2 inches. Apply insulation with longitudinal seams at

bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching

staples along edge at 4 inches on center.

a. Exception: Do not staple longitudinal laps on insulation applied to piping systems with surface
temperatures at or below 35 deg F.

4. Vapor Barrier Coatings: Where vapor barriers are indicated, apply on seams and joints, over staples,
and at ends butt to flanges, unions, valves, and fittings.

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor barrier
coating.

6. Repair damaged insulation jackets, except metal jackets, by applying jacket material around damaged
jacket. Adhere, staple, and seal. Extend patch at least 2 inches in both directions beyond damaged
insulation jacket and around the entire circumference of the pipe.

Exterior Wall Penetrations: For penetrations of below grade exterior walls, extend metal jacket for exterior
insulation through penetration to a point 2 inches from interior surface of wall inside the building. Seal
ends of metal jacket with vapor barrier coating. Secure metal jacket ends with metal band. At point where
insulation metal jacket contacts mechanical sleeve seal, insert cellular glass preformed pipe insulation to
allow sleeve seal tightening against metal jacket. Tighten and seal sleeve to jacket to form a watertight
seal.

Interior Walls and Partitions Penetrations: Apply insulation continuously through walls and partitions,
except fire-rated walls and partitions. Apply an aluminum jacket with factory-applied moisture barrier over
insulation. Extend 2 inches from both surfaces of wall or partition. Secure aluminum jacket with metal
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bands at both ends. Seal ends of jacket with vapor barrier coating. Seal around penetration with joint
sealer. Refer to Division 7 Section "Joint Sealants."

H. Fire-Rated Walls and Partitions Penetrations: Terminate insulation at penetrations through fire-rated walls
and partitions. Seal insulation ends with vapor barrier coating. Seal around penetration with firestopping
or fire-resistant joint sealer. Refer to Division 7 for firestopping and fire-resistant joint sealers.

I.  Floor Penetrations: Terminate insulation underside of floor assembly and at floor support at top of floor.

J.  Flanges, Fittings, and Valves - Interior Exposed and Concealed: Coat pipe insulation ends with vapor
barrier coating. Apply premolded, precut, or field-fabricated segments of insulation around flanges,
unions, valves, and fittings. Make joints tight. Bond with adhesive.

1. Use same material and thickness as adjacent pipe insulation.

2. Overlap nesting insulation by 2 inches or 1-pipe diameter, which ever is greater.

3.  Apply materials with adhesive, fill voids with mineral fiber insulating cement. Secure with wire or
tape.

4. Insulate elbows and tees smaller than 3-inches pipe size with premolded insulation.

5. Insulate elbows and tees 3 inches and larger with premolded insulation or insulation material segments.
Use at least 3 segments for each elbow.

6. Cover insulation, except for metal jacketed insulation, with PVC fitting covers and seal circumferential
joints with butt strips.

7. Cover insulation, except for metal jacketed insulation, with 2 layers of lagging adhesive to a minimum
thickness of 1/16 inch. Install glass cloth between layers. Overlap adjacent insulation by 2 inches in
both directions from joint with glass cloth and lagging adhesive.

K. Hangers and Anchors: Apply insulation continuously through hangers and around anchor attachments.
Install saddles, shields, and inserts as specified in Division 15 Section "Supports and Anchors.” For cold

surface piping, extend insulation on anchor legs a minimum of 12 inches and taper and seal insulation ends.

1. Inserts and Shields: Cover hanger inserts and shields with jacket material matching adjacent pipe
insulation.

3.4 GLASS FIBER PIPE INSULATION INSTALLATION
A. Bond insulation to pipe with lagging adhesive.
B. Seal exposed ends with lagging adhesive.
C. Seal seams and joints with vapor barrier compound.
3.5 CELLULAR GLASS PIPE INSULATION INSTALLATION
A. Cellular Glass Insulation: Join sections of cellular glass insulation with vapor barrier compound. Secure

insulation with manufacturer's recommended adhesive. Seal joints with manufacturer's recommended joint
sealer.
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1. Multiple Layer Installations: Stagger joints of multilayer installations. Secure inner layer with glass
fiber reinforced tape. Secure outer layers with 2 metal bands for each insulation section.

2. Finishing: Apply manufacturer's recommended weather barrier mastic.

3. Finishing: Apply metal jacket over manufacturer's recommended vapor barrier mastic.

3.6 FLEXIBLE ELASTOMERIC CELLULAR PIPE INSULATION INSTALLATION

A.

Slip insulation on the pipe before making connections wherever possible. Seal joints with adhesive.
Where the slip-on technique is not possible, cut one side longitudinally and apply to the pipe. Seal seams
and joints with adhesive.

Valves, Fittings, and Flanges: Cut insulation segments from pipe or sheet insulation. Bond to valve,
fitting, and flange and seal joints with adhesive.

1. Miter cut materials to cover soldered elbows and tees.
2. Fabricate sleeve fitting covers from flexible elastomeric cellular insulation for screwed valves, fittings,
and specialties. Miter cut materials. Overlap adjoining pipe insulation.

3.7 CALCIUM SILICATE PIPE INSULATION INSTALLATION

A

B.

Secure insulation with stainless-steel bands spaced at 12-inch intervals.

Apply 2-layer insulation with joints tightly butted and staggered at least 3 inches. Secure inner layer with
16-gage soft-annealed stainless-steel wire spaced at 12-inch intervals. Secure outer layer with stainless-
steel bands at 12-inch intervals.

Finishing: Apply a skim coat of mineral fiber, hydraulic-setting cement to surface of installed insulation.
When dry, apply flood coat of lagging adhesive and press on 1 layer of glass cloth or glass tape. Overlap
edges at least 1 inch. Apply finish coat of lagging adhesive over glass cloth or tape. Thin finish coat to
achieve smooth finish.

Metal Jacket: Where indicated, apply metal jacket over finished insulation as specified in this Section for
installation of metal jackets.

3.8 EQUIPMENT INSULATION INSTALLATION, GENERAL

A

Install board and block materials with a minimum dimension of 12 inches and a maximum dimension of 48
inches.

Groove and score insulation materials as required to fit as closely as possible to the equipment and to fit
contours of equipment. Stagger end joints.

Insulation Thicknesses Greater than 2 Inches: Install insulation in multiple layers with staggered joints.
Bevel insulation edges for cylindrical surfaces for tight joint.

Secure sections of insulation in place with wire or bands spaced at 9-inch centers, except for flexible
elastomeric cellular insulation.
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F. Protect exposed corners with corner angles under wires and bands.

G. Manholes, Handholes, and Information Plates: Bevel and seal insulation ends around manholes, handholes,
ASME stamps, and nameplates.

H. Removable Insulation: Install insulation on components that require periodic inspecting, cleaning, and
repairing for easy removal and replacement without damage to adjacent insulation.

I.  Pumps: Where insulation is indicated, fabricate galvanized steel boxes lined with insulation. Fit boxes
around pumps and coincide joints in box with the splits in the pump casings. Fabricate joints with outward

bolted flanges.

J. Finishing: Except for flexible elastomeric cellular insulation, apply 2 coats of vapor barrier compound to a
minimum thickness of 1/16 inch. Install a layer of glass cloth embedded between layers.

3.9 GLASS FIBER EQUIPMENT INSULATION INSTALLATION
A. Secure insulation with anchor pins and speed washers.

B. Space anchors at maximum intervals of 18 inches in both directions and not more than 3 inches from edges
and joints.

C. Apply a smoothing coat of insulating and finishing cement to finished insulation.
3.10 CELLULAR GLASS EQUIPMENT INSULATION INSTALLATION
A. Join sections of insulation with vapor barrier compound.

B. Secure insulation with manufacturer's recommended adhesive. Seal joints with manufacturer's
recommended joint sealer.

C. Secure inner layer of multiple layer installations with glass fiber reinforced tape. Secure outer layers with 2
metal bands for each insulation section.

3.11 FLEXIBLE ELASTOMERIC CELLULAR EQUIPMENT INSULATION INSTALLATION
A. Install sheets of the largest manageable size.
B. Apply full coverage of adhesive to the surfaces of the equipment and to the insulation.
C. Buttinsulation joints firmly together and apply adhesive to insulation edges at joints.
3.12 JACKETS
A. Foil and Paper Jackets (FP): Install jackets drawn tight. Install lap or butt strips at joints with material
same as jacket. Secure with adhesive. Install jackets with 1-1/2-inch laps at longitudinal joints and 3-inch-

wide butt strips at end joints.
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B. Seal openings, punctures, and breaks in vapor barrier jackets and exposed insulation with vapor barrier
compound.

C. Interior Exposed Insulation: Install continuous stainless-steel jackets.
D. Interior Exposed Insulation: Install continuous aluminum jackets.

E. Interior Exposed Insulation: Install continuous PVC jackets.

F. Interior Exposed Insulation: Install continuous glass cloth jackets.

G. Exterior Exposed Insulation: Install continuous aluminum jackets and seal all joints and seams with
waterproof sealant.

H. Exterior Exposed Insulation: Install continuous stainless-steel jackets and seal all joints and seams with
waterproof sealant.

I. Exterior Exposed Insulation: Install continuous PVC jackets and seal all joints and seams with waterproof
sealant.

J. Install metal jacket with 2-inch overlap at longitudinal and butt joints. Overlap longitudinal joints to shed
water. Seal butt joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket
with stainless-steel draw bands 12 inches on center and at butt joints.

K. Install the PVC jacket with 1-inch overlap at longitudinal and butt joints and seal with adhesive.

L. [Install glass cloth jacket directly over insulation. On insulation with a factory applied jacket, install the
glass cloth jacket over the factory applied jacket. Install jacket drawn smooth and tight with a 2-inch
overlap at joints. Embed glass cloth between (2) 1/16-inch-thick coats of lagging adhesive. Completely
encapsulate the insulation with the jacket, leaving no exposed raw insulation.

3.13 APPLICATIONS
A. General: Materials and thicknesses are specified in schedules at the end of this Section.
B. Interior, Exposed Piping Systems: Unless otherwise indicated, insulate the following piping systems:

Domestic cold water.

Domestic hot water.

Recirculated hot water.

Sanitary drains for fixtures accessible to the disabled.
High-temperature hydronic (100 to 250 deg F).
Refrigerant suction piping.

o~ wdE

C. Interior, Concealed Piping Systems: Unless otherwise indicated, insulate the following piping systems:

MECHANICAL INSULATION 15250 - 12



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

Domestic cold water.
Domestic hot water.

Condensate drains

© g wdE

Recirculated hot water.
High-temperature hydronic (100 to 250 deg F).

Refrigerant suction piping.

D. Exterior, Exposed Piping Systems: Unless otherwise indicated, insulate the following piping systems:

1. Refrigerant suction piping.

E. Duct Systems: Unless otherwise indicated, insulate the following duct systems:

>R

3.14 PIPE INSULATION SCHEDULES

Interior concealed supply and outside air ductwork.
Interior exposed supply and outside air ductwork.

Interior exposed and concealed supply fans, air handling unit casings and outside air plenums.
Interior concealed unconditioned area exhaust ductwork.

A. General: Abbreviations used in the following schedules include:

1. Field-Applied Jackets: P - PVC, K - Foil and Paper, A - Aluminum, SS - Stainless Steel.
2. Pipe Sizes: NPS - Nominal Pipe Size.

B. Domestic Cold Water All Sizes (Interior)exposed or concealed: 1/2-inch-thick glass fiber, cellular glass, or
flexible elastomeric insulation. Field-applied jacket is not required.

INTERIOR DOMESTIC HOT WATER AND RECIRCULATED HOT WATER

EXPOSED OR CONCEALED

PIPE THICKNESS  VAPOR FIELD-
SIZES IN BARRIER APPLIED
(NPS) MATERIALS INCHES REQ'D JACKET
1/2TO 1-1/4 GLASS FIBER 1/2 NO NONE
CELLULAR GLASS 1 NO NONE
FLEXIBLE 1/2 NO NONE
1-1/2TO 4 GLASS FIBER 172 NO NONE
CELLULAR GLASS 1 NO NONE
FLEXIBLE 3/4 NO NONE
ELASTOMERIC
5TO10 GLASS FIBER 3/4 NO NONE
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CELLULAR GLASS 1-1/2 NO NONE
FLEXIBLE 3/4 NO NONE
ELASTOMERIC

12TO 36 GLASS FIBER 1 NO NONE
CELLULAR GLASS 1-1/2 NO NONE
FLEXIBLE 3/4 NO NONE

ELASTOMERIC

SANITARY DRAINS AND TRAPS EXPOSED AT FIXTURES FOR DISABLED

PIPE THICKNESS VAPOR FIELD-
SIZES IN BARRIER APPLIED
(NPS) MATERIALS INCHES REQ'D JACKET
1TO1-1/2 Truebro Kits

INTERIOR HYDRONIC (100 TO 250 DEG F) EXPOSED AND CONCEALED

PIPE THICKNESS VAPOR FIELD-

SIZES IN BARRIER APPLIED

(NPS) MATERIALS INCHES REQD JACKET

12704 GLASS FIBER 1 NO NONE
CELLULARGLASS  1-1/2 NO NONE
CALCIUM 1-1/2 NO (P)(K)(A)(SS)
SILICATE

C. EQUIPMENT INSULATION SCHEDULES

INTERIOR EXPOSED DOMESTIC COLD WATER EQUIPMENT, TANKS, AND PUMPS

THICKNESS ~ VAPOR FIELD-
IN BARRIER APPLIED
MATERIAL FORM INCHES REQD JACKET
GLASS FIBER BLOCKOR 1 YES (P)(K)(A)(SS)
BOARD
CELLULAR GLASS BLOCK 1-1/2 YES (P)(K)(A)(SS)
FLEXIBLE SHEET 3/4 YES NONE

ELASTOMERIC
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INTERIOR EXPOSED DOMESTIC HOT WATER EQUIPMENT, TANKS, AND PUMPS

THICKNESS ~ VAPOR FIELD-

IN BARRIER APPLIED
MATERIAL FORM INCHES REQD JACKET
GLASS FIBER BLOCK 2 NO (A)(SS)
CELLULAR GLASS  BLOCK 2 NO (A)(SS)
CALCIUM SILICATE  BLOCK 2 NO (A)(SS)

END OF SECTION 15250

MECHANICAL INSULATION
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SECTION 15410 - PLUMBING PIPING

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes plumbing piping systems to a point 5 feet outside the building. Systems include the
following:

1. Potable water distribution, including cold- and hot-water supply and hot-water circulation.
2. Drainage and vent systems, including sanitary.
3. Engineered drainage systems, including the following:

Combination waste and vent systems.
Copper, sovent, single-stack systems.
Cast-Iron, sovent, single-stack systems.
Reduced-size venting systems.

oo ow

B. Related Sections: The following sections contain requirements that relate to this Section:
1. Division 15 Section "Basic Mechanical Materials and Methods" for piping joining materials, joint
construction, and installation requirements not specified in this Section.
2. Division 15 Section "Plumbing Specialties" for plumbing system components.

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing piping systems with the following minimum
working pressure ratings, except where indicated otherwise:

1. Water Distribution Systems, Above Ground: 125 psig.
2. Soil, Waste, and Vent Systems: 10-foot head of water.
3. Sanitary Sewage, Pumped Piping Systems: 75 psig.

1.4 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

B. Product data for the following plumbing piping products:

1. Couplings and fittings for grooved-end steel pipe and grooved-end ferrous fittings.
2. Couplings and fittings for grooved-end copper tube and grooved-end copper fittings.
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C. Water samples, test results, and reports specified in "Field Quality Control" and "Cleaning" Articles.

D. Coordination drawings, drawn accurately to scale and coordinating penetrations.

1.5 QUALITY ASSURANCE

A. Comply with the provisions of ASME B31.9 "Building Services Piping" for materials, products, and
installation.

B. Provide listing/approval stamp, label, or other marking on piping made to specified standards.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated in the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Couplings for Grooved-End Steel Pipe and Grooved-End Ferrous Fittings:

Grinnell Supply Sales Co., Grinnell Corp.
Gustin-Bacon Div., Tyler Pipe.

Mech-Line Div., James Hardie Industries, Ltd.
Sprink, Inc., James Hardie Industries, Ltd.
Stockham Valves & Fittings, Inc.

Victaulic Co. of America.

D00 o

2. Couplings for AWWA-Size, Grooved-End, Ductile-Iron Pipe and Fittings:

a. Gustin-Bacon Div., Tyler Pipe.
b. Victaulic Co. of America.

3. Couplings for Grooved-End Copper Tube and Grooved-End Copper Fittings:
a. Victaulic Co. of America.
4. Mechanically Formed Outlet Procedure:

a.  T-Drill Industries, Inc.

2.2 PIPES AND TUBES
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2.3

A. General: The application of the following pipe, tube, and fitting materials and joining methods required for

plumbing piping systems are indicated in Part 3 Article "Pipe and Fittings Applications.”
Hard Copper Tube: ASTM B 88, Types K, L, and M, water tube, drawn temper.

Soft Copper Tube: ASTM B 88, Types K and L, water tube, annealed temper.

Copper Drainage Tube: ASTM B 306, Type DWV, drawn temper.

Steel Pipe: ASTM A 53, Type S, Grade A, Schedule 40, seamless, galvanized, plain ends.

Steel Pipe Nipples: ASTM A 733, made of ASTM A 53 or ASTM A 106, Schedule 40, seamless,
galvanized, carbon-steel pipe.

Ductile-Iron Pipe: AWWA C151, Classes 50 and 51, mechanical joint and push-on joint, with AWWA
C104 cement-mortar lining.

Flanged Ductile-Iron Pipe: AWWA C115, ductile-iron barrel, Class 150 or 300 iron-alloy threaded
flanges, with AWWA C104 cement-mortar lining.

Hub and Spigot, Cast-Iron Soil Pipe: ASTM A 74, Service Class.
Hubless, Cast-lron Soil Pipe: CISPI 301.
Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe: ASTM D 2661, Schedule 40, plain ends.

Acrylonitrile-Butadiene-Styrene (ABS) Cellular Core, Plastic Pipe: ASTM F 628, Schedule 40, plain ends.

. Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Tube: ASTM D 2846, SDR 11, plain ends.

Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe: ASTM F 441, Schedules 40 and 80, plain ends.
Polybutylene (PB) Plastic Pipe: ASTM D 2662, SIDR11.5 or SIDR9.

Polyethylene (PE) Plastic Pipe: ASTM D 2239, SIDR Numbers 9, 7, or 5.3, in combination with PE
Compound Number, as required to give pressure rating (PR) not less than 160 psig, plain ends.

Polyethylene (PE) Plastic Pipe: AWWA C901, IDR or DR, in combination with PE Compound Number,
as required to give pressure rating of 160 psig minimum, plain ends.

Poly(Vinyl Chloride) (PVC) Plastic, Water Pipe: ASTM D 1785; Schedules 40, 80, and 120; plain ends.
Poly(Vinyl Chloride) (PVC) Plastic, DWV Pipe: ASTM D 2665, Schedule 40, plain ends.

Poly(Vinyl Chloride) (PVC) Cellular Core, Nonpressure, Plastic Pipe: ASTM F 891, Schedule 40, plain
ends.

PIPE FITTINGS AND TUBE FITTINGS
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A Wrought-Copper, Solder-Joint Pressure Fittings: ASME B16.22.

B. Cast-Copper-Alloy, Solder-Joint Pressure Fittings: ASME B16.18.

C. Wrought-Copper and Bronze, Grooved-End Fittings: ASTM B 75 Tube and ASTM B 584 Bronze
Castings.

D. Wrought-Copper, Solder-Joint, DWV Drainage Fittings: ASME B16.29.

E. Cast-Copper-Alloy, Solder-Joint, DWV Drainage Fittings: ASME B16.23.

F. Wrought-Copper, Solder-Joint, Sovent Drainage Fittings: ASME B16.43.

G. Cast-Copper-Alloy, Solder-Joint, Sovent Drainage Fittings: ASME B16.32.

H. Copper Tube, Grooved-End Mechanical Fittings: ASTM B 75, copper tube and ASTM B 584

bronze castings.
l. Bronze Flanges: ASME B16.24, Classes 150 and 300.

J. Copper Unions: ASME B16.18, cast-copper-alloy body, hexagonal stock, with ball-and-socket
joint, metal-to-metal seating surfaces, and solder-joint, threaded, or solder-joint and threaded ends.

1. Threaded Ends: Threads conforming to ASME B1.20.1.

K. Mechanically Formed Outlets: Manufacturer's standard written procedure for forming tee-branch
outlet from pipe and tube.

L. Malleable-Iron Unions: ASME B16.39, Classes 150 and 300, hexagonal stock, with ball-and-al-
to-metal bronze seating surfaces, and female threaded ends having threads conforming to ASME
B1.20.1.

M. Galvanized, Cast-lron Threaded Fittings: ASME B16.4, Classes 125 and 250, standard pattern,

with threads conforming to ASME B1.20.1.

N. Galvanized, Cast-lron Threaded Drainage Fittings: ASME B16.12, recessed drainage pattern,
with threads conforming to ASME B1.20.1.

0. Steel Pipe, Grooved-End Fittings: ASTM A 47 malleable-iron, ASTM A 106 steel, or ASTM A
536 ductile-iron, galvanized, grooved-end fittings designed to accept couplings for grooved or
shouldered joints.

P. Ductile-Iron Pipe, Grooved-End Fittings: ASTM A 47 malleable-iron or ASTM A 536 ductile-
iron, AWWA-pipe-size, grooved-end fittings having cement lining or FDA-approved interior

coating, designed to accept AWWA C606 couplings, for AWWA grooved joints.

Q. Cast-Iron Threaded Flanges: ASME B16.1, Classes 125 and 300.
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BB.

CC.

DD.

EE.

Ductile-Iron and Gray-lron Gasketed Fittings: AWWA C110 standard pattern or ductile-iron
AWWA C153 compact pattern, 250 psig minimum pressure rating, with AWWA C104 cement-
mortar lining and AWWA C111 rubber gaskets.

Ductile-Iron and Gray-Iron Flanged Fittings: AWWA C110, 250-psig minimum pressure rating,
with AWWA C104 cement-mortar lining.

Ductile-Iron, Flexible Expansion Joints: Compound fitting with combination of flanged and
mechanical-joint ends conforming to AWWA C110 or AWWA C153. Units have 2 gasketed ball-
joint sections and 1 or more gasketed sleeve sections, rated for 250 psig minimum working
pressure and with FDA-approved epoxy interior coating, for offset and expansion indicated.

Ductile-lron Deflection Fittings: Compound coupling fitting with sleeve and flexing sections,
gaskets, and restrained-joint ends conforming to AWWA C110 or AWWA C153. Units rated for
250 psig minimum working pressure, and with cement lining or FDA-approved epoxy interior
coating, for up to 20-degrees deflection.

Ductile-Iron Expansion Joints: 3-piece assembly consisting of telescoping sleeve with gaskets and
restrained-type, ductile-iron bell and spigot end sections conforming to AWWA C110 or AWWA
C153. Units rated for 250 psig minimum working pressure, and with cement lining or FDA-
approved epoxy interior coating, for expansion indicated.

Polyethylene Encasement: AWWA C105, 8-mil minimum thickness, tube or sheet.
Steel Expansion Joints: Compound galvanized steel pipe fitting consisting of telescoping body
and slip-pipe sections, packing ring, packing, limit rods, flanged ends, and chrome-plated finish on

slip pipe telescoping section.

1. Pressure Rating: 150 psig minimum.
2. Interior Lining: FDA-approved epoxy coating.

Hub and Spigot, Cast-Iron Soil Pipe Fittings: ASTM A 74, Service Class.
Hubless, Cast-Iron Soil Pipe Fittings: CISPI 301.
Cast-Iron, Sovent Drainage Fittings: ASME B16.45.

Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe Fittings: ASTM D 2661, made to ASTM D
3311, socket-type, drain, waste, and vent pipe patterns.

Acrylonitrile-Butadiene-Styrene (ABS) Plastic Tubular Fittings: ASTM F 409, accessible and
replaceable, solvent-cement and threaded types, drain pattern.

Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Tube Fittings: ASTM D 2846, socket-
type fittings.

Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Threaded Pipe Fittings: ASTM F 437, Schedule
80.
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FF.

GG.

HH.

JJ.

KK.

LL.

MM.

NN.

00.

PP.

Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic, Schedule 40, Socket-Type Pipe Fittings:
ASTM F 438.

Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic, Schedule 80, Socket-Type Pipe Fittings:
ASTM F 439.

Cast-Brass Fittings for Polybutylene (PB) Plastic Pipe: Compression fittings or flare fittings,
made to PB pipe dimensions.

Molded Polyethylene (PE) Plastic Fittings: ASTM D 3350 PE resin, socket-type and butt-fusion
type, made to PE pipe dimensions.

Cast-Brass Fittings for Polyethylene (PE) Plastic Pipe: Compression fittings or flare fittings,
made to PE pipe dimensions.

Plastic Fittings for Polyethylene (PE) Plastic Pipe: ASTM D 26009, insert-type, with serrated end
or threaded ends, as required, and with corrosion-resistant bands or corrosion-resistant crimp

rings.

Poly(Vinyl Chloride) (PVC) Plastic, DWV Pipe Fittings: ASTM D 2665, made to ASTM D 3311;
socket-type; drain, waste, and vent pipe patterns.

Poly(Vinyl Chloride) (PVC) Plastic Tubular Fittings: ASTM F 409, accessible and replaceable,
solvent-cement and threaded types, drain pattern.

Poly(Vinyl Chloride) (PVC) Plastic, Threaded Pipe Fittings: ASTM D 2464, Schedule 80.
Poly(Vinyl Chloride) (PVC) Plastic, Schedule 40, Socket-Type Pipe Fittings: ASTM D 2466.

Poly(Vinyl Chloride) (PVC) Plastic, Schedule 80, Socket-Type Pipe Fittings: ASTM D 2467.

24 JOINING MATERIALS

A

Solder, brazing, and welding filler metals are specified in Division 15 Section "Basic Mechanical
Materials and Methods."

Cast-Iron Soil Pipe and Fittings: ASTM C 564 neoprene rubber gaskets and lubricant.

Ductile-Iron Pipe and Ductile-lron or Cast-Iron Fittings: The following materials apply:

1. Push-On Joints: AWWA C111 rubber gaskets and lubricant.

2. Mechanical Joints: AWWA C111 ductile-iron or gray-iron glands, high-strength steel
bolts and nuts, and rubber gaskets.

3. Flanged Joints: AWWA C115 ductile-iron or gray-iron pipe flanges, rubber gaskets, and

high-strength steel bolts and nuts.

CISPI Couplings for Hubless Cast-1ron Soil Pipe and Fittings: CISPI 310, having ASTM C 564
neoprene sealing sleeve, with 300 Series stainless-steel corrugated shield-and-clamp assembly.
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2.5

Stainless Steel, Heavy-Duty Couplings for Hubless Cast-Iron Soil Pipe and Fittings: ASTM C
564 neoprene sealing gasket, with Type 304 stainless-steel housing or shield and stainless-steel
clamps. Coupling shall be 3 inches wide in sizes 1-1/2 to 4 inches and 4 inches wide in sizes 5 to
10 inches.

Cast-Iron, Heavy-Duty Couplings for Hubless Cast-Iron Soil Pipe and Fittings: ASTM C 564
neoprene sealing gasket, with cast-iron housing and stainless steel bolts.

FM-Type, Heavy-Duty Couplings for Hubless Cast-Iron Soil Pipe and Fittings: FM-approved,
ASTM C 564 elastomeric sleeve, with stainless steel band and strips or cast-iron housing and
corrosion-resistant bolts.

Sleeve-Type Couplings for Plain-End, Nonpressure System Pipe: Rubber or elastomeric sleeve
and stainless steel band assembly, fabricated to match outside diameters of pipes to be joined.

1. Sleeves: ASTM C 564, rubber for cast-iron soil pipe and ASTM F 477, elastomeric seal
for plastic pipe. Sleeves for dissimilar or other pipe materials shall be compatible with
pipe materials being joined.

2. Bands: Stainless steel, one at each pipe insert.

Gasket-Type Couplings for Plain-End, Nonpressure System Pipe: Rubber or elastomeric
compression gasket, made to match pipe inside diameter or hub and adjoining pipe outside
diameter.

1. Gaskets: ASTM C 564, rubber for cast-iron soil pipe and ASTM F 477, elastomeric seal for
plastic pipe. Gaskets for dissimilar or other pipe materials shall be compatible with pipe
materials being joined.

Couplings for Grooved-End Steel Pipe and Grooved-End Ferrous Fittings: ASTM A 536 ductile-
iron or ASTM A 47 malleable-iron housing having enamel finish, with synthetic-rubber gasket
having central-cavity, pressure-responsive design, with ASTM A 183 carbon-steel bolts and nuts,
locking pin or toggle, or lugs to secure grooved pipe and fittings and gasket suitable for hot water,
except where otherwise indicated.

Couplings for Grooved-End Ductile-Iron Pipe and Fittings: AWWA C606, consisting of ASTM
A 536 ductile-iron housing having enamel finish, with synthetic-rubber gasket having central-
cavity, pressure-responsive design, with ASTM A 183 carbon-steel bolts and nuts to secure
grooved pipe and fittings and gasket suitable for hot water, except where otherwise indicated.

Couplings for Grooved-End Copper Tube and Grooved-End Copper Fittings: ASTM A 536
ductile-iron or ASTM A 47 malleable-iron housing having copper-colored enamel finish, with
synthetic-rubber gasket having central-cavity, pressure-responsive design and suitable for hot
water, with ASTM A 183 carbon-steel bolts and nuts.

VALVES

Refer to Division 15 Section "Valves" for gate, globe, ball, butterfly, and check valves.
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B. Refer to Division 15 Section "Plumbing Specialties" for special-duty valves.

PART 3 - EXECUTION

3.1 PIPE AND FITTINGS APPLICATIONS

A General: Use pipe, tube, fittings, and joining methods for piping systems according to the
following applications.

B. Water Distribution Piping Above Ground: Use the following:

1.

4 to 12 Inches: Steel pipe; galvanized, cast-iron threaded fittings; cast-iron threaded
flanges; galvanized, flanged steel expansion joints; malleable-iron unions; and threaded
or flanged joints.

4 to 6 Inches: Hard copper tube, Type L; wrought-copper and bronze grooved-end
fittings; couplings for grooved-end copper tube and grooved-end copper fittings; and
grooved copper tube and grooved tube fitting joints.

4 to 12 Inches: Steel pipe having grooved ends, steel pipe grooved-end fittings,
couplings for grooved-end ductile-iron pipe and fittings, and grooved pipe and grooved
pipe fitting joints.

410 12 Inches: Flanged ductile-iron pipe, flanged ductile-iron or gray-iron fittings, and
flanged joints.

4 to 12 Inches: Ductile-iron pipe with grooved ends, ductile-iron pipe grooved-end
fittings, couplings for grooved-end ductile-iron pipe and fittings, and grooved pipe and
grooved-end pipe fitting joints.

3-1/2 Inches and Smaller: Hard copper tube, Type L; wrought-copper or cast-copper-
alloy pressure fittings; copper unions; bronze flanges; and solder joints with Alloy Sn95
solder.

a. Fittings Option: Mechanically formed outlets, brazing filler alloy, and brazed
joints.

2 to 3 Inches: Hard copper tube, Type L; wrought-copper and bronze, grooved-end
fittings; couplings for grooved-end copper tube and grooved-end copper fittings; and
grooved copper tube and grooved tube fitting joints.

a. Fittings Option, 1-1/2 Inches and Smaller Branches: Mechanically formed
outlets, brazing filler alloy, and brazed joints.

C. Soil, Waste, and Vent Piping Below Ground: Use the following:

1.

PLUMBING PIPING

5to 15 Inches: Hub-and-spigot cast-iron soil pipe, hub-and-spigot cast-iron soil pipe
fittings, neoprene rubber gaskets, and compression joints.

5to 10 Inches: Hubless cast-iron soil pipe; hubless cast-iron soil pipe fittings; cast-iron,
heavy-duty couplings for hubless cast-iron soil pipe and fittings; and hubless joints.
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3. 2 to 4 Inches: Hub-and-spigot cast-iron soil pipe, hub-and-spigot cast-iron soil pipe
fittings, neoprene rubber gaskets, and compression joints.

4. 2 to 4 Inches: Hubless cast-iron soil pipe; hubless cast-iron soil pipe fittings; cast-iron,
heavy-duty couplings for hubless cast-iron soil pipe and fittings; and hubless joints.

5. 1-1/2 Inches: Hubless cast-iron soil pipe; hubless cast-iron soil pipe fittings; cast-iron,
heavy-duty couplings for hubless cast-iron soil pipe and fittings; and hubless joints.

6. 1-1/2"- 4"; Schedule 40 PVC with solvent welded joints.

D. Soil, Waste, and Vent Piping Above Ground: Use the following:

1. 5to 15 Inches: Hub-and-spigot cast-iron soil pipe, hub-and-spigot cast-iron soil pipe
fittings, neoprene rubber gaskets, and compression joints.

2. 5to 10 Inches: Hubless cast-iron soil pipe; hubless cast-iron soil pipe fittings; stainless-
steel, cast-iron, or FM-type heavy-duty couplings for hubless cast-iron soil pipe and
fittings; and hubless joints.

3. 5 to 10 Inches: Hubless cast-iron soil pipe, hubless cast-iron soil pipe fittings, CISPI-
type couplings for hubless cast-iron soil pipe and fittings, and hubless joints.

4, 5 to 8 Inches: Copper drainage tube wrought-copper or cast-copper-alloy drainage
fittings, and soldered joints with Alloy E solder.

5. 5to 8 Inches: Copper drainage tube, wrought-copper or cast-copper-alloy drainage
fittings, and soldered joints with Alloy E or Alloy Sn50 solder.

6. 2 to 4 Inches: Hub-and-spigot cast-iron soil pipe, hub-and-spigot cast-iron soil pipe
fittings, neoprene rubber gaskets, and compression joints.

7. 2 to 4 Inches: Hubless cast-iron soil pipe; hubless cast-iron soil pipe fittings; stainless-
steel, cast-iron, or FM-type heavy-duty couplings for hubless cast-iron soil pipe and
fittings; and hubless joints.

8. 2 to 4 Inches: Hubless cast-iron soil pipe, hubless cast-iron soil pipe fittings, CISPI-type
couplings for hubless cast-iron soil pipe and fittings, and hubless joints.

9. 2 to 4 Inches: Copper drainage tube, wrought-copper or cast-copper-alloy drainage
fittings, and soldered joints with Alloy E solder.

a. 2-1/2- and 3-1/2-Inch Vent Piping Option: Hard copper, Type M water tube;
wrought-copper or cast-copper-alloy pressure fittings; and soldered joints with Alloy E or
Alloy Sn50 solder.

10. 2 to 4 Inches: Copper drainage tube, wrought-copper or cast-copper-alloy drainage
fittings, and soldered joints with Alloy E or Alloy Sn50 solder.

11. 1-1/2 Inches: Hubless cast-iron soil pipe, hubless cast-iron soil pipe fittings, cast-iron
heavy-duty couplings for hubless cast-iron soil pipe and fittings, and hubless joints.

12. 1-1/4 and 1-1/2 Inches: Copper drainage tube, wrought-copper or cast-copper-alloy
drainage fittings, and soldered joints with Alloy E solder.

13. 1-1/2 and 1-1/2 Inches: Copper drainage tube, wrought-copper or cast-copper-alloy
drainage fittings, and soldered joints with Alloy E or Alloy Sn50 solder.

14.  1-1/2" - 4 “: Schedule 40 PVC with solvent weld joints

3.2 VALVE APPLICATIONS

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following
requirements apply:

PLUMBING PIPING
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1. Shutoff Duty: Use gate, ball, or butterfly valves.
2. Throttling Duty: Use globe, ball, or butterfly valves.

3.3 PIPING INSTALLATION, GENERAL

A. Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical
Materials and Methods."

3.4 WATER DISTRIBUTION PIPING INSTALLATION

A Install piping with 1/32-inch-per-foot (1/4 percent) slope downward toward drain.
B. Install piping level without pitch.
C. Fittings Option: Mechanically formed outlets may be used instead of fittings.

3.5 DRAINAGE AND VENT PIPING INSTALLATION

A Install cast-iron soil pipe and cast-iron soil pipe fittings according to CISPI 1990 revised and
edited edition of "Cast Iron Soil Pipe and Fittings Handbook, Volume 1," Chapter IV, "Installation
of Cast Iron Soil Pipe and Fittings."

B. Make changes in direction for drainage and vent piping using appropriate Y branches, Y branches
with 1/8 bends, and long-sweep 1/4, 1/5, 1/6, 1/8, and 1/16 bends. Sanitary tees and short-sweep
quarter bends may be used on vertical stacks of drainage lines where change in direction of flow is
from horizontal to vertical. Use long-turn double-Y-branch and 1/8-bend fittings where 2 fixtures
are installed back to back or side by side and have a common drain. Straight tees, elbows, and
crosses may be used on vent lines. Make no change in direction of flow greater than 90 degrees.
Where different sizes of drainage pipes and fittings are connected, use proper size standard
increasers and reducers. Reduction of the size of drainage piping in the direction of flow is
prohibited.

C. Lay buried building drains beginning at low point of each system, true to grades and alignment
indicated, with unbroken continuity of invert. Place hub or bell ends of piping facing upstream.
Install required gaskets according to manufacturer's recommendations for use of lubricants,
cements, and other special installation requirements. Maintain swab or drag in piping and pull
past each joint as completed.

D. Install drainage and vent piping at the following minimum slopes, except where another slope is
indicated:

1. Sanitary Building Drain: 1/4 inch per foot (2 percent) for piping 3 inches and smaller;
1/8 inch per foot (1 percent) for piping 4 inches and larger.

2. Horizontal Sanitary Drainage Piping: 1/4 inch per foot (2 percent).

3. Vent Piping: 1/8 inch per foot (1 percent).

E. Install engineered sanitary drainage and vent systems in locations indicated and as follows:
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1. Combination Waste and Vent Systems: Comply with standards of authority having
jurisdiction.

2. Copper, Sovent, Single-Stack Plumbing Systems: Comply with CDA Sovent Single-
Stack Plumbing System.

3. Cast-Iron, Sovent, Single-Stack Plumbing Systems: Comply with sovent fitting
manufacturer's written installation instructions.

4, Reduced-Size Venting Systems: Comply with design.

3.6 JOINT CONSTRUCTION

A

Basic piping joint construction is specified in Division 15 Section "Basic Mechanical Materials
and Methods."”

Grooved Pipe and Grooved-Pipe Fitting Joints: Assemble joints with coupling, gasket, lubricant,
and bolts according to coupling and fitting manufacturer's written instructions.

Grooved Copper Tube and Grooved-Tube Fitting Joints: Assemble joints with coupling, gasket,
lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

D .Mechanically Formed Outlet Joints: Make joints according to forming equipment
manufacturer's written instructions. Use tool designed for piping material being joined,
drill pilot hole, and form collar for branch connection.

1. Copper Tube: Dimple tube to form seating stop and braze branch tube into formed collar
outlet.
2. Steel Pipe: Bevel collar and weld branch pipe onto formed collar outlet.

Cast-Iron Soil Pipe and Cast-lron Soil Pipe Fitting Joints: Make joints according to
recommendations in CISPI 1990 revised and edited edition of "Cast Iron Soil Pipe and Fittings

Handbook, Volume I," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Compression Joint: Make with neoprene gasket matching class of pipe and fittings.
2. Hubless Joint: Make with neoprene gasket and sleeve or clamp.

PVC Pipe and Fittings: Solvent welded per manufacturer’s instructions

3.7 INSTALLATION OF VALVES

A

Sectional Valves: Install sectional valves close to main on each branch and riser serving 2 or more
plumbing fixtures or equipment connections and where indicated. Use gate or ball valves for
sectional valves 2 inches and smaller. Use gate or butterfly valves for sectional valves 2-1/2
inches and larger.

Shutoff Valves: Install shutoff valves on inlet to each plumbing equipment item, on each supply
to each plumbing fixture not having stops on supplies, and elsewhere as indicated. For shutoff
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valves 2 inches and smaller, use gate or ball valves; for shutoff valves 2-1/2 inches and larger, use
gate or butterfly valves.

C. Drain Valves: Install drain valves specified in Division 15 Section "Plumbing Specialties" on
each plumbing equipment item located to drain equipment for service and repair. Install drain
valve at base of each riser, at low points of horizontal runs, and where required to drain water
distribution piping system.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop and waste drain valves where indicated.
D. Check Valves: Install swing check valve on discharge side of each pump and elsewhere as

indicated. Use MSS SP-80, Class 125, cast-bronze body for 2-inch and smaller piping and MSS
SP-71, Class 125, cast-iron body for 2-1/2-inch and larger piping.

E. Balance Valves: Install valve in each hot-water circulating loop, discharge side of each pump, and

elsewhere as indicated. Use ball valve for 2-inch and smaller piping and butterfly valve for 2-1/2-
inch and larger piping.

3.8 HANGERS AND SUPPORTS INSTALLATION

A Hanger and support devices are specified in Division 15 Section "Supports and Anchors."
B. Install hangers for horizontal piping with following maximum spacing and minimum rod sizes:
Nom. Pipe Steel Pipe Copper Tube
Size Max. Span Max. Span Min. Rod Diameter
(Inches) (Feet) (Feet) (Inches)
Upto 3/4 7 5 3/8
1 7 6 3/8
1-1/4 7 7 3/8
1-1/2 9 8 3/8
2 10 8 3/8
2-1/2 11 9 1/2
3 12 10 1/2
3-1/2 13 11 1/2
4 14 12 5/8, 1/2 for copper
5 16 13 5/8, 1/2 for copper
6 17 14 3/4, 5/8 for copper
8 19 16 7/8, 3/4 for copper
10 22 18 7/8, 3/4 for copper
12 23 19 7/8, 3/4 for copper
1. Support vertical steel pipe and copper tube at each floor.
C. Conform to table below for maximum spacing of supports:
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Horizontal Vertical
Pipe Material In Feet In Feet
ABS Plastic Pipe 4 4
Cast-Iron Soil Pipe 5 15
CPVC Plastic Pipe 3 3
Copper Tubing - 1-1/4 Inches 6 10
and Smaller
Copper Tubing - 1-1/2 Inches and 10 10
Larger
PVC Plastic Pipe 4 4
Steel Pipe 12 15
D. Pipe Attachments: Install the following:
1. Riser Clamps: MSS Type 8 or Type 42 for vertical runs.
2. Adjustable Steel Clevis Hangers: MSS Type 1 for individual straight horizontal runs 100
feet and less.
3. Adjustable Roller Hangers: MSS Type 43 for individual straight horizontal runs longer
than 100 feet.
4. Spring Cushion Rolls: MSS Type 49, where indicated, for individual straight horizontal
runs longer than 100 feet.
5. Pipe Rolls: MSS Type 44 for multiple straight horizontal runs 100 feet or longer.
Support pipe rolls on trapeze.
6. Spring Hangers: MSS Type 52 for support of base of vertical runs.

E. Support cast-iron soil pipe and fittings not included in table, at maximum horizontal spacing of 5
feet, except 10-foot sections of pipe may be supported at 10-foot spacing and at maximum vertical
spacing of 15 feet.

F. Support plastic pipe and tubing not included in table according to manufacturer's

recommendations.

3.9 CONNECTIONS

A

Supply Runouts to Fixtures: Install hot- and cold-water supply piping runouts of sizes indicated,
but not smaller than required by plumbing code to fixtures.

Drainage Runouts to Fixtures: Provide drainage and vent piping runouts, with approved trap, of
sizes indicated, but not smaller than required by plumbing code, to plumbing fixtures and drains.

Locate drainage piping runouts as close as possible to bottom of floor slab supporting fixtures or
drains.

Mechanical Equipment Connections: Connect hot- and cold-water supply piping system to
mechanical equipment as indicated. Provide shutoff valve and union for each connection; provide
drain valve on drain connection. Use flanges instead of unions for connections 2-1/2 inches and
larger.
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3.10 FIELD QUALITY CONTROL

A Inspect water distribution piping as follows:
1. Do not enclose, cover, or put into operation water distribution piping system until it has
been inspected and approved by the authority having jurisdiction.
2. During progress of the installation, notify the plumbing official having jurisdiction at

least 24 hours prior to time inspection must be made. Perform tests specified below in
presence of the plumbing official.

a. Roughing-In Inspection: Arrange for inspection of piping system before
concealed or closed-in after system roughing-in and prior to setting fixtures.
b. Final Inspection: Arrange for final inspection by plumbing official to observe

tests specified below and to ensure compliance with requirements of plumbing code.

3. Reinspections: When a plumbing official finds that piping system will not pass test or
inspection, make required corrections and arrange for reinspection by the plumbing

official.

4, Reports: Prepare inspection reports signed by plumbing official.

B. Test water distribution piping as follows:

1. Test for leaks and defects in new water distribution piping systems and parts of existing
systems that have been altered, extended, or repaired. If testing is performed in
segments, submit separate report for each test, complete with diagram of portion of
system tested.

2. Leave uncovered and unconcealed in new, altered, extended, or replaced water
distribution piping until it has been tested and approved. Expose work that has been
covered or concealed before it has been tested and approved for testing.

3. Cap and subject the piping system to a static water pressure of 50 psig above the without
exceeding pressure rating of piping system materials. Isolate test source and allow to
stand for 4 hours. Leaks and loss in test pressure constitute defects that must be repaired.

4, Repair leaks and defects with new materials and retest system or portion thereof until
satisfactory results are obtained.
5. Prepare reports for tests and required corrective action.
C. Inspect drainage piping as follows:
1. Do not enclose, cover, or put into operation drainage and vent piping system until it has
been inspected and approved by the authority having jurisdiction.
2. During progress of installation, notify the plumbing official having jurisdiction at least 24

hours prior to time such inspection must be made. Perform tests specified below in
presence of the plumbing official.

a. Roughing-In Inspection: Arrange for inspection of piping system after system
roughing-in, before concealing, and prior to setting fixtures.
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b. Final Inspection: Arrange for final inspection by plumbing official to observe
tests specified below and to ensure compliance with requirements of plumbing
code.

3. Reinspections: Make required corrections and arrange for reinspection by plumbing
official when piping system fails to pass test or inspection.
4, Reports: Prepare inspection reports signed by the plumbing official.
D. Drainage and Vent Piping System Tests: Test drainage and vent systems according to procedures

of authority having jurisdiction or, in absence of published procedure, as follows:

1. Test for leaks and defects in new drainage and vent piping systems and parts of existing
systems that have been altered, extended, or repaired. If testing is performed in
segments, submit a separate report for each test, complete with a diagram of the portion
of the system tested.

2. Leave uncovered and unconcealed in new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose for testing work that has been
covered or concealed before it has been tested and approved.

3. Rough Plumbing Test Procedure: Except for outside leaders and perforated or open-
jointed drain tile, test piping of plumbing drainage and venting systems on completion of
roughing-in piping installation. Tightly close all openings in piping system and fill with
water to point of overflow, but not less than 10 feet head of water. Water level shall not
drop during the period from 15 minutes before inspection starts through completion of
inspection. Inspect joints for leaks.

4, Finished Plumbing Test Procedure: After plumbing fixtures have been set and their traps
filled with water, test connections and prove gastight and watertight. Plug stack openings
on roof and building drain where it leaves the building and introduce air into the system
equal to pressure of 1-inch water column. Use a U tube or manometer inserted in the trap
of a water closet to measure this pressure. Air pressure shall remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

5. Repair leaks and defects using new materials and retest system or portion thereof until
satisfactory results are obtained.
6. Prepare reports for tests and required corrective action.

3.11 CLEANING

A Clean and disinfect water distribution piping as follows:
1. Purge new potable water distribution piping systems and parts of existing potable water
systems that have been altered, extended, or repaired prior to use.
2. Use purging and disinfecting procedure prescribed by authority having jurisdiction or, if

a method is not prescribed by that authority, the procedure described in either AWWA
C651 or AWWA C652 or as described below:

a. Flush piping system with clean, potable water until dirty water does not appear
at outlets.
b. Fill system or part thereof with water/chlorine solution containing at least 50

parts per million of chlorine. Isolate (valve off) and allow to stand for 24 hours.
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c. Drain system or part thereof of previous solution and refill with water/chlorine
solution containing at least 200 parts per million of chlorine. Isolate and allow
to stand for 3 hours.

d. Flush system with clean, potable water until chlorine does not remain in water
coming from system following allowed standing time.
e. Submit water samples in sterile bottles to authority having jurisdiction. Repeat

procedure if biological examination made by the authority shows evidence of
contamination.

3. Prepare and submit reports for purging and disinfecting activities.

4. Clean interior of piping system. Remove dirt and debris as work progresses.

3.12 COMMISSIONING

A Fill water systems. Check compression tanks to determine that they are not air bound and that
system is completely full of water.

B. Before operating systems, perform these steps:
1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to full open position.
3. Open throttling valves to proper setting.
4, Remove plugs used during testing of piping systems and plugs used for temporary sealing

of piping during installation.

5. Remove and clean strainer screens. Close drain valves and replace drain plugs.
6. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used, clean, and ready for use.
C. Check plumbing equipment and verify proper settings, adjustments, and operation. Do not operate

water heaters before filling with water.
D. Check plumbing specialties and verify proper settings, adjustments, and operation.
E. Energize pumps and verify proper operation.
3.13 PROTECTION

A Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

B. Place plugs in ends of uncompleted piping at end of day or when work stops.

END OF SECTION 15410
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SECTION 15420 - DRAINAGE AND VENT SYSTEMS

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

A Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification sections, apply to work of this section.

B. Requirements of the following Division 15 Sections apply to this section:
1. Basic Mechanical Requirements.
2. Basic Mechanical Materials and Methods.
3. Supports and Anchors.

SUMMARY

A This Section includes building sanitary and vent piping systems, including drains and drainage
specialties.

B. Related Sections: The following sections contain requirements that relate to this section:
1. Division 7 Section "Joint Sealers,” for materials and methods for sealing pipe

penetrations through basement and foundation walls, and fire and smoke barriers.

2. Division 15 Section "Mechanical Identification,” for labeling and identification of

drainage and vent piping.
DEFINITIONS

A Building Drain: That part of the lowest piping of a drainage system which receives the discharge
from soil, waste, and other drainage pipes inside the walls of the building and conveys it to the
building sewer.

B. Building Sewer: That part of the drainage system which extends from the end of the building
drain and conveys its discharge to a public sewer, private sewer, individual sewage disposal
system, or other point of disposal.

C. Drainage System: Includes all the piping within a public or private premises which conveys
sewage, rain water or other liquid wastes to a point of disposal. It does not include the mains of
public sewer systems or a private or public sewage treatment or disposal plant.

D. Vent System: A pipe or pipes installed to provide a flow of air to or from a drainage system, or to
provide a circulation of air within such system to protect trap seals from siphonage and back
pressure.

SUBMITTALS
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A Product data for the following products:
1. Drainage piping specialties
2. Floor drains

15 QUALITY ASSURANCE
A Regulatory Requirements: comply with the provisions of the following:
1. BOCA Basic National Plumbing Code.

1.6 SEQUENCING AND SCHEDULING

A Coordinate the installation of drains in poured-in-place concrete slabs, to include proper drain
elevations, installation of flashing, and slope of slab to drains.

B. Coordinate with installation of sanitary and storm sewer systems as necessary to interface building
drains with drainage piping systems.
PART 2 - PRODUCTS

2.1 MANUFACTURERS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
drainage and vent systems which may be incorporated in the work include, but are not limited to,
the following:

B. Manufacturer: Subject to compliance with requirements, provide drainage and vent systems from

one of the following:

1. Drainage Piping Specialties, including backwater valves, expansion joints, drains, trap
primers, and vandal-proof vent caps:

Ancon Inc.

Josam Mfg. Co.

Smith (Jay R) Mfg. Co.

Tyler Pipe; Subs. of Tyler Corp.

Zurn Industries Inc; Hydromechanics Div.

®oo o

2.2 ABOVE GROUND DRAINAGE AND VENT PIPE AND FITTINGS

A Copper Tube: ASTM B306, Type DWV for pipe, and cast-bronze, drainage pattern fittings, with
soldered joints.
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1. Solder Filler Materials: ASTM B32, 50-50 tin-lead solder.
B. Cast-Iron Soil Pipe: ASTM A74, Service weight, hub-and-spigot soil pipe and fittings.
1. Clamps and compression gaskets: ASTM C564.
C. Hubless Cast-Iron Soil Pipe: CISPI Standard 301, Service weight, cast-iron soil pipe and fittings,

with neoprene gaskets conforming to CISPI Standard 310.
2.3 UNDERGROUND BUILDING DRAIN PIPE AND FITTINGS

A Cast-Iron Soil Pipe: ASTM A74, Extra-Heavy weight, hub-and-spigot soil pipe and fittings. Pipe
and fittings shall have a heavy coating of coal tar varnish or asphaltum on both inside and outside
surfaces.
1. Neoprene Compression Gaskets: ASTM C564.

B. ABS Plastic Sewer Pipe: ASTM D2751 pipe and fittings.
1. Solvent: ASTM D2235.

C. PVC Sewer Pipe and Fittings: Conform to ASTM D2729 for pipe and fittings.

1. Solvent: ASTM D2564.

D. Schedule 40 PVC Pipe: ASTM D 1785 Piping and ASTM D 2466 Fittings.

24 DRAINAGE PIPING SPECIALTIES

A Backwater Valves: Valve assembly shall be bronze fitted cast-iron, with bolted cover. Flapper
shall provide a maximum 1/4 inch clearance between flapper and seat for air circulation. Valve
ends shall suit piping material.

B. Trap Primers: Bronze body valve with automatic vacuum breaker, with 1/2 inch connections
matching piping system. Complying with ASSE 1018.

C. Expansion Joints: Cast-iron body with adjustable bronze sleeve, bronze bolts with wing nuts.
D. Cleanout Plugs: Cast-bronze or brass, threads complying with ANSI B2.1, countersunk head.
E. Floor Cleanouts: Cast-iron body and frame, with cleanout plug and adjustable round top as
follows:
1. Nickel-Bronze Top: Manufacturer's standard cast unit with the following patterns:
a. Exposed rim type, with recess to receive 1/8 inch thick resilient floor finish.
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b. Exposed rim type, with recess to receive 1 inch thick terrazzo floor finish.
c. Exposed finish type, standard mill finish.
d. Exposed flush type, standard non-slip scored or abrasive finish.
2. Cast-iron Top: Manufacturer's standard cast unit with the following patterns:
a. Exposed flush type, standard mill finish.
b. Exposed flush type, standard non-slip scored or abrasive finish.

Wall Cleanouts: Cast-iron body adaptable to pipe with cast-bronze or brass cleanout plug;
stainless steel cover including screws.

Flashing Flanges: Cast-iron watertight stack or wall sleeve with membrane flashing ring. Provide
underdeck clamp and sleeve length as required.

2.5 FLOOR DRAINS

A

Floor drain type designations and sizes are indicated on Drawings.

PART 3 - EXECUTION

3.1 EXAMINATION

A

D.

Verify existing grades, inverts, utilities, obstacles, and topographical conditions prior to
installations.

Examine rough-in requirements for plumbing fixtures and other equipment having drain
connections to verify actual locations of piping connections prior to installation.

Examine walls, floors, roof, and plumbing chases for suitable conditions where piping and
specialties are to be installed.

Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION FOUNDATION FOR UNDERGROUND BUILDING DRAINS

A

Grade trench bottoms to provide a smooth, firm, and stable foundation, free from rock, throughout
the length of the pipe.

Remove unstable, soft, and unsuitable materials at the surface upon which pipes are to be laid and
backfill with clean sand or pea gravel to indicated invert elevation.

Shape bottom of trench to fit bottom of pipe for 90-degrees (bottom 1/4 of the circumference).
Fill unevenness with tamped sand backfill. At each pipe joint dig bell holes to relieve the bell of
the pipe of all loads, and to ensure continuous bearing of the pipe barrel on the foundation.
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3.3

3.4

3.5

3.6

PIPE APPLICATIONS - ABOVE GROUND, WITHIN BUILDING

A

B.

E.

Install copper tube with cast bronze fittings for 3 inch and smaller, drainage and vent pipe.

Install hub-and-spigot, service weight, cast-iron soil pipe with lead and oakum calked joints for
larger than 3 inch drainage and vent pipe.

Install hub-and-spigot, service weight, cast-iron soil pipe with compression gasket joints for larger
than 3 inch drainage and vent pipe.

Install hubless, service weight, cast-iron soil pipe and fittings for larger than 3 inch drainage and
vent pipe.

Install Schedule 40 pipe and fittings 1-1/2"-4" for drainage and vent piping.

PIPE APPLICATIONS - BELOW GROUND, WITHIN BUILDING

A

Install hub-and-spigot, extra-heavy weight cast-iron, soil pipe and fittings with lead-and-oakum
calked joints for 15 inch and smaller drainage pipe.

Install hub-and-spigot, extra-heavy weight, cast-iron, soil pipe and fittings with gasketed joints for
15 inch and smaller drainage pipe.

C. Install Schedule 40 pipe and fittings 1-1/2"-4"with solvent welded joints for drainage and
vent piping.

PIPE AND TUBE JOINT CONSTRUCTION

A

Copper Tubing: Solder joints in accordance with the procedures specified in AWS "Soldering
Manual."

Cast-Iron Soil Pipe: Make lead and oakum calked joints, compression joints, and hubless joints in
accordance with the recommendations in the CISPI Cast Iron Soil Pipe and Fittings Handbook,
Chapter IV.

INSTALLATION

A

General Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate the
general location and arrangement of the piping systems. Location and arrangement of piping
layout take into account many design considerations. So far as practical, install piping as
indicated.

Use fittings for all changes in direction and all branch connections.

Install exposed piping at right angles or parallel to building walls. Diagonal runs are not
permitted, unless expressly indicated.
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3.7

Install piping free of sags or bends and with ample space between piping to permit proper
insulation applications.

Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below grade or
floors, unless indicated to be exposed to view.

Install piping tight to slabs, beams, joists, columns, walls, and other permanent elements of the
building. Allow sufficient space above removable ceiling panels to allow for panel removal.

Exterior Wall Penetrations: Seal pipe penetrations through exterior walls using sleeves and
mechanical sleeve seals. Pipe sleeves smaller than 6 inch shall be steel; pipe sleeves 6 inch and
larger shall be sheet metal.

Fire Barrier Penetrations: Where pipes pass through fire rated walls, partitions, ceilings and
floors, maintain the fire rated integrity. Refer to Division 7 for special sealers and materials.

Make changes in direction for drainage and vent piping using appropriate 45 degree wyes, half-
wyes, or long sweep quarter, sixth, eighth, or sixteenth bends. Sanitary tees or short quarter bends
may be used on vertical stacks of drainage lines where the change in direction of flow is from
horizontal to vertical, except use long-turn tees where two fixtures are installed back to back and
have a common drain. Straight tees, elbows, and crosses may be used on vent lines. No change in
direction of flow greater than 90 degrees shall be made. Where different sizes of drainage pipes
and fittings are connected, use proper size, standard increasers and reducers. Reduction of the size
of drainage piping in the direction of flow is prohibited.

Install underground building drains to conform with the plumbing code, and in accordance with
the Cast Iron Soil Pipe Institute Engineering Manual. Lay underground building drains beginning
at low point of systems, true to grades and alignment indicated with unbroken continuity of invert.
Place bell ends of piping facing upstream. Install required gaskets in accordance with
manufacturer's recommendations for use of lubricants, cements, and other special installation
requirements. Maintain swab or drag in line and pull past each joint as it is completed.

Install building drain pitched down at minimum slope of 1/4 inch per foot (2 percent) for piping 3
inch and smaller, and 1/8 inch per foot (1 percent) for piping 4 inch and larger.

HANGERS AND SUPPORTS

A

General: Hanger, supports, and anchors devices are specified in Division 15 Section "Basic
Mechanical Materials and Methods." Conform to the table below for maximum spacing of
supports:

Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet in length.

Install hangers at the following intervals:
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MAX MAX
HORIZ VERT
SPACING SPACING
PIPE MATERIAL IN FEET IN FEET
ABS Pipe 4 4
Cast-Iron Pipe 5 15
Copper Tubing - 1-1/4 inch and smaller 6 10
Copper Tubing - 1-1/2 inch and larger 10 10
PVC Pipe 4 4
3.8 INSTALLATION OF PIPING SPECIALTIES

3.9

A

Install backwater valves in sanitary building drain piping as indicated, and as required by the
plumbing code. For interior installation, provide cleanout cover flush to floor centered over
backwater valve cover and of adequate size to remove valve cover for service.

Install expansion joints on vertical risers as indicated, and as required by the plumbing code.

Above Ground Cleanouts: Install in above ground piping and building drain piping as indicated,
and:

as required by plumbing code;

at each change in direction of piping greater than 45 degrees;

at minimum intervals of 50" for piping 4" and smaller and 100’ for larger piping;
at base of each vertical soil or waste stack.

H>owbdPRE

Cleanouts Covers: Install floor and wall cleanout covers for concealed piping, types as indicated.

Flashing Flanges: Install flashing flange and clamping device with each stack and cleanout
passing through waterproof membranes.

INSTALLATION OF FLOOR DRAINS

A

Install floor drains in accordance with manufacturer's written instructions and in locations
indicated.

Install floor drains at low points of surface areas to be drained, or as indicated. Set tops of drains
flush with finished floor.

Set drain elevation depressed below finished slab elevation as listed below to provide proper slope
to drain:
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DEPRESSION IN INCHES RADIUS OF AREA DRAINED - FEET
172 5
3/4 10
1 15
1-1/4 20
1-1/2 25
D. Trap all drains connected to the sanitary sewer.
E. Install drain flashing collar or flange so that no leakage occurs between drain and adjoining

flooring. Maintain integrity of waterproof membranes, where penetrated.
F. Position drains so that they are accessible and easy to maintain.
3.10 INSTALLATION OF TRAP PRIMERS

A Install trap primers with piping pitched towards drain trap, minimum of 1/8 inch per foot (1
percent). Adjust trap primer for proper flow.

3.11 CONNECTIONS

A Piping Runouts to Fixtures: Provide drainage and vent piping runouts to plumbing fixtures and
drains, with approved trap, of sizes indicated; but in no case smaller than required by the plumbing
code.

B. Locate piping runouts as close as possible to bottom of floor slab supporting fixtures or drains.

3.12 FIELD QUALITY CONTROL

A Inspections
1. Do not enclose, cover, or put into operation drainage and vent piping system until it has
been inspected and approved by the authority having jurisdiction.
2. During the progress of the installation, notify the plumbing official having jurisdiction, at

least 24 hours prior to the time such inspection must be made. Perform tests specified
below in the presence of the plumbing official.

a. Rough-in Inspection: Arrange for inspection of the piping system before
concealed or closed-in after system is roughed-in, and prior to setting fixtures.
b. Final Inspection: Arrange for a final inspection by the plumbing official to

observe the tests specified below and to insure compliance with the
requirements of the plumbing code.

3. Reinspections: Whenever the piping system fails to pass the test or inspection, make the
required corrections, and arrange for reinspected by the plumbing official.
4. Reports: Prepare inspection reports, signed by the plumbing official.
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B. Piping System Test Test drainage and vent system in accordance with the procedures of the
authority having jurisdiction, or in the absence of a published procedure, as follows:

1. Test for leaks and defects all new drainage and vent piping systems and parts of existing
systems, which have been altered, extended or repaired. If testing is performed in
segments, submit a separate report for each test, complete with a diagram of the portion
of the system tested.

2. Leave uncovered and unconcealed all new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose all such work for testing, that
has been covered or concealed before it has been tested and approved.

3. Rough Plumbing Test Procedure: Except for outside leaders and perforated or open
jointed drain tile, test the piping of plumbing drainage and venting systems upon
completion of the rough piping installation. Tightly close all openings in the piping
system, and fill with water to the point of overflow, but not less than 10 feet head of
water. Water level shall not drop during the period from 15 minutes before the inspection
starts, through completion of the inspection. Inspect all joints for leaks.

4, Finished Plumbing Test Procedure: After the plumbing fixtures have been set and their
traps filled with water, their connections shall be tested and proved gas and water-tight.
Plug the stack openings on the roof and building drain where it leaves the building, and
introduce air into the system equal to a pressure of 1" water column. Use a "U" tube or
manometer inserted in the trap of a water closet to measure this pressure. Air pressure
shall remain constant without the introduction of additional air throughout the period of
inspection. Inspect all plumbing fixture connections for gas and water leaks.

5. Repair all leaks and defects using new materials and retest system or portion thereof until
satisfactory results are obtained.
6. Prepare reports for all tests and required corrective action.

3.13 ADJUSTING AND CLEANING
A Clean interior of piping system. Remove dirt and debris as work progresses.
B. Clean drain strainers, domes, and traps. Remove dirt and debris.

3.14 PROTECTION

A Protect drains during remainder of construction period, to avoid clogging with dirt and debris, and
to prevent damage from traffic and construction work.

B. Place plugs in ends of uncompleted piping at end of day or whenever work stops.

END OF SECTION 15420
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SECTION 15430 - PLUMBING SPECIALTIES

PART 1 - GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS

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

SUMMARY

A This Section includes plumbing specialties for water distribution systems; soil, waste, and vent
systems.

B. Related Sections: The following sections contain requirements that relate to this Section:

1. Division 15 Section "Basic Mechanical Materials and Methods" for piping-joining
materials, joint construction, basic installation requirements, and labeling and identifying
requirements.

2. Division 15 Section "Valves" for gate, ball, butterfly, globe, and check valves.

3. Division 15 Section "Plumbing Piping" for piping and connections.

SYSTEM PERFORMANCE REQUIREMENTS

A Provide components and installation capable of producing piping systems with following
minimum working pressure ratings, except where otherwise indicated:

1. Water Distribution Systems, Below Ground: 150 psig.
2. Water Distribution Systems, Above Ground: 125 psig.
3. Soil, Waste, and Vent Systems: 10-foot head of water.
4, Sanitary Sewage, Pumped Piping Systems: 75 psig.
SUBMITTALS
A General: Submit the following in accordance with Conditions of Contract and Division 1

Specification Sections.

B. Submit product data including rated capacities of selected models and weights (shipping,
installation, and operation). Indicate materials, finishes, dimensions, required clearances, and
methods of assembly of components; and piping and wiring connections for the following
plumbing specialty products:

1. Backflow preventers.
2. Water pressure regulators.
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Water filters.

Thermostatic water-mixing valves and water-tempering valves.
Strainers.

Hose bibbs, wall hydrants, and post and sanitary hydrants.
Drain valves.

Water hammer arresters.

Trap seal primer valves.

Backwater valves.

Cleanouts, cover plates, and access panels.

Air-admittance valves.

Floor drains, open receptors, trench drains, and roof drains.
Sleeve penetration systems.

Maintenance data for inclusion in Operating and Maintenance manuals as specified in Division 1
Section "Project Closeout” for the following:

o~ wdRE

Backflow preventers.

Water pressure regulators.

Water filters.

Thermostatic water-mixing valves and water-tempering valves.
Sanitary hydrants.

Backwater valves.

15 QUALITY ASSURANCE

A

B.

Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.

Electrical Component Standard: NFPA 70, "National Electrical Code."

Listing and Labeling: Provide equipment that is listed and labeled.

The Terms "Listed" and "Labeled": As defined in the "National Electrical Code," Article
100.

Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory” (NRTL) as defined in OSHA Regulation 1910.7.

Design Concept: The Drawings indicate capacities, sizes, and dimensional requirements of
system components. Components having equal performance characteristics that deviate from the
indicated size and dimensions may be considered, provided deviations do not change the design
concept or intended performance. The burden of proof for equality of products is on the
Contractor. Refer to Division 1 Section "Product Substitutions."

1.6 EXTRA MATERIALS

PLUMBING SPECIALTIES
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A Deliver extra materials to Owner. Furnish extra materials matching products installed as described
below. Package them with protective covering for storage and identify with labels clearly
describing contents.

B. Water Filter Cartridges: Furnish quantity not less than 200 percent of amount of each type and
size installed.

C. Operating Keys (Handles): Furnish 1 extra key for each key-operated hose bibb and hydrant
installed.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Backflow Preventers:
a. Ames Co., Inc.
b. Cash by A.W. Cash Valve Mfg. Corp.
c. Cla-Val Co.
d. Conbraco Industries, Inc.
e. Febco.
f. Hersey Products, Inc., Grinnell Corp.
g. Sparco, Inc.
h. Watts Regulator Co.
i.

Wilkins Regulator Div., Zurn Industries, Inc.
2. Water Pressure Regulators:

Bermad.

Cash by A.W. Cash Valve Mfg. Corp.
Cla-Val Co.

Conbraco Industries, Inc.

G A Industries, Inc.

Honeywell Braukmann.

Keckley by O.C. Keckley Co.

Spence Engineering Co., Inc.

Watts Regulator Co.

Wilkins Regulator Div., Zurn Industries, Inc.

T Te@ e a0 oW

3. Water Filters:
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7.
PLUMBING SPECIALTIES

Balston, Inc., Filter Systems Div., Whatman, PLC.
Campbell Manufacturing, Inc.

CUNQO, Inc. Unit, Commercial Intertech Corp.
Eden Equipment Co.

Filpro Corp.

Filterite Div., Memtec Corp.

Filterspun Div., Service Filtration Corp.

Filtrine Manufacturing Co.

Hytrex Div., Osmonics, Inc.

Keystone Filter Div., Met-Pro Corp.

Manitowoc Equipment Works Div., Manitowoc Co., Inc.
Matt-Sun, Inc.

Pall Process Filtration Co.

Plymouth Products Div., AMETEK, Inc.

Pura, Inc.

Watts Regulator Co.

TOS3ITAToOSTQ@ O Q0o

Thermostatic Water-Mixing Valves:

Lawler Manufacturing Co., Inc.

Leonard Valve Co.

Powers Process Controls Unit, Mark Controls Corp.
Symmons Industries, Inc.

T & S Brass and Bronze Works, Inc.

® o0 o

Water-Tempering Valves:

Cash by A.W. Cash Valve Mfg. Corp.
Holby Valve Co., Inc.

Heat-Timer Corp.

Honeywell Braukman.

Leonard Valve Co.

Sparco, Inc.

Watts Regulator Co.

@ "o o0 o

Wall Hydrants and Post Hydrants:

Ancon, Inc.

Jones Manufacturing Co., Inc.

Josam Co.

Smith by Jay R. Smith Mfg. Co. Div., Smith Industries, Inc.
Wade Div., Tyler Pipe.

Watts Regulator Co.

Woodford Manufacturing Co. Div., WCM Industries, Inc.
Zurn by Hydromechanics Div., Zurn Industries, Inc.
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Sanitary Hydrants:
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10.

11.

Murdock, Inc.

Water Hammer Arresters:

T SQ@ o a0 T

Amtrol, Inc.

Ancon, Inc.

Jones Manufacturing Co., Inc.

Josam Co.

Precision Plumbing Products, Inc.

Smith by Jay R. Smith Mfg. Co. Div., Smith Industries, Inc.
Sioux Chief Manufacturing Co., Inc.

Wade Div., Tyler Pipe.

Watts Regulator Co.

Zurn by Hydromechanics Div., Zurn Industries, Inc.

Trap Seal Primer Valves:
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Ancon, Inc.

Jones Manufacturing Co., Inc.

Josam Co.

Smith by Jay R. Smith Mfg. Co. Div., Smith Industries, Inc.
Wade Div., Tyler Pipe.

Watts Regulator Co.

Zurn by Hydromechanics Div., Zurn Industries, Inc.

Backwater Valves:

oo ow

Ancon, Inc.

Josam Co.

Smith by Jay R. Smith Mfg. Co. Div., Smith Industries, Inc.
Zurn by Hydromechanics Div., Zurn Industries Inc.

Sleeve Penetration Systems:

Proset Systems, Inc.

2.2 BACKFLOW PREVENTERS

A. General: ASSE Standard, backflow preventers, of size indicated for maximum flow rate indicated
and maximum pressure loss indicated.

PLUMBING SPECIALTIES

Working Pressure: 150 psig minimum except where indicated otherwise.
2 Inches and Smaller: Bronze body with threaded ends.
2-1/2 Inches and Larger: Bronze, cast-iron, steel, or stainless-steel body with flanged

ends.
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E.

a. Interior Lining: FDA-approved epoxy coating, for backflow preventers having
cast-iron or steel body.

4, Interior Components: Corrosion-resistant materials.
5. Exterior Finish: Polished chrome plate when used in chrome-plated piping system.
6. Strainer on inlet, where strainer is indicated.

Pipe-Applied, Atmospheric-Type Vacuum Breakers: ASSE 1001, with floating disc and
atmospheric vent.

Hose Connection Vacuum Breakers: ASSE 1011, nickel plated, with nonremovable and manual
drain features, and ASME B1.20.7 garden-hose threads on outlet. Units attached to rough-bronze-
finish hose connections may be rough bronze.

Intermediate Atmospheric-Vent Backflow Preventers: ASSE 1012, consisting of inlet screen and
2 independent check valves with intermediate atmospheric vent for continuous pressure

application.

Reduced-Pressure-Principle Backflow Preventer: ASSE 1013, consisting of (OS&Y) gate valves

et and strainer on inlet. Include test cocks and pressure-differential relief valve having ASME A112.1.2
air-gap fitting located between 2 positive-seating check valves for continuous pressure application.

1. Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.

Double-Check Backflow Prevention Assemblies: ASSE 1015, consisting of shutoff valves on
inlet and outlet and strainer on inlet. Include test cocks with 2 positive-seating check valves for
continuous pressure application.

1. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

Antisiphon, Pressure-Type Vacuum Breakers: ASSE 1020, consisting of valves, spring-loaded
check valve, and spring-loaded floating disc. Include test cocks and atmospheric vent for
continuous pressure application.

1. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

Dual-Check-Valve-Type Backflow Preventers: ASSE 1024, consisting of union inlet and 2
independent check valves for continuous pressure application.

Dual-Check-Valve-Type Backflow Preventers: ASSE 1032, stainless-steel body, primary and
secondary checks, ball check, intermediate atmospheric vent port for relieving carbon dioxide,
threaded ends, 3/8-inch size for continuous pressure application for carbonated beverage
dispensers.

Laboratory Faucet Vacuum Breakers: ASSE 1035, chrome plated; consisting of primary and
secondary checks, intermediate vacuum breaker, threaded ends, 1/4- or 3/8-inch size as required,
for continuous pressure application.
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Reduced-Pressure Detector Assembly Backflow Preventers: ASSE 1047, FM approved or UL
listed, consisting of OS&Y gate valves on inlet and outlet, and strainer on inlet. Include pressure-
differential relief valve having ASME A112.1.2 air-gap fitting located between 2 positive-seating
check valves, test cocks, and bypass with displacement-type water meter, valves, and reduced-
pressure backflow preventer, for continuous pressure application.

1. Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.

Double-Check Detector Assembly Backflow Preventers: ASSE 1048, FM approved or UL listed,
consisting of OS&Y gate valves on inlet and outlet and strainer on inlet. Include 2 positive-
seating check valves and test cocks, and bypass with displacement-type water meter, valves, and

double-check backflow preventer, for continuous pressure application.

1. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

2.3 WATER PRESSURE REGULATORS

A

General: ASSE 1003, water pressure regulators, rated for initial working pressure of 150 psig
minimum, of size, flow rate, and inlet and outlet pressures indicated. Include integral factory-
installed or separate field-installed Y type strainer.

1. 2 Inches and Smaller: Bronze body with threaded ends.
2. 2-1/2 Inches and Larger: Bronze or cast-iron body with flanged ends.
a. Interior Lining: FDA-approved epoxy coating, for regulators with a cast-iron
body.
3. Interior Components: Corrosion-resistant materials.
4. Exterior Finish: Polished chrome plate when used in chrome plated piping system.

Single-seated, direct-operated type.
Single-seated, direct-operated, integral-bypass type.

Pilot-operated type, single- or double-seated, cast-iron body main valve, with bronze-body pilot
valve.

2.4 WATER FILTERS

A

General: Cartridge-type assemblies consisting of housing, fittings, cartridges, and cartridge end
caps; and suitable for potable water, of size and at flow rate and pressure loss indicated.

Wall Mounting, Cartridge Type: Housing head section has threaded inlet and outlet and mounting
bracket. Housing lower section is removable for 10-inch-long filter cartridge.

1. Housing Material: Stainless steel, 150-psig minimum operating pressure.
2. Housing Material: Plastic, 125-psig minimum operating pressure.
3. Cartridge: Activated-charcoal media, 10-inch, 10-micron-particulate removable-rating.

PLUMBING SPECIALTIES 15430 -7



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

4. Cartridge: Wound- or molded-fiber media, 10-inch, 10-micron-particulate removable-
rating.
5. Cartridge: Pleated-polypropylene media, 10-inch, 10-micron-particulate removable-
rating.
C. Floor Mounting, Cartridge Type: Stainless-steel housing rated at 150 psig minimum operating
pressure.
1. Base Section: Floor-mounting section with inlet and outlet connections and removable

top section for 1 or more 10-micron-particulate removable-rating cartridges.
Connections 2 Inches and Smaller: Threaded.

Connections 2-1/2 Inches and Larger: Flanged.

Cartridge: Activated-charcoal filter media.

Cartridge: Wound- or molded-fiber filter media.

Cartridge: Pleated-polypropylene filter media.
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2.5 WATER-TEMPERING VALVES

A General: Manually-adjustable, thermostatically-controlled water-tempering valve, bronze body,
and adjustable temperature setting.

B. System Water-Tempering Valves: Piston or discs controlling both hot-water and cold-water flow,
capable of limited antiscald protection. Include threaded inlets and outlet, and capacity at pressure
loss, and temperature range or setting as indicated.

1. Finish: Rough bronze, except where chrome-plated finish is indicated.

C. Limited-Volume Water-Tempering Valves: Solder-joint inlets and outlet, capacity indicated at
pressure loss indicated.

2.6 MISCELLANEQUS PIPING SPECIALTIES

A Piping specialties such as escutcheons, dielectric fittings, sleeves, and sleeve seals are specified in
Division 15 Section "Basic Mechanical Materials and Methods."

B. Strainers: Y pattern, except where otherwise indicated, full size of connecting piping. Include
Type 304 stainless-steel screens with 3/64-inch perforations except where other screens are
indicated.

1. Pressure Rating: 125-psig minimum steam working pressure except where otherwise
indicated.

2. Sizes 2 Inches and Smaller: Bronze body, with female threaded ends.

3. Sizes 2-1/2 Inches and Larger: Cast-iron body, with interior FDA-approved epoxy
coating and flanged ends.

4. Y-Type Strainers: Screwed screen retainer with centered blowdown.
a. Drain: Pipe plug.
b. Drain: Factory- or field-installed, hose-end drain valve.
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5. T-Type Strainers: Malleable-iron or ductile-iron body with grooved ends; access end cap
with drain plug and access coupling with EDPM gasket.

6. Basket-Type Strainers: Bolted flange or clamp cover, and basket having lift-out handle.
a. Simplex Type: Single unit, with 1 basket.
b. Duplex Type: Double unit, with bronze or stainless-steel diverter valve and 2

baskets.
c. Drain: Pipe plug.
d. Drain: Factory- or field-installed hose-end, drain valve.
C. Hose Bibbs: Bronze body, with renewable composition disc, 1/2- or 3/4-inch threaded or solder-

jointinlet. Provide ASME B1.20.7 garden-hose threads on outlet and integral or field-installed,
nonremovable, drainable, hose-connection vacuum breaker.

Mo

Finish: Rough brass.

Finish: Chrome or nickel plated.

Operation: Wheel handle.

Operation: Operating key (handle). Provide 1 operating key.

D. Wall Hydrants: ASME A112.21.3M, nonfreeze, key operation. Provide 1 operating key.

No g kM~ow

Inlet: 3/4- or 1-inch threaded or solder joint.

Outlet: ASME B1.20.7 garden-hose threads, and integral or field-installed,
nonremovable and drainable hose-connection vacuum breaker having ASME B1.20.7
garden-hose threads on outlet.

Type: Projecting.

Type: Recessed.

Finish: Rough bronze.

Finish: Polished bronze.

Finish: Nickel bronze.

E. Wall Hydrants: ASME A112.21.3M or ASSE 1019, nonfreeze, automatic draining, antibackflow
type, key operation, with 3/4- or 1-inch threaded or solder-joint inlet, and ASME B1.20.7 garden-
hose threads on outlet. Provide 1 operating key.

akrwnE

Type: Projecting.
Type: Recessed.
Finish: Rough bronze.
Finish: Polished bronze.
Finish: Nickel bronze.

F. Wall Hydrants: ASME A112.21.3M, projecting, automatic-draining, antibackflow type, key
operation. Provide 1 operating key.

1.

2.

3.
PLUMBING SPECIALTIES

Inlet: 3/4- or 1-inch threaded or solder-joint.
Outlet: ASME B1.20.7 garden-hose threads.
Finish: Rough bronze.
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4, Finish: Polished bronze.
5. Finish: Nickel bronze.
G. Water Hammer Arresters: ASME A112.26.1M, ASSE 1010, or PDI WH-201, bellows or piston

type with pressurized cushioning chamber. Sizes are based on water-supply fixture units, ASME
A112.26.1M sizes "A" through "F" and PDI WH-201 sizes "A" through "F."

H. Trap Seal Primer Valves: ASSE 1018, water-supply-fed type, with the following characteristics:

125-psig minimum working pressure.

Bronze body with atmospheric-vented drain chamber.

Inlet and Outlet Connections: 1/2-inch threaded, union, or solder joint.

Gravity Drain Outlet Connection: 1/2-inch threaded or solder joint.

Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not
chrome finished.

agrwdE

I Horizontal Backwater Valves: ASME A112.14.1, cast-iron body, with removable bronze swing-
check valve and threaded or bolted cover.

1. Closed-Position Check Valve: Factory assembled or field modified to hang closed except
when subject to backflow condition.

2. Open-Position Check Valve: Factory assembled or field modified to hang open except
when subject to backflow condition.

3. Extension: Full-size, Service Class, cast-iron soil-pipe extension to field-installed

cleanout at floor, instead of cover.

J. Drain Outlet, Backwater Valves: Cast-iron or bronze body, with removable ball float, threaded
inlet, and threaded or spigot outlet.

K. Drainage-Type Basket Strainers: Non-pressure rated, cast-iron or coated-steel body, with bolted
flange or clamp cover, drain with plug.

1. Basket: Bronze or stainless steel with 1/8- or 3/16-inch diameter holes and lift-out
handle.
2. Female threaded ends for sizes 2 inches and smaller, and flanged ends for sizes 2-1/2

inches and larger.

L. Air-Admittance Valves: ASSE 1051, plastic housing with mechanical-operation sealing
diaphragm, designed to admit air into drainage and vent system piping and prevent transmission of
sewer gas into building.

1. Fixture Vent Valve: Designed for installation on waste piping (instead of vent
connection) for single fixture, in sizes 1-1/4 through 2 inches.
2. Stack Vent Valve: Designed for installation as terminal on soil, waste, and vent stacks

(instead of stack vent extending through roof), in sizes 2 through 4 inches.
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2.7 CLEANOUTS

A

General: Size cleanouts as indicated on drawings, or where not indicated, same size as connected
drainage piping. Cleanouts larger than 4 inches are not required except where indicated.

Cleanouts: ASME A112.36.2M, cast-iron body with straight threads and gasket seal or taper
threads for plug, flashing flange and clamping ring, and a brass closure plug. Cleanouts for
installation in floors not having membrane waterproofing may be furnished without clamping ring.
See Product Data Sheet at end of Part 3 of this Section for deck plate shape, top-loading
classification, access cover, finish, and other specific features.

Available Products: Subject to compliance with requirements, cleanouts that may be incorporated
in the Work include, but are not limited to, the products specified in each Plumbing Specialties
Product Data Sheet at end of this Section.

Products: Subject to compliance with requirements, provide one of the products specified in each
Plumbing Specialties Product Data Sheet at end of this Section.

2.8 FLOOR DRAINS

A

B.

General: Size outlets as indicated on Product Data Sheet or drawings.

Floor Drains: ASME A112.21.1M, cast-iron body, with seepage flange and clamping device.
Floor drains for installation in floors not having membrane waterproofing may have seepage
flange without clamping device. Floor drains for use as area drains in exterior slab on grade may
be furnished with anchor flange instead of seepage flange and clamping device. See Product Data
Sheet at end of Part 3 of this Section for shape, dimensions, strainer and body top finish, top-
loading classification, sump size, and specific features.

Deep Seal Traps: Cast iron or bronze, with inlet and outlet matching connected piping, cleanout
where indicated, and trap seal primer valve connection where indicated.

1. 2-Inch Size: 4-inch-minimum water seal.
2. 2-1/2 Inches and Larger: 5-inch-minimum water seal.

Inlet Fittings: Cast iron, with threaded inlet and threaded or spigot outlet, and trap seal primer
valve connection.

Air Gap Fittings: ASME A112.1.2, cast iron or cast bronze, with fixed air gap, inlet for drain pipe
or tube, and threaded or spigot outlet.

Available Products: Subject to compliance with requirements, floor drains that may be
incorporated in the Work include, but are not limited to, the products specified in each Plumbing
Specialties Product Data Sheet at end of this Section.

Products: Subject to compliance with requirements, provide one of the products specified in each
Plumbing Specialties Product Data Sheet at end of this Section.
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2.9

SLEEVE PENETRATION SYSTEMS

A

Description: UL 1479, through-penetration firestop assembly consisting of sleeve and stack fitting
with firestopping plug.

1. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing
flange on 1 end for installation in cast-in-place concrete slabs.
2. Stack Fitting: ASTM A 48, cast-iron, hubless-pattern, wye branch stack fitting with

neoprene O ring at base and cast-iron plug in thermal-release harness in branch. Include
PVC protective cap for plug.

a. Special Coating: Include corrosion-resistant interior coating on fittings for
plastic chemical waste and vent stacks.

PART 3 - EXECUTION

3.1

PIPING SPECIALTY INSTALLATION

A

Install backflow preventers of type, size, and capacity indicated, at each water supply connection
to mechanical equipment and systems, and to other equipment and systems as indicated. Comply
with plumbing code and authority having jurisdiction. Locate in same room as equipment being
connected. Install air-gap fitting on units having atmospheric vent connection and pipe relief
outlet drain to nearest floor drain. Do not install bypass around backflow preventer.

Install pressure-regulating valves with inlet and outlet shutoff valves and balance cock bypass.
Install pressure gage on valve outlet and install valved bypass where indicated.

Install strainers on supply side of each control valve, pressure-regulating valve, and solenoid
valve, and where indicated.

Install hose bibbs with integral or field-installed vacuum breaker.

Install wall hydrants with integral or field-installed vacuum breaker.

Install trap seal primer valves with valve outlet piping pitched down toward drain trap a minimum
of 1/8 inch per foot (1 percent) and connect to floor drain body, trap, or inlet fitting. Adjust valve
for proper flow.

Install backwater valves in building drain piping as indicated. For interior installation, provide
cleanout deck plate (cover) flush with floor and centered over backwater valve cover and of
adequate size to remove valve cover for service.

Install expansion joints on vertical risers, stacks, and conductors as indicated.

Install cleanouts in above-ground piping and building drain piping as indicated, and where not
indicated, according to the following:
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1. Size same as drainage piping up to 4-inch size. Use 4-inch size for larger drainage piping
except where larger size cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping 4 inches and smaller and 100 feet for
larger piping.
4, Locate at base of each vertical soil or waste stack.
J. Install cleanout deck plates (covers), of types indicated, with top flush with finished floor, for

floor cleanouts for piping below floors.

K. Install cleanout wall access covers, of types indicated, with frame and cover flush with finished
wall, for cleanouts located in concealed piping.

3.2 FLOOR DRAIN INSTALLATION
A Install floor drains according to manufacturer's written instructions, in locations indicated.

B. Install floor drains at low points of surface areas to be drained, or as indicated. Set tops of drains
flush with finished floor.

C. Set drain elevation depressed below finished slab elevation as listed below to provide proper floor
slope to drain:

5-Foot Drain Area Radius: 1/2-inch depression.
10-Foot Drain Area Radius: 3/4-inch depression.
15-Foot Drain Area Radius: 1-inch depression.
20-Foot Drain Area Radius: 1-1/4-inch depression.
25-Foot Drain Area Radius: 1-1/2-inch depression.

akrwbdE

D. Trap drains connected to sanitary building drain.

E. Install drain flashing collar or flange so that no leakage occurs between drain and adjoining
flooring. Maintain integrity of waterproof membranes, where penetrated.

F. Position drains for easy accessibility and maintenance.
3.3 CONNECTIONS

A Supply Runouts to Fixtures: Install hot- and cold-water supply piping runouts to fixtures of sizes
indicated, but not smaller than required by plumbing code.

B. Drainage Runouts to Fixtures: Provide drainage and vent piping runouts to plumbing fixtures and
drains, with approved trap, of sizes indicated, but not smaller than required by plumbing code.

C. Locate drainage piping runouts as close as possible to bottom of floor slab supporting fixtures or
drains.
D. Electrical Connections: Power wiring and disconnect switches are specified in Division 16.
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1. Grounding: Connect unit components to ground according to the National Electrical
Code and Division 16 Section "Grounding."

3.4 COMMISSIONING

A Preparation: Perform the following checks before start-up:
1. Systems tests are complete.
2. Damaged and defective specialties and accessories have been replaced or repaired.
3. There is clear space for servicing of specialties.
B. Before operating systems, perform these steps:
1. Close drain valves, hydrants, and hose bibbs.
2. Open valves to full open position.
3. Remove and clean strainers.
4, Verify drainage and vent piping are clear of obstructions. Flush with water until clear.

C. Starting Procedures: Follow manufacturer's written procedures. If no procedures are prescribed
by manufacturer, proceed as follows:

1. Energize circuits for grease recovery units. Start and run units through complete
sequence of operations.

35 ADJUSTING
A Adjust operation and correct deficiencies discovered during commissioning.
3.6 DEMONSTRATION

A Train Owner's maintenance personnel on procedures related to startup and servicing of
interceptors.

3.7 PROTECTION

A Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

B. Place plugs in ends of uncompleted piping at end of day or when work stops.

END OF SECTION 15430
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SECTION 15510 - HYDRONIC PIPING

PART 1 - GENERAL

11

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to this section.

The following Division-15 Sections apply to this Section:

1. Basic Mechanical Requirements.

2. Basic Mechanical Materials and Methods.
3. General Duty Valves.

4, Supports and Anchors.

SUMMARY

This Section includes piping systems for hot water heating, chilled water cooling, condenser water, make-
up water for these systems, blow-down drain lines, and condensate drain piping. Piping materials and
equipment specified in this Section include:

1. Pipes, fittings, and specialties;
2. Special duty valves;
3. hydronic specialties.

Related Sections: The following sections contain requirements that relate to this Section:

1. Division 2 Section "Earthwork" for trenching and backfilling materials and methods for
underground piping installations.

2. Division 7 Section "Joint Sealers" for materials and methods for sealing pipe penetrations through
basement walls, and fire and smoke barriers.

3. Division 15 Section "General Duty Valves" for gate, globe, ball, butterfly, and check valves.

4, Division 15 Section "Gages" for thermometers, flow meters, and pressure gages.

5. Division 15 Section "Mechanical Identification” for labeling and identification of hydronic piping
system.

6. Division 15 Section "Mechanical Insulation” for pipe insulation.

7. Division 15 Section "HVAC Pumps" for pumps, motors, and accessories for hydronic systems.

8. Division 15 Section "Electric Control System" for temperature control valves and sensors.

9. Division 15 Section "Pneumatic Control System" for temperature control valves and sensors.

10. Division 15 Section "Adjusting and Balancing" for procedures for hydronic systems adjusting and
balancing.

DEFINITIONS

Pipe sizes used in this Specification are Nominal Pipe Size (NPS).

SYSTEM DESCRIPTION
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1.6

General: The hydronic piping systems are the "water-side" of an air-and-water or all-water heating and air
conditioning system. Hydronic piping systems specified in this Section include 4-pipe, hot water and
chilled water piping system, and condenser water piping system. These systems are classified by ASHRAE
as Low Water Temperature, Forced, Recirculating systems.

Hot Water System: The 2-pipe system includes hot water supply and return piping mains in a closed loop,
connecting the boilers to the terminal heat transfer units by means of primary/secondary piping loops.
Circulation is accomplished by parallel, constant volume, primary pumps and independent secondary
pumps. Design flow rates and water temperatures are specified in the various equipment specifications and
schedules. Control sequences and temperature reset schedules are specified in the temperature control
specifications.

Heat Pump Loop Water System: This system is a Closed piping loop connecting the heat pumps and make-
up air heating coil to the heating heat exchanger and evaporative cooler. Circulation is accomplished by
means of parallel, variable volume pumps. Design flow rates and water temperatures are specified in the
various equipment specifications and schedules. Control sequences and temperature reset schedules are
specified in the temperature control specifications.

SUBMITTALS

Product Data, including rated capacities of selected models, weights (shipping, installed, and operating),
furnished specialties and accessories, and installation instructions for each hydronic specialty and special

duty valve specified.

1. Furnish flow and pressure drop curves for diverting fittings and calibrated plug valves, based on
manufacturer's testing.

Maintenance Data for hydronic specialties and special duty valves, for inclusion in operating and
maintenance manual specified in Division 1 and Division-15 Section "Basic Mechanical Requirements."

Welders' certificates certifying that welders comply meet the quality requirements specified in Quality
Assurance below.

Certification of compliance with ASTM and ANSI manufacturing requirements for pipe, fittings, and
specialties.

Reports specified in Part 3 of this Section.
QUALITY ASSURANCE

Regulatory Requirements: comply with the provisions of the following:

1. ASME B 31.9 "Building Services Piping" for materials, products, and installation. Safety valves
and pressure vessels shall bear the appropriate ASME label.

2. Fabricate and stamp air separators and compression tanks to comply with ASME Boiler and
Pressure Vessel Code, Section VIII, Division 1.

3. ASME "Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing Qualification" for

qualifications for welding processes and operators.
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4, BOCA Basic National Mechanical Code.
1.7 SEQUENCING AND SCHEDULING

A. Coordinate the size and location of concrete equipment pads. Cast anchor bolt inserts into pad. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

B. Coordinate the installation of pipe sleeves for foundation wall penetrations.
1.8 EXTRA STOCK
A. Maintenance Stock: Furnish a sufficient quantity of chemical for initial system start-up and for
preventative maintenance for one year from Substantial Completion.
PART 2 - PRODUCTS
2.1 MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering hydronic
piping system products which may be incorporated in the work include, but are not limited to, the

following:

B. Manufacturer: Subject to compliance with requirements, provide hydronic piping system products from
one of the following:

1. Grooved Mechanical Joint Pipe, Fittings, and Couplings:
a. Victaulic Company of America.
2. Calibrated Plug Valves:
a. Bell & Gossett ITT; Fluid Handling Div.
b. Taco, Inc.
3. Pump Discharge Valves:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
C. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
4, Safety Relief Valves:
Amtrol, Inc.

Bell & Gossett ITT; Fluid Handling Div.
Spirax Sarco.
Watts Regulator Co.

o0 ow
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5. Pressure Reducing Valves:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
6. Air Vents (manual and automatic):
a. Armstrong Machine Works.
b. Bell & Gossett ITT; Fluid Handling Div.
c. Hoffman Specialty ITT; Fluid Handling Div.
d. Spirax Sarco.
7. Air Separators:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
C. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
8. Compression Tanks:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
9. Diaphragm-Type Compression Tanks:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
10. Pump Suction Diffusers:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
e. Victaulic Company of America

11. Chemical Feeder:

a. Culligan USA.
b. Vulcan Laboratories, Subsidiary of Clow Corp.
c. York-Shipley, Inc.

12. Diverting Fittings:

HYDRONIC PIPING
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a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
C. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
13. Dielectric Waterway Fittings:
a. Victaulic Company of America
14. Dielectric Unions:
a. Perfection Corp.
b. Watts Regulator Co.
15. Y-Pattern Strainers:
a. Armstrong Machine Works.
b. Hoffman Specialty ITT; Fluid Handling Div.
c. Metraflex Co.
d. Spirax Sarco.
e. Trane Co.
f. Victaulic Co. of America.
g. Watts Regulator Co.
16. Basket Strainers:
a. Crane Co.
b. Metraflex Co.
c. Spirax Sarco.
d. Victaulic Company of America

2.2 PIPE AND TUBING MATERIALS

A. General: Refer to Part 3 Article "PIPE APPLICATIONS" for identification of where the below materials

are used.

B. Drawn Temper Copper Tubing: ASTM B 88, Type L.

C. Annealed Temper Copper Tubing: ASTM B 88, Type K.

D. Steel Pipe: ASTM A 120, Schedule 40, seamless, black steel pipe, plane ends.

E. CPVC Plastic Pipe: ASTM D 2846, Chlorinated Poly (Vinyl Chloride) (CPVC) pipe.

2.3 FITTINGS

A. Cast-Iron Threaded Fittings: ANSI B16.4, Class 125, standard pattern, for threaded joints. Threads shall
conform to ANSI B1.20.1.

HYDRONIC PIPING
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Malleable-Iron Threaded Fittings: ANSI B16.3, Class 150, standard pattern, for threaded joints. Threads
shall conform to ANSI B1.20.1.

Steel Fittings: ASTM A 234, seamless or welded, for welded joints.

Grooved Mechanical Fittings: ASTM A 536, Grade 65-45-12 Ductile Iron; ASTM A 47 Grade 32510
Malleable Iron; ASTM A 53, Type F, or Types E or S, Grade B fabricated steel; or ASTM A 106, Grade B
steel fittings with grooves or shoulders designed to accept grooved end couplings.

Grooved Mechanical Couplings: consist of ductile or malleable iron housing, a synthetic rubber gasket of a
central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure
grooved pipe and fittings.

Wrought-Copper Fittings: ANSI B16.22, streamlined pattern.

CPVC Plastic Fittings: ASTM D 2846, Chlorinated Poly (Vinyl Chloride) (CPVC) socket-type fittings and
solvent for solvent cemented joints.

Cast-Iron Threaded Flanges: ANSI B16.1, Class 125; raised ground face, bolt holes spot faced.
Cast Bronze Flanges: ANSI B16.24, Class 150; raised ground face, bolt holes spot faced.

Steel Flanges and Flanged Fittings: ANSI B16.5, including bolts, nuts, and gaskets of the following
material group, end connection and facing:

1. Material Group: 1.1.
2. End Connections: Butt Welding.
3. Facings: Raised face.

Unions: ANSI B16.39 malleable-iron, Class 150, hexagonal stock, with ball-and-socket joints, metal-to-
metal bronze seating surfaces; female threaded ends. Threads shall conform to ANSI B1.20.1.

Dielectric Unions: Threaded or soldered end connections for the pipe materials in which installed;
constructed to isolate dissimilar metals, prevent galvanic action, and prevent corrosion.

. Flexible Connectors: Stainless steel bellows with woven flexible bronze wire reinforcing protective jacket;

minimum 150 psig working pressure, maximum 250 deg F operating temperature. Connectors shall have
flanged or threaded end connections to match equipment connected; and shall be capable of 3/4 inch
misalignment.

JOINING MATERIALS

Solder Filler Metals: ASTM B 32, 50-50, Tin-Lead, for condenser water, chilled water, and make-up water
and drain piping.

Solder Filler Metals: ASTM B 32, 95-5 Tin-Antimony, for heating hot water and low pressure steam
piping.

Brazing Filler Metals: AWS A5.8, Classification BAg 1 (Silver).
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2.5

2.6

1. WARNING: Some filler metals contain compounds which produce highly toxic fumes when
heated. Avoid breathing fumes. Provide adequate ventilation.

Welding Materials: Comply, with Section II, Part C. ASME Boiler and Pressure Vessel Code for welding
materials appropriate for the wall thickness and chemical analysis of the pipe being welded.

Gasket Material: thickness, material, and type suitable for fluid to be handled, and design temperatures and
pressures.

GENERAL DUTY VALVES

General duty valves (i.e., gate, globe, check, ball, and butterfly valves) are specified in Division 15 Section
"General Duty Valves." Special duty valves are specified below by their generic name; refer to Part 3
Article "VALVE APPLICATION" for specific uses and applications for each valve specified.

SPECIAL DUTY VALVES

Calibrated Plug Valves: 125 psig water working pressure, 250 deg F maximum operating temperature,
bronze body, plug valve with calibrated orifice. Provide with connections for portable differential pressure
meter with integral check valves and seals. Valve shall have integral pointer and calibrated scale to register
degree of valve opening. Valves 2 inch and smaller shall have threaded connections and 2-1/2 inch valves
shall have flanged connections.

Pump Discharge Valves: 175 psig working pressure, 300 deg F maximum operating temperature, cast-iron
body, bronze disc and seat, stainless steel stem and spring, and "Teflon™ packing. Valves shall have
flanged connections and straight or angle pattern as indicated. Features shall include non-slam check valve
with spring-loaded weighted disc, and calibrated adjustment feature to permit regulation of pump discharge
flow and shutoff.

Pressure Reducing Valves: diaphragm operated, cast-iron or brass body valve, with low inlet pressure
check valve, inlet strainer removable without system shut-down, and noncorrosive valve seat and stem.
Select valve size, capacity, and operating pressure to suit system. Valve shall be factory-set at operating
pressure and have the capability for field adjustment.

Safety Relief Valves: 125 psig working pressure and 250 deg F maximum operating temperature;
designed, manufactured, tested, and labeled in accordance with the requirements of Section IV of the
ASME Boiler and Pressure Vessel Code. Valve body shall be cast-iron, with all wetted internal working
parts made of brass and rubber. Select valve to suit actual system pressure and Btu capacity.

Combined Pressure/Temperature Relief Valves: diaphragm operated, cast-iron or brass body valve, with
low inlet pressure check valve, inlet strainer removable without system shut-down, and noncorrosive valve
seat and stem. Select valve size, capacity, and operating pressure to suit system. Valve shall be factory-set
at operating pressure and have the capability for field adjustment. Safety relief valve designed,
manufactured, tested, and labeled in accordance with the requirements of Section 1V of the ASME Boiler
and Pressure Vessel Code. Valve body shall be cast-iron, with all wetted internal working parts made of
brass and rubber; 125 psig working pressure and 250 deg F maximum operating temperature. Select valve
to suit actual system pressure and Btu capacity. Provide with fast fill feature for filling hydronic system.
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2.7

Automatic Flow Control Valves: Class 150, cast iron housing, stainless steel operating parts; threaded
connections for 2 inch and smaller, flanged connections for 2-1/2 inch and larger. Factory set to
automatically control flow rates within plus or minus 5 percent design, while compensating for system
operating pressure differential. Provide quick disconnect valves for flow measuring equipment. Provide a
metal identification tag with chain for each valve, factory marked with the zone identification, valve model
number, and rate flow in GPM.

HYDRONIC SPECIALTIES

Manual Air Vent: bronze body and nonferrous internal parts; 150 psig working pressure, 225 deg F
operating temperature; manually operated with screwdriver or thumbscrew; and having 1/8 inch discharge
connection and 1/2 inch inlet connection.

Automatic Air Vent: designed to vent automatically with float principle; bronze body and nonferrous
internal parts; 150 psig working pressure, 240 deg F operating temperature; and having 1/4 inch discharge
connection and 1/2 inch inlet connection.

Compression Tanks: size and number as indicated; construct of welded carbon steel for 125 psig working
pressure, 375 deg F maximum operating temperature. Provide taps in bottom of tank for tank fitting; taps
in end of tank for gage glass. Tank with taps constructed shall be tested and labeled in accordance with
ASME Pressure Vessel Code, Section VIII, Division 1. Furnish with the following fittings and accessories:

1. Air Control Tank Fitting: cast-iron body, copper-plated tube, brass vent tube plug, and stainless
steel ball check (100 gallon unit only); sized for compression tank diameter. Design tank fittings
for 125 psig working pressure and 250 deg F maximum operating temperature.

2. Tank Drain Fitting: brass body, nonferrous internal parts; 125 psig working pressure and 240 deg
F maximum operating temperature. Fitting shall be designed to admit air to the compression tank
and drain water, plus close off the system.

3. Gage Glass: full height and have dual manual shutoff valves, 3/4 inch diameter gage glass, and
slotted metal glass guard.

Diaphragm-Type Compression Tanks: size and number as indicated; construct of welded carbon steel for
125 psig working pressure, 375 deg F maximum operating temperature. Separate air charge from system
water to maintain design expansion capacity, by means of a flexible diaphragm securely sealed into tank.
Provide taps for pressure gage and air charging fitting, and drain fitting. Support vertical tanks with steel
legs or base; support horizontal tanks with steel saddles. Tank, with taps and supports, shall be constructed,
tested, and labeled in accordance with ASME Pressure Vessel Code, Section VIII, Division 1.

Air separator: welded black steel; ASME constructed and labeled for minimum 125 psig water working
pressure and 375 F operating temperature; perforated stainless steel air collector tube designed to direct
released air into compression tank; tangential inlet and outlet connections; screwed connections up to and
including 2" NPS; flanged connections for 1-1/2" NPS and above; threaded blowdown connection; sized as
indicated for full system flow capacity.

Pump Suction Diffusers: cast-iron body, with threaded connections for 2 inch and smaller, flanged
connections for 2-1/2 inch and larger; 175 psig working pressure, 300 deg F maximum operating

temperature; and complete with the following features:

1. Inlet vanes with length 2-1/2 times pump suction diameter or greater.
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2. Cylinder strainer with 3/16 inch diameter openings with total free area equal to or greater than 5
times cross-sectional area of pump suction, designed to withstand pressure differential equal to
pump shutoff head.

Disposable fine mesh strainer to fit over cylinder strainer.

Permanent magnet, located in flow stream, removable for cleaning.

Adjustable foot support, designed to carry weight of suction piping.

Blowdown tapping in bottom; gage tapping in side.

©o gk w

Pump Suction Diffusers: cast-iron body, with threaded connections for 2 inch and smaller, grooved
connections for 2-1/2 inch and larger; 300 psig working pressure, 230 deg F maximum operating
temperature; and complete with the following features:

Inlet vanes with length 2-1/2 times pump section diameter or greater.

Cylinder strainer with 3/15 inch diameter openings, designed to withstand pressure differential
equal to pump shutoff head.

Disposable fine mesh strainer to fit over cylinder strainer.

Permanent magnet, located in flow stream, removable for cleaning.

Adjustable foot support, designed to carry weight of suction piping.

Blowdown tapping in bottom; gage tapping in side.

N =

o gk w

Chemical Feeder: bypass type chemical feeders of 5 gallon capacity, welded steel construction; 125 psig
working pressure; complete with fill funnel and inlet, outlet, and drain valves.

1. Chemicals shall be specially formulated to prevent accumulation of scale and corrosion in piping
system and connected equipment, developed based on a water analysis of make-up water.

Diverting Fittings: cast iron body with threaded ends, or wrought copper with solder ends; 125 psig
working pressure, 250 deg F maximum operating temperature. Indicate flow direction on fitting.

Y-Pattern Strainers: 125 psig working pressure cast-iron body (ASTM A 126, Class B), flanged ends for 2-
1/2 inch and larger, threaded connections for 2 inch and smaller, bolted cover, perforated Type 304
stainless steel basket, and bottom drain connection.

Basket Strainers: 125 psig working pressure; high tensile cast-iron body (ASTM A 126, Class B), flanged
end connections, bolted cover, perforated Type 304 stainless steel basket, and bottom drain connection.

T-Pattern Strainers: 750 psi working pressure, ductile iron or malleable iron body, grooved end
connections, Type 304 stainless steel strainer basket with 57 percent free area; removable access coupling
and end cap for strainer maintenance.

PART 3 - EXECUTION

3.1

PIPE APPLICATIONS

Install Type L, drawn copper tubing with wrought copper fittings and solder joints for 2 inch and smaller,
above ground, within building. Install Type K, annealed temper copper tubing for 2 inch and smaller
without joints, below ground or within slabs.
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3.2

Install steel pipe with threaded joints and fittings fittings for 2 inch and smaller, and with welded joints for
2-1/2 inch and larger.

Install mechanical grooved end steel pipe with mechanical couplings and fittings for condenser water
piping systems.

Install CPVC plastic pipe with solvent cemented joints for condenser water piping systems.

PIPING INSTALLATIONS

Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate the general location
and arrangement of piping systems. Locations and arrangements of piping take into consideration pipe
sizing and friction loss, expansion, pump sizing, and other design considerations. So far as practical, install
piping as indicated.

Use fittings for all changes in direction and all branch connections.

Install exposed piping at right angles or parallel to building walls. Diagonal runs are not permitted, unless
expressly indicated.

Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below grade or floors,
unless indicated to be exposed to view.

Install piping tight to slabs, beams, joists, columns, walls, and other permanent elements of the building.
Provide space to permit insulation applications, with 1" clearance outside the insulation. Allow sufficient
space above removable ceiling panels to allow for panel removal.

Locate groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.

Install drains at low points in mains, risers, and branch lines consisting of a tee fitting, 3/4" ball valve, and
short 3/4" threaded nipple and cap.

Exterior Wall Penetrations: Seal pipe penetrations through exterior walls using sleeves and mechanical
sleeve seals. Pipe sleeves smaller than 6 inch shall be steel; pipe sleeves 6 inch and larger shall be sheet

metal.

Fire Barrier Penetrations: Where pipes pass through fire rated walls, partitions, ceilings, and floors,
maintain the fire rated integrity. Refer to Division 7 for special sealers and materials.

Install piping at a uniform grade of 1 inch in 40 feet upward in the direction of flow.
Make reductions in pipe sizes using eccentric reducer fitting installed with the level side up.

Install branch connections to mains using Tee fittings in main with take-off out the bottom of the main,
except for up-feed risers which shall have take-off out the top of the main line.

Install unions in pipes 2 inch and smaller, adjacent to each valve, at final connections each piece of
equipment, and elsewhere as indicated. Unions are not required on flanged devices.
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N. Install dielectric unions to join dissimilar metals.
O. Install flanges on valves, apparatus, and equipment having 2-1/2 inch and larger connections.

P. Install flexible connectors at inlet and discharge connections to pumps (except inline pumps) and other
vibration producing equipment.

Q. Install strainers on the supply side of each control valve, pressure reducing valve, pressure regulating valve,
solenoid valve, inline pump, and elsewhere as indicated. Install nipple and ball valve in blow down

connection of strainers 2 inch and larger.

R. Anchor piping to ensure proper direction of expansion and contraction. Expansion loops and joints are
indicated on the Drawings and specified in Division-15 Section "Expansion Compensation."

3.3 HANGERS AND SUPPORTS

A. General: Hanger, supports, and anchors devices are specified in Division 15 Section "SUPPORTS AND
ANCHORS." Conform to the table below for maximum spacing of supports:

B. Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet in length.

2. Adjustable roller hangers and spring hangers for individual horizontal runs 20 feet or longer.

3. Pipe roller complete - MSS Type 44 for multiple horizontal runs, 20 feet or longer, supported on a
trapeze.

4, Spring hangers to support vertical runs.

C. Install hangers with the following minimum rod sizes and maximum spacing:

Nom.
Pipe Max.  Min. Rod
Size Span-Ft. Size-Inches

1 7 3/8
1-12 9 3/8
2 10 3/8
3 12 1/2
3-1/2 13 1/2
4 14 5/8
5 16 5/8
6 17 3/4
8 19 7/8

10 22 7/8
12 23 7/8

D. Support vertical runs at each floor.

3.4 PIPE JOINT CONSTRUCTION
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A. Soldered Joints: Comply with the procedures contained in the AWS "Soldering Manual."

B. Brazed Joints: Comply with the procedures contained in the AWS "Brazing Manual."

1. CAUTION: Remove stems, seats, and packing of valves and accessible internal parts at piping
specialties before brazing.

2. Fill the pipe and fittings during brazing, with an inert gas (ie., nitrogen or carbon dioxide) to
prevent formation of scale.

3. Heat joints using oxy-acetylene torch. Heat to proper and uniform temperature.

C. Threaded Joints: Conform to ANSI B1.20.1, tapered pipe threads for field cut threads. Join pipe fittings
and valves as follows:

1. Note the internal length of threads in fittings or valve ends, and proximity of internal seat or wall,
to determine how far pipe should be threaded into joint.

2. Align threads at point of assembly.

3. Apply appropriate tape or thread compound to the external pipe threads (except where dry seal
threading is specified).

4. Assemble joint wrench tight. Wrench on valve shall be on the valve end into which the pipe is

being threaded.

a. Damaged Threads: Do not use pipe with threads which are corroded or damaged. If a
weld opens during cutting or threading operations, that portion of pipe shall not be used.

D. Welded Joints: Comply with the requirement in ASME Code B31.9-"Building Services Piping."”

E. Flanged Joints: Align flanges surfaces parallel. Assemble joints by sequencing bolt tightening to make
initial contact of flanges and gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads.
Tighten bolts gradually and uniformly using torque wrench.

F. Grooved Joints: Assemble joints in accordance with fitting manufacturers written instructions.

G. CPVC Joints: Prepare surfaces to be solvent cemented by wiping with a clean cloth moistened with
acetone or methylethyl keytone. Solvent cement joints in accordance with ASTM D2846.

3.5 VALVE APPLICATIONS

A. General Duty Valve Applications: The Drawings indicate valve types to be used. Where specific valve
types are not indicated the following requirements apply:

1. Shut-off duty: use gate, ball, and butterfly valves

2. Throttling duty: use globe, ball, and butterfly valves

3. Install shut-off duty valves at each branch connection to supply mains, at supply connection to
each piece of equipment, and elsewhere as indicated.

4. Install throttling duty valves at each branch connection to return mains, at return connections to

each piece of equipment, elsewhere as indicated.

B. Install calibrated plug valves on the outlet of each heating or cooling element and elsewhere as required to
facilitate system balancing.
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3.6

Install drain valves at low points in mains, risers, branch lines, and elsewhere as required for system
drainage.

Install check valves on each pump discharge and elsewhere as required to control flow direction.

Install pump discharge valves with stem in upward position; allow clearance above stem for check
mechanism removal.

Install safety relief valves on hot water generators, and elsewhere as required by ASME Boiler and Pressure
Vessel Code. Pipe discharge to floor without valves. Comply with ASME Boiler and Pressure Vessel
Code Section VIII, Division 1 for installation requirements.

Install pressure reducing valves on hot water generators, and elsewhere as required to regulate system
pressure.

HYDRONIC SPECIALTIES INSTALLATION

Install manual air vents at high points in the system, at heat transfer coils, and elsewhere as required for
system air venting.

Install automatic air vents at high points in the system, heat transfer coils, and elsewhere as required for
system air venting.

Install dip tube fittings in boiler outlet. Run piping to compression tank with 1/4 inch per foot (2 percent)
upward slope towards tank. Connect boiler outlet piping.

Install inline air separators in pump suction lines. Run piping to compression tank with 1/4 inch per foot (2
percent) upward slope towards tank. Install drain valve on units 2 inch and larger.

Install combination air separator/strainer in pump suction lines. Run piping to compression tank with 1/4
inch per foot (2 percent) upward slope towards tank. Install blowdown piping with gate valve; extend to
nearest drain.

Install pump suction diffusers on pump suction inlet, adjust foot support to carry weight of suction piping.
Install nipple and ball valve in blowdown connection.

Install pump discharge valves in horizontal or vertical position with stem in upward position. Allow
clearance above stem for check mechanism removal.

Install shot-type chemical feeders in each hydronic system where indicated; in upright position with top of
funnel not more than 48 inches above floor. Install feeder in bypass line, off main using globe valves on
each side of feeder and in the main between bypass connections. Pipe drain, with ball valve, to nearest
equipment drain.

Install compression tanks above air separator. Install gage glass and cocks on end of tank. Install tank
fitting in tank bottom and charge tank. Use manual vent for initial fill to establish proper water level in
tank.
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3.7

3.8

Support tank as detailed on the Drawings. In the absence of details provide support from the floor
or structure above sufficient for the weight of the tank, piping connections, and fittings, plus
weight of water assuming a full tank of water. Do not overload building components and
structural members.

Install diaphragm-type compression tanks on floor as indicated. Vent and purge air from hydronic system,
charge tank with proper air charge to suit system design requirements.

FIELD QUALITY CONTROL

Preparation for testing: Prepare hydronic piping in accordance with ASME B 31.9 and as follows:

Testing:

Leave joints including welds uninsulated and exposed for examination during the test.

Provide temporary restraints for expansion joints which cannot sustain the reactions due to test
pressure. If temporary restraints are not practical, isolate expansion joints from testing.

Flush system with clean water. Clean strainers.

Isolate equipment that is not to be subjected to the test pressure from the piping. If a valve is used
to isolate the equipment, its closure shall be capable of sealing against the test pressure without
damage to the valve. Flanged joints at which blinds are inserted to isolate equipment need not be
tested.

Install relief valve set at a pressure no more than 1/3 higher than the test pressure, to protect
against damage by expansion of liquid or other source of overpressure during the test.

Test hydronic piping as follows:

Use ambient temperature water as the testing medium, except where there is a risk of damage due
to freezing. Another liquid may be used if it is safe for workmen and compatible with the piping
system components.

Use vents installed at high points in the system to release trapped air while filling the system. Use
drains installed at low points for complete removal of the that liquid.

Examine system to see that equipment and parts that cannot withstand test pressures are properly
isolated. Examine test equipment to ensure that it is tight and that low pressure filling lines are
disconnected.

Subject piping system to a hydrostatic test pressure which at every point in the system is not less
than 1.5 times the design pressure. The test pressure shall not exceed the maximum pressure for
any vessel, pump, valve, or other component in the system under test. Make a check to verify that
the stress due to pressure at the bottom of vertical runs does not exceed either 90 percent of
specified minimum yield strength, or 1.7 times the "SE" value in Appendix A of ASME B31.9,
Code For Pressure Piping, Building Services Piping.

After the 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 as
appropriate, and repeat hydrostatic test until there are no leaks.

ADJUSTING AND CLEANING

Clean and flush hydronic piping systems. Remove, clean, and replace strainer screens. After cleaning and
flushing hydronic piping system, but before balancing, remove disposable fine mesh strainers in pump
suction diffusers.
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B. Mark calibrated name plates of pump discharge valves after hydronic system balancing has been
completed, to permanently indicate final balanced position.

C. Chemical Treatment: Provide a water analysis prepared by the chemical treatment supplier to determine
the type and level of chemicals required for prevention of scale and corrosion. Preform initial treatment
after completion of system testing.

3.9 COMMISSIONING

A. Fill system and perform initial chemical treatment.

B. Check expansion tanks to determine that they are not air bound and that the system is completely full of
water.

C. Before operating the system perform these steps:

1. Open valves to full open position. Close coil bypass valves.

2. Remove and clean strainers.

3. Check pump for proper direction of correct improper wiring.

4. Set automatic fill valves for required system pressure.

5. Check air vents at high points of systems and determine if all are installed and operating freely
(automatic type) or to bleed air completely (manual type).

6. Set temperature controls so all coils are calling for full flow.

7. Check operation of automatic bypass valves.

8. Check and set operating temperatures of boilers, chillers, and cooling towers to design
requirements.

9. Lubricate motors and bearings.

END OF SECTION 15510

HYDRONIC PIPING 15510 -15



THIS PAGE INTENTIONALLY LEFT BLANK



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION 15540 - HVAC PUMPS

PART 1 - GENERAL

11

1.2

RELATED DOCUMENTS

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

Requirements of the following Division 15 Sections apply to this section:

1. "Basic Mechanical Requirements."

2. "Basic Mechanical Materials and Methods."
3. "Basic Piping Materials and Methods."
SUMMARY

This Section includes the following types of HVAC pumps:

Inline booster pumps.

Inline circulators.

Vertical, inline pumps.

Base-mounted, close-coupled, end-suction pumps.
Base-mounted, separately coupled, end-suction pumps.
Base-mounted, separately coupled, double-suction pumps.

ok wdE

Related Sections: The following sections contain requirements that relate to this section:

1. Division 3 Section "Concrete Work" for specifications on concrete and reinforcing materials and
concrete placing requirements for equipment pads.

2. Division 15 Section "Electrical Requirements for Mechanical Equipment" for electric motors,
connections, and accessories.

3. Division 15 Section "Meters and Gages" for temperature and pressure gages and connectors.

4, Division 15 Section "Vibration Control" for inertia pads, isolation pads, spring supports, and
spring hangers.

5. Division 15 Section "Plumbing Pumps" for potable water boosters, circulators, hot water
recirculators, sump pumps, and sewage ejectors.

6. Division 15 Section "Feedwater Equipment" for boiler feedwater pumps and accessories.

7. Division 15 Section "Vertical Turbine Pumps" for shallow-set and inline, multiple-stage, direct-
coupled, centrifugal vertical turbine type pumps.

8. Division 15 Section "Electrical Controls" for interlock wiring between pumps, and between pumps
and field-installed control devices.

9. Division 15 Section "Pneumatic Controls™ for interlock wiring between pumps, and between
pumps and field-installed control devices.

10. Division 16 Section "Electrical Connections for Equipment" for power supply wiring including
field-installed disconnects and required electrical devices.

11. Division 16 Section "Motor Controllers" for field-installed alternating current motor controllers.
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1.4

15

SUBMITTALS

General: Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

Product data including certified performance curves of selected models indicating selected pump's
operating point, weights (shipping, installed, and operating), furnished specialties, and accessories.

Shop drawings showing layout and connections for HVAC pumps. Include setting drawings with
templates, and directions for installation of foundation bolts and other anchorages.

Wiring diagrams detailing wiring for power, signal, and control systems, differentiating between
manufacturer-installed wiring and field-installed wiring.

Maintenance data for HYAC pumps for inclusion in Operating and Maintenance Manual specified in
Division 1 and Division 15 Section "Basic Mechanical Requirements.”

QUALITY ASSURANCE

Hydraulic Institute Compliance: Design, manufacture, and install HVAC pumps in accordance with
"Hydraulic Institute Standards."

National Electrical Code Compliance: Provide components complying with NFPA 70 "National Electrical
Code.”

UL Compliance: Provide HVAC pumps which are listed and labeled by UL, and comply with UL Standard
778 "Motor Operated Water Pumps."

NEMA Compliance: Provide electric motors and components that are listed and labeled NEMA.
Single Source Responsibility: Obtain HVAC pumps from a single manufacturer.

Design Criteria: The Drawings indicate sizes, profiles, connections, and dimensional requirements of
HVAC pumps, and are based on the specific manufacturer types and models indicated. Pumps having
equal performance characteristics by other manufacturers may be considered, provided deviations in
dimensions and profiles and efficiencies do not change the design concept or intended performance as
judged by the Architect.

DELIVERY, STORAGE, AND HANDLING

Store pumps in a dry location.

Retain shipping flange protective covers and protective coatings during storage.

Protect bearings and couplings against damage from sand, grit, and other foreign matter.

For storage times greater than 5 days, dry internal parts with hot air or a vacuum-producing device to avoid
rusting internal parts. Upon drying, coat internal parts with a protective liquid, such as light oil, kerosene,
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or antifreeze. Dismantle bearings and couplings, dry and coat them with an acid-free heavy oil, and then
tag and store in dry location.

E. Comply with Manufacturer's rigging instructions for handling.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Available Products: Subject to compliance with requirements, products which may be incorporated in the
Work include, but are not limited to, the following:

B. Products: Subject to compliance with requirements, provide one of the following:

1. Inline Booster Pumps:
a. "GT/M200," Amtrol, Inc.
b. "Series S, Standard In-the-Line," Armstrong Pumps, Inc.
C. "Series Booster," Bell & Gossett, ITT.
d. "110 Series, Red Baron," Taco, Inc.
2. Inline Circulators:
a. "GT/M200," Amtrol, Inc.
b. "Series 1000," Armstrong Pumps, Inc.
c. "Series 60," Bell & Gossett, ITT.
d. "1600 Series," Taco, Inc.
3. Vertical Inline Pumps:
a. ""1500 Series," Allis-Chalmers Pump, Inc.
b. "TV2g," Amtrol, Inc
C. "Series 4360," Armstrong Pumps, Inc.
d. ""380 Series, APCO-LIGN," Aurora Pumps.
e. "Series 80," Bell & Gossett, ITT.
f. "Type CCL, CGL, OR CKL," Federal Pump Corp.
g. "Type PV," Peerless Pump.
h. "VL Series," Taco, Inc.
i. "Type CV," Weinman, Mueller Pump.
4, Base-Mounted, Close-Coupled, End-Suction Pumps:
a. "Series 2,000, Model 600," Allis-Chalmers Pump, Inc.
b. "PC2g," Amtrol, Inc.
C. "Series 4280," Armstrong Pumps, Inc.
d. "360 Series," Aurora Pumps.
e. "Series 1531," Bell & Gossett ITT.
f. "Type CC, CG, and CK," Federal Pump Corp.
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2.2

g. "Series C," Peerless Pump.
h. "CM Series," Taco, Inc.
i "Uni-Pumps, Types G, GH, GL, K, KH, and KL," Weinman, Mueller Pump.

5. Base-Mounted, Separately-Coupled, End-Suction Pumps:

"Series 2,000, Model 150," Allis-Chalmers Pump, Inc.

"PF2g," Amtrol, Inc.

""Series 4030," Armstrong Pumps, Inc.

""360 Series," Aurora Pumps.

"Series 1510," Bell & Gossett, ITT.

"Type CCB, CGB, and CKB," Federal Pump Corp.

"Series F," Peerless Pump.

"FM Series,” Taco, Inc.

"Uni-Pumps, Types GB, GLB, KB, KHB, and KLB," Weinman, Mueller Pump.

mSe@ o o0 o

6. Base-Mounted, Separately-Coupled, Double-Suction Pumps:

""Series 8,000, Models 100 and 150," Allis-Chalmers Pump, Inc.
"SC2g," Amtrol, Inc.

"410 Series, Model 411," Aurora Pumps.

"VSC & VSCS," Bell & Gossett, ITT.

"Type SC," Federal Pump Corp.

"Series 5100, Type AD," Peerless Pump.

"TA Series," Taco, Inc.

"Series 3500, Type A," Weil Pump Company.

"Type L," Weinman, Mueller Pump
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PUMPS, GENERAL

Pumps and Circulators: Factory-assembled and factory-tested. Fabricate casings to allow removal and
replacement of impellers without necessity of disconnecting piping. Type, sizes, and capacities shall be as
indicated.

Preparation for Shipping: After assembly and testing, clean flanges and exposed machined metal surfaces
and treat with an anticorrosion compound. Protect flanges, pipe openings, and nozzles.

Motors: Conform to NEMA Standard MG-1, general purpose, continuous duty, Design B, except Design C
where required for high starting torque; single, multiple, or variable speed with type of enclosure and
electrical characteristics as indicated; have built-in thermal-overload protection, and grease-lubricated ball
bearings. Select motors that are non-overloading within the full range of the pump performance curve.

Efficiency: "Energy Efficient" motors shall have a minimum efficiency as indicated in accordance with
IEEE Standard 112, Test Method B. If efficiency is not specified, motor shall have a higher efficiency than
the "average standard industry motors," in accordance with IEEE Standard 112, Test Method B.

1. Motor Frame: NEMA Standard 48 or 54; use pump manufacturer's standard.

Apply factory finish paint to assembled, tested units prior to shipping.
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2.3

24

INLINE BOOSTER PUMPS
General Description: Circulators shall be horizontal inline, centrifugal, separately-coupled, single-stage,
bronze fitted, radially split case design, with mechanical seals, and rated for 125 psig working pressure and

225 deg F continuous water temperature.

Casings Construction: Cast iron, with threaded companion flanges for piping connections smaller than 2-
1/2 inches, and threaded gage tappings at inlet and outlet connections.

Impeller Construction: Statically and dynamically balanced, closed, overhung single-suction, fabricated
from cast bronze conforming to ASTM B 584, and keyed to shaft.

Impeller Construction: Statically and dynamically balanced, closed, overhung single-suction, fabricated
from Rolled Temper brass conforming to ASTM B 36, and keyed to shaft.

Pump Shaft and Sleeve: Steel shaft, with oil-lubricated copper sleeve.

Mechanical Seals: Carbon steel rotating ring, stainless steel spring, ceramic seat, and flexible bellows and
gasket.

Pump Bearings: Oil-lubricated, bronze journal and thrust bearings.

Motor Bearings: Oil-lubricated, sleeve bearings.

Shaft Couplings: Flexible, capable of absorbing torsional vibration and shaft misalignment.

Motors: Resiliently mounted to the pump casing.

INLINE CIRCULATORS

General Description: Circulators shall be horizontal inline, centrifugal, separately-coupled, single-stage,
bronze-fitted, radially split case design, with mechanical seals, and rated for 125 psig working pressure and

225 deg F continuous water temperature.

Casings Construction: Cast iron, with threaded companion flanges for piping connections smaller than 2-
1/2 inches, and threaded gage tappings at inlet and outlet connections.

Impeller Construction: Statically and dynamically balanced, closed, overhung single-suction, fabricated
from cast bronze conforming to ASTM B 584, and keyed to shaft.

Impeller Construction: Statically and dynamically balanced, closed, overhung, single-suction, fabricated
from Rolled Temper brass conforming to ASTM B 36, and keyed to shaft.

Pump Shaft and Sleeve: Steel shaft, with copper sleeve. Provide flinger on motor shaft between motor and
seals to prevent liquid that leaks past pump seals from entering the motor bearings.

Mechanical Seals: Carbon steel rotating ring, stainless steel spring, ceramic seat, and flexible bellows and
gasket.
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2.5

2.6

Pump Shaft Bearings: Oil-lubricated, bronze journal and thrust bearings.

Pump Couplings: Flexible, capable of absorbing torsional vibration and shaft misalignment.

Motors: Resiliently mounted to the pump casing.

VERTICAL INLINE PUMPS

General Description: Pumps shall be centrifugal, close-coupled, single-stage, bronze-fitted, radially split
case design, with mechanical seals, and rated for 175 psig working pressure and 225 deg F continuous

water temperature.

Casings Construction: Cast iron, with threaded companion flanges for piping connections smaller than 2-
1/2 inches, and threaded gage tappings at inlet and outlet connections.

Impeller Construction: Statically and dynamically balanced, closed, overhung, single-suction, cast bronze,
conforming to ASTM B 584, and keyed to shaft.

Wear Rings: Removable, bronze.
Pump Shaft and Sleeve: Ground and polished steel shaft, with bronze sleeve and integral thrust bearing.
Provide flinger on motor shaft between motor and seals to prevent liquid that leaks past pump seals from

entering the motor bearings.

Seals: Mechanical Seals consisting of carbon steel rotating ring, stainless steel spring, ceramic seat, and
flexible bellows and gasket.

Seals: Stuffing box having a minimum of 4 rings of graphite impregnated braided yarn with a bronze
lantern ring between center 2 graphite rings and a bronze packing gland.

Motor: Direct-mounted to pump casing; with lifting and supporting lugs in top of motor enclosure.
BASE-MOUNTED, CLOSE-COUPLED, END-SUCTION PUMPS

General Description: Pumps shall be base-mounted, centrifugal, close-coupled, end-suction, single-stage,
bronze-fitted, radially split case design, and rated for 175 psig working pressure and 225 deg F continuous

water temperature.

Casings Construction: Cast iron, with flanged piping connections, and threaded gage tappings at inlet and
outlet flange connections.

Impeller Construction: Statically and dynamically balanced, closed, overhung, single-suction, fabricated
from cast bronze conforming to ASTM B 584, keyed to shaft and secured by a locking capscrew.

Wear Rings: Replaceable, bronze.

Pump Shaft and Sleeve Bearings: Steel shaft, with bronze sleeve. Provide flinger on motor shaft between
motor and seals to prevent liquid that leaks past pump seals from entering the motor bearings.
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2.7

2.8

Seals: Mechanical seals consisting of flushed seals consisting of carbon steel rotating ring, stainless steel
spring, ceramic seat, and flexible bellows and gasket.

Seals: Stuffing box consisting of flushed, double seals have a minimum of 4 rings of graphite impregnated
braided yarn with a bronze lantern ring between center 2 graphite rings, and having a bronze packing gland.

Motor: Direct-mounted to the pump casing with supporting legs as an integral part of motor enclosure.
BASE-MOUNTED, SEPARATELY-COUPLED, END-SUCTION PUMPS

General Description: Pumps shall be base-mounted, centrifugal, separately-coupled, end-suction, single-
stage, bronze-fitted, radially split case design, and rated for 175 psig working pressure and 225 deg F

continuous water temperature.

Casings Construction: Cast iron, with flanged piping connections, and threaded gage tappings at inlet and
outlet flange connections.

Impeller Construction: Statically and dynamically balanced, closed, overhung, single-suction, fabricated
from cast bronze conforming to ASTM B 584, keyed to shaft and secured by a locking capscrew.

Wear Rings: Replaceable, bronze.
Pump Shaft and Sleeve Bearings: Steel shaft, with bronze sleeve.

Seals: Mechanical seals consisting of carbon steel rotating ring, stainless steel spring, ceramic seat, and
flexible bellows and gasket.

Seals: Stuffing box consisting of a minimum of 4 rings of graphite impregnated braided yarn with a bronze
lantern ring between center 2 graphite rings, and a bronze packing gland.

Pump Couplings: Flexible, capable of absorbing torsional vibration and shaft misalignment; complete with
metal coupling guard.

Mounting Frame: Factory-welded frame and cross members, fabricated of steel channels and angles
conforming to ASTM B 36. Fabricate for mounting pump casing, coupler guard, and motor. Grind welds
smooth prior to application of factory finish. Motor mounting holes for field-installed motors shall be
field-drilled.

Motor: Secured to mounting frame with adjustable alignment on mounting frame.

BASE-MOUNTED, SEPARATELY-COUPLED, DOUBLE-SUCTION PUMPS

General Description: Pumps shall be base-mounted, centrifugal, separately-coupled, double-suction, single-
stage, bronze-fitted, axially split case design, and having an impeller mounted between bearings.
Temperature and pressure ratings: 175 psig working pressure and 225 deg F continuous water temperature.

HVAC PUMPS 15540 -7



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

General Description: Pumps shall be base-mounted, centrifugal, separately-coupled, double-suction, single-
stage, bronze-fitted, axially split case design, and having an impeller mounted between bearings.
Temperature and pressure ratings: 175 psig working pressure and 250 deg F continuous water temperature.

Casings Construction: Cast iron, with ANSI B16.1, Class 125 flanged piping connections, threaded gage
tappings at inlet and outlet flange connections, and threaded drain plug at the bottom of the volute.

Casings Construction: Cast iron, with ANSI B16.1, Class 250 flanged piping connections, threaded gage
tappings at inlet and outlet flange connections, and threaded drain plug at the bottom of the volute.

Impeller Construction: Statically, and dynamically balanced, closed, double-suction, fabricated from cast
bronze conforming to ASTM B 584, keyed to shaft.

Wear Rings: Replaceable, bronze.
Pump Shaft and Sleeve: Steel shaft, with bronze sleeve.
Pump Shaft Bearings: Grease-lubricated ball bearings contained in a cast iron housing.

Seals: Mechanical seals consisting of carbon steel rotating ring, stainless steel spring, ceramic seat, and
flexible bellows and gasket.

Seals: Stuffing box consisting of a minimum of 4 rings of graphite impregnated braided yarn with a bronze
lantern ring between center 2 graphite rings, and a bronze packing gland.

Pump Couplings: Flexible, capable of absorbing torsional vibration and shaft misalignment; complete with
metal coupling guard.

Mounting Frame: Factory-welded frame and cross members, fabricated of steel channels and angles
conforming to ASTM B 36. Fabricate for mounting pump casing, coupler guard, and motor. Grind welds
smooth prior to application of factory finish. Motor mounting holes for field-installed motors shall be
field-drilled.

. Motor: Flexible-coupled to pump, with adjustable alignment on mounting frame.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine areas, equipment foundations, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of HVAC pumps.

Examine rough-in for piping systems to verify actual locations of piping connections prior to installation.
Examine equipment foundations and inertia bases for suitable conditions where pumps are to be installed.

Do not proceed until unsatisfactory conditions have been corrected.
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3.2

3.3

3.4

EQUIPMENT BASES

Construct concrete equipment pads as follows:

1. Form concrete pads using steel channels conforming to ASTM A 36, size and location as
indicated. Miter and weld corner and provide cross bracing. Anchor or key to floor slab.

2. Form concrete pads using framing lumber with form release compounds. Chamfer top edge and
corners of pad.

3. Install reinforcing bars, tied to frame, and place anchor bolts and sleeves using manufacturer's
installation template.

4. Place concrete and allow to cure before installation of pumps. Use Portland Cement conforming
to ASTM C150, 4,000 psi compressive strength, and normal weight aggregate.

5. Clean exposed steel form and apply 2 coats of rust-preventative metal primer and 2 coats of

exterior, gloss, alkyd enamel. Color shall be as selected by the Architect.
INSTALLATION
General: Comply with the manufacturer's written installation and alignment instructions.

Install pumps in locations and arranged to provide access for periodic maintenance, including removal of
motors, impellers, couplings, and accessories.

Support pumps and piping separately so that the weight of the piping system does not rest on the pump.

Suspend inline pumps using althread hanger rod and vibration isolation hangers of sufficient size to support
the weight of the pump independent from the piping system.

Set base-mounted pumps on concrete foundation. Disconnect coupling halves before setting. Do not
reconnect couplings until the alignment operations have been completed.

1. Support pump base plate on rectangular metal blocks and shims, or on metal wedges having a
small taper, at points near the foundation bolts to provide a gap of 3/4 to 1-1/2 inches between the
pump base and the foundation for grouting.

2. Adjust the metal supports or wedges until the shafts of the pump and driver are level. Check the
coupling faces and suction and discharge flanges of the pump to verify that they are level and
plumb.

ALIGNMENT

Align pump and motor shafts and piping connections after setting on foundations, after grout has been set
and foundations bolts have been tightened, and after piping connections have been made.

1. Adjust alignment of pump and motor shafts for angular and parallel alignment by one of the two
methods specified in the Hydraulic Institute "Centrifugal Pumps - Instructions for Installation,
Operation and Maintenance."

After alignment is correct, tighten the foundation bolts evenly, but not too firmly. Fill the base plate
completely with nonshrink, nonmetallic grout, with metal blocks and shims or wedges in place. After grout
has cured, fully tighten foundation bolts.
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3.5

3.6

3.7

1. Alignment tolerances shall meet manufacturers recommendations.

CONNECTIONS

General: Install valves that are same size as the piping connecting the pump.

Install suction and discharge pipe sizes equal to or greater than the diameter of the pump nozzles.

Install a nonslam check valve and globe valve on the discharge side of inline pumps.

Install a triple-duty valve on the discharge side of base-mounted, end-suction pumps.

Install a gate valve and strainer on the suction side of inline pumps.

Install a pump suction difuser and gate valve on the suction side of base-mounted, end-suction pumps.
Install flexible connectors on the suction and discharge side of each base-mounted pump. Install flexible
connectors between the pump casing and the discharge valves, and upstream from the pump suction

difuser.

Install pressure gages on the suction and discharge of each pump at the integral pressure gage tappings
provided.

Install temperature and pressure gage connector plugs in suction and discharge piping around pump.
Temperature and pressure gage connector plugs are specified in Division 15 Section "Meters and Gages."

Electrical wiring and connections are specified in Division 16 sections.

Control wiring and connections are specified in other Division 15 sections.
FIELD QUALITY CONTROL

Check suction lines connections for tightness to avoid drawing air into the pump.
COMMISSIONING

Final Checks Before Start-Up: Perform the following preventative maintenance operations and checks
before start-up:

1. Lubricate oil-lubricated bearings.

2. Remove grease-lubricated bearing covers and flush the bearings with kerosene and thoroughly ¢
lean. Fill with new lubricant in accordance with the manufacturer's recommendations.

3. Disconnect coupling and check motor for proper rotation. Rotation shall match direction of
rotation marked on pump casing.

4. Check that pump is free to rotate by hand. For pumps handling hot liquids, pump shall be free to

rotate with the pump hot and cold. If the pump is bound or even drags slightly, do not operate the
pump until the cause of the trouble is determined and corrected.
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B. Starting procedure for pumps with shutoff power not exceeding the safe motor power:

g krwnE

© © N o

10.
11.

Prime the pump, opening the suction valve, closing the drains, and prepare the pump for operation.
Open the valve in the cooling water supply to the bearings, where applicable.

Open the cooling water supply valve if the stuffing boxes are water-cooled.

Open the sealing liquid supply valve if the pump is so fitted.

Open the warm-up valve of a pump handling hot liquids if the pump is not normally kept at
operating temperature.

Open the recirculating line valve if the pump should not be operated against dead shutoff.

Start the motor.

Open the discharge valve slowly.

Observe the leakage from the stuffing boxes and adjust the sealing liquid valve for proper flow to
ensure the lubrication of the packing. Do not tighten the gland immediately, but let the packing
run in before reducing the leakage through the stuffing boxes.

Check the general mechanical operation of the pump and motor.

Close the recirculating line valve once there is sufficient flow through the pump to prevent
overheating.

C. Ifthe pump is to be started against a closed check valve with the discharge gate valve open, the steps are
the same, except that the discharge gate valve is opened some time before the motor is started.

D. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for detailed requirements for testing,
adjusting, and balancing hydronic systems.

END OF SECTION 15540
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SECTION 15556 - BOILERS

PART 1

- GENERAL

1.1 RELATED DOCUMENTS:

A.

1.2

13

BOILERS

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification sections, apply to work of this section.

Division-15 Basic Mechanical Materials and Methods Sections apply to work of this section.

DESCRIPTION OF WORK:

Extent of boiler work required by this section is indicated on drawings and schedules, and by requirements
of this section.

Types of boilers specified in this section include the following:
1. Modular gas-fired boilers.
Refer to other Division-15 sections for concrete pads, piping, specialties, pumps, breechings, temperature

controls, etc., required external to cast-iron boilers for installation; not work of this section.

Electrical Work: Provide the following wiring as work of this section, in accordance with requirements of
Division 16:

1. Burner emergency shutoff switch.

2. Provide control wiring between boiler control panel and thermostats, aquastats, pressurestats, or
any other control device.

3. Provide factory-mounted and wired controls and electrical devices as specified in this section.

Refer to Division-16 sections for other electrical work including motor starters, disconnects, wires/cables,
raceways, and other required electrical devices; not work of this section.

QUALITY ASSURANCE:

Manufacturer's Qualifications: Firms regularly engaged in manufacture of boilers, of types and capacities
required, whose products have been in satisfactory use in similar service for not less than 5 years.

Codes and Standards:

1. I=B=R Compliance: Provide boilers that have been tested and rated in accordance with Institute
of Boiler and Radiator Manufacturers (I=B=R) "Testing and Rating Standard for Boilers", and
bear I=B=R emblem on nameplate affixed to boiler.

2. NFPA Compliance: Install gas-fired boilers in accordance with NFPA Code 54 "National Fuel
Gas Code".
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3. ASME Compliance: Construct boilers in accordance with ASME Boiler and Pressure Vessel
Code, Section IV "Heating Boilers".

4. UL and NEMA Compliance: Provide boiler ancillary electrical components which have been
listed and labeled by UL, and comply with NEMA standards.

5. FM Compliance: Provide control devices and control sequences in accordance with requirements

of Factory Mutual System (FM).
1.4 SUBMITTALS:
A. Product Data: Submit manufacturer's technical product data, including rated capacities of selected model
clearly indicated, weights (shipping, installed, and operating), furnished specialties and accessories; and

installation and start-up instructions.

B. Shop Drawings: Submit manufacturer's assembly-type shop drawings indicating dimensions, weight
loadings, required clearances, and methods of assembly of components.

C. Wiring Diagrams: Submit manufacturer's electrical requirements for power supply wiring to boilers.
Submit manufacturer's ladder-type wiring diagrams for interlock and control wiring required for final
installation of boilers and controls. Clearly differentiate between portions of wiring that are factory-
installed and portions to be field-installed.

D. Maintenance Data: Submit maintenance data and parts lists for each boiler, control, and accessory;
including "trouble- shooting™ maintenance guide. Include this data, product data, shop drawings, and
wiring diagrams in maintenance manual; in accordance with requirements of Division 1.

15 DELIVERY, STORAGE, AND HANDLING:

A. Handle boiler sections and equipment carefully to prevent damage, breaking, and scoring. Do not install
damaged sections or components; replace with new.

B. Store boiler sections and equipment in dry place. Protect from weather, dirt, fumes, water, construction
debris, and physical damage.

C. Comply with manufacturer's rigging and moving instructions for unloading boilers, and moving them to
final location.
PART 2 - PRODUCTS
2.1 MODULAR GAS-FIRED BOILERS:
A. General: Provide as indicated, factory-assembled and tested , gas-fired, modular hot water boilers of
capacity as scheduled. Provide design certified by AGA, net ratings approved by I=B=R, and constructed
in accordance with requirements of the ASME Boiler and Pressure Vessel Code.

B. Boiler: Construct of horizontal sections, connected with push nipples, and provided with flue collector.

C. Equipment: Provide for each module, steel burner base with lanced steel atmospheric type gas burner,
thermocouple type safety pilot, automatic gas valve, pressure regulator, high limit control, and AGA
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certified draft hood. Provide for each battery of boiler modules, ASME relief valve, and insulated steel
jacket.

D. Controls: Provide gas controls designed to fire each module in battery in step sequence. Arrange controls
so any module can be made inoperative without interfering with normal operation of other modules.
Controls shall operate the two boilers as lead lag arrangement with the first boiler maintaining boiler water
at 1900F and the second will come on if water temp. drops below 1800F. Boilers will operate in a
primary - secondary pumping arrangement.

E. Accessories: In addition to above, provide the following accessories:
1. Prefabricated header sets.
2. Low water cutoff

3. Manual reset high limit

F. Available Manufacturers: Subject to compliance with requirements, manufacturers offering modular gas-
fired boilers which may be incorporated in the work include, but are not limited to, the following:

G. Manufacturers: Subject to compliance with requirements, provide modular gas-fired boilers of one of the

following:

1. HTP

2. Slant/Fin Corp.

3. H.B. Smith Co.

4, Weil-McLain; A Marley Co.

PART 3 - EXECUTION
3.1 INSPECTION:

A. Examine areas and conditions under which cast-iron boilers are to be installed, and substrate which will
support boilers. Do not proceed with work until unsatisfactory conditions have been corrected in manner
acceptable to Installer.

3.2 INSTALLATION OF BOILERS:

A. General: Install boilers in accordance with manufacturer's installation instructions, in accordance with
State and local code requirements, and in accordance with requirements of local Utility Company. Install
units plumb and level, to tolerance of 1/8" in 10' - 0" in both directions. Maintain manufacturer's
recommended clearances around and over boilers.

B. Support: Install boilers on 4" thick concrete pad, 4" larger on each side than base of unit.

C. Erection: Assemble boiler sections in proper sequence and with sealing between each section. Assemble

boiler trim shipped loose, or unassembled for shipment purposes. Follow manufacturer's installation
instructions.
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3.3

3.4

Electrical Work: Install electrical devices furnished by manufacturer but not specified to be factory-
mounted. Furnish copy of manufacturer's wiring diagram submittal to Electrical Installer.

1. Verify that electrical work installation is in accordance with manufacturer's submittal and
installation requirements of Division-16 sections. Do not proceed with equipment start-up until

electrical work is acceptable to equipment Installer.

Gas Piping: Refer to Division-15 section "Gas Systems". Connect gas piping to boiler, full size of boiler
gas train inlet, provide union with sufficient clearance for burner removal and service.

Hot Water Piping: Refer to Division-15 section "Hydronic Piping". Connect supply and return boiler
tappings as indicated, with shutoff valve and union or flange at each connection.

Breeching: Refer to Division-15 section "Breechings, Chimneys, and Stacks". Connect breeching to boiler
outlet, full size of outlet. Route as indicated.

FIELD QUALITY CONTROL.:

Flush and clean boilers upon completion of installation, in accordance with manufacturer's start-up
instructions.

Hydrostatically test assembled boiler and piping in accordance with applicable sections of ASME Boiler
and Pressure Vessel Code.

Arrange with National Board of Boiler and Pressure Vessel Inspectors for inspection of boiler piping,
observation of hydrostatic testing, and for certification of completed boiler units.

Start-up boilers, in accordance with manufacturer's start-up instructions, and in presence of boiler
manufacturer's representative. Test controls, and demonstrate compliance with requirements. Adjust
burner for maximum burning efficiency. Replace damaged or malfunctioning controls and equipment.

CLOSEOUT PROCEDURES:

Owner's Instructions: Provide services for manufacturer's technical representative for one 8-hour day to
instruct Owner's personnel in operation and maintenance of boilers.

1. Schedule training with Owner, provide at least 7-day notice to Contractor and Engineer of training
date.

END OF SECTION 15556

BOILERS
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SECTION 15140 - PLUMBING SUPPORTS AND ANCHORS

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

B. Requirements of the following Division 15 Sections apply to this section:
1. "Basic Mechanical Requirements."
2. "Basic Mechanical Materials and Methods."

1.2 SUMMARY
A This section includes the following:

Horizontal-piping hangers and supports.
Vertical-piping clamps.

Hanger-rod attachments.

Building attachments.

Saddles and shields.

Spring hangers and supports.
Miscellaneous materials.

Pipe alignment guides.

Anchors.

Equipment supports.
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B. Related sections: The following sections contain requirements that relate to this section:

1. Division 9 Section "Painting" for field-applied painting requirements.
2. Division 15 Section "Pipe Expansion Joints" for expansion joints and expansion loops.
3. Division 15 Section "Mechanical Insulation” for pipe insulation.
1.3 DEFINITIONS
A. Terminology used in this section is defined in MSS SP-90.

14 SUBMITTALS

A General: Submit the following in accordance with conditions of contract and Division 1
specification sections.
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1. Product data, including installation instructions for each type of support and anchor.
Submit pipe hanger and support schedule showing Manufacturer's figure number, size,
location, and features for each required pipe hanger and support.

2. Product certificates signed by the manufacturer of hangers and supports certifying that
their products meet the specified requirements.

3. Welder certificates signed by Contractor certifying that welders comply with
requirements specified under "Quality Assurance" Article.

4, Assembly-type shop drawings for each type of support and anchor, indicating
dimensions, weights, required clearances, and methods of assembly of components.

5. Maintenance data for supports and anchors for inclusion in Operating and Maintenance

Manual specified in Division 1 and Division 15 Section "Basic Mechanical
Requirements."

15 QUALITY ASSURANCE

A Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural
Welding Code - Steel."

1. Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and, if pertinent, has undergone recertification.

B. Qualify welding processes and welding operators in accordance with ASME "Boiler and Pressure
Vessel Code," Section IX, "Welding and Brazing Qualifications."

C. Regulatory Requirements: Comply with applicable plumbing codes pertaining to product
materials and installation of supports and anchors.

D. NFPA Compliance: Hangers and supports shall comply with NFPA standard No. 13 when used as
a component of a fire protection system.

E. UL and FM Compliance: Hangers, supports, and components shall be listed and labeled by UL
and FM where used for fire protection piping systems.
PART 2 - PRODUCTS
2.1 MANUFACTURED UNITS

A Hangers and support components shall be factory fabricated of materials, design, and
manufacturer complying with MSS SP-58.

1. Components shall have galvanized coatings where installed for piping and equipment that
will not have field-applied finish.
2. Pipe attachments shall have nonmetallic coating for electrolytic protection where

attachments are in direct contact with copper tubing.
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B.

Thermal Hanger Shield Inserts: 100-psi average compressive strength, waterproofed calcium
silicate, encased with a sheet metal shield. Insert and shield shall cover entire circumference of
the pipe and shall be of length indicated by manufacturer for pipe size and thickness of insulation.

2.2 MISCELLANEOUS MATERIALS

A.

B.

Steel Plates, Shapes, and Bars: ASTM A 36.

Cement Grout: Portland cement (ASTM C 150, Type | or Type I11) and clean uniformly graded,
natural sand (ASTM C 404, Size No. 2). Mix ratio shall be 1.0 part cement to 3.0 parts sand, by
volume, with minimum amount of water required for placement and hydration.

Pipe Alignment Guides: Factory fabricated, of cast semisteel or heavy fabricated steel, consisting
of bolted two-section outer cylinder and base with two-section guiding spider that bolts tightly to
pipe. Length of guides shall be as recommended by manufacturer to allow indicated travel.

PART 3 - EXECUTION

3.1 EXAMINATION

A

Examine substates and conditions under which supports and anchors are to be installed. Do not
proceed with installing until unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF HANGERS AND SUPPORTS

A

General: Install hangers, supports, clamps and attachments to support piping properly from
building structure; comply with MSS SP-69 and SP-89. Arrange for grouping of parallel runs of
horizontal piping supported together on field-fabricated, heavy-duty trapeze hangers where
possible. Install supports with maximum spacings complying with MSS SP-69. Where piping of
various sizes is supported together by trapeze hangers, space hangers for smallest pipe size or
install intermediate supports for smaller diameter pipe as specified above for individual pipe
hangers.

Install building attachments within concrete or to structural steel. Space attachments within
maximum piping span length indicated in MSS SP-69. Install additional attachments at
concentrated loads, including valves, flanges, guides, strainers, expansion joints, and at changes in
direction of piping. Install concrete inserts before concrete is placed; fasten insert to forms.
Where concrete with compressive strength less than 2,500 psi is indicated, install reinforcing bars
through openings at top of inserts.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other
accessories.

Field-Fabricated, Heavy-Duty Steel Trapezes: Fabricate from steel shapes selected for loads
required; weld steel in accordance with AWS D-1.1.
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E. Install hangers and supports to allow controlled 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.

F. Load Distribution: Install hangers and supports so that piping live and dead loading and stresses
from movement will not be transmitted to connected equipment.

G. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that maximum
pipe deflections allowed by ASME B31.9 Building Services Piping Code is not exceeded.

H. Insulated Piping: Comply with the following installation requirements.

1. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting
through insulation; do not exceed pipe stresses allowed by ASME B31.9.

2. Saddles: Install protection saddles MSS Type 39 where insulation without vapor barrier
is indicated. Fill interior voids with segments of insulation that match adjoining pipe
insulation.

3. Shields: Install protective shields MSS Type 40 on cold and chilled water piping that has

vapor barrier. Shields shall span an arc of 180 degrees and shall have dimensions in
inches not less than the following:

NPS LENGTH THICKNESS
1/4 THROUGH 3-1/2 12 0.048
4 12 0.060
5&6 18 0.060
8 THROUGH 14 4 0.075
16 THROUGH 24 24 0.105
4. Pipes 8 inches and larger shall have wood inserts.
5. Insert material shall be at least as long as the protective shield.
6. Thermal Hanger Shields: Install where indicated, with insulation of same thickness as
piping.

3.3 INSTALLATION OF ANCHORS

A Install anchors at proper locations to prevent stresses from exceeding those permitted by ASME
B31.9 and to prevent transfer of loading and stresses to connected equipment.

B. Fabricate and install anchors by welding steel shapes, plates, and bars to piping and to structure.
Comply with ASME B31.9 and with AWS Standards D1.1.

C. Where expansion compensators are indicated, install anchors in accordance with expansion unit
manufacturer's written instructions to control movement to compensators.

D. Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe runs, at
intermediate points in pipe runs between expansion loops and bends. Make provisions for preset
of anchors as required to accommaodate both expansion and contraction of piping.
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3.4

3.5

3.6

3.7

INSTALLATION OF PIPE ALIGNMENT GUIDES

A.

B.

Install pipe alignment guides on piping that adjoins expansion joints and elsewhere as indicated.

Anchor to building substrate.

EQUIPMENT SUPPORTS

A

B.

Fabricate structural steel stands to suspend equipment from structure above or support equipment
above floor.

Grouting: Place grout under supports for piping and equipment.

METAL FABRICATION

A

Cut, drill, and fit miscellaneous metal fabrications for pipe anchors and equipment supports.
Install and align fabricated anchors in indicated locations.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1 for procedures of manual shielded metal-arc welding,
appearance and quality of welds made, methods used in correcting welding work, and the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so that no roughness shows after
finishing, and so that contours welded surfaces to match adjacent contours.

ADJUSTING

A

Hanger Adjustment: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Touch-Up Painting: Immediately after erection of anchors and supports, clean field welds and
abraded areas of shop paint and paint exposed areas with same material as used for shop painting
to comply with SSPC-PA-1 requirements for touch-up of field-painted surfaces.

1. Apply by brush or spray to provide a minimum dry film thickness of 2.0 mils.
Touch-Up Painting: Cleaning and touch-up painting of field welds, bolted connections, and

abraded areas of the shop paint on miscellaneous metal is specified in Division 9 section
"Painting" of these specifications.

END OF SECTION 15140
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SECTION 15250 - HVAC INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A

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

1.2 SUMMARY

A

B.

This Section includes pipe, duct, and equipment insulation.
Related Sections: The following sections contain requirements that relate to this section:

1. Division 15 Section "Supports and Anchors" for pipe insulation shields and protection saddles.
2. Division 15 Section "Metal Ductwork" for duct lining.

1.3 DEFINITIONS

A

B.

1.4

Hot Surfaces: Normal operating temperatures of 100 deg F or higher.

Dual-Temperature Surfaces: Normal operating temperatures that vary from hot to cold.

Cold Surfaces: Normal operating temperatures less than 75 deg F.

Thermal Resistivity: "r-values" represent the reciprocal of thermal conductivity (k-value). Thermal
conductivity is the rate of heat flow through a homogenous material exactly 1 inch thick. Thermal
resistivities are expressed by the temperature difference in degrees F between two exposed faces required to
cause one Btu to flow through one square foot of material, in one hour, at a given mean temperature.
Density: Is expressed in Ib/sq.ft.

SUBMITTALS

General: Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

Product data for each type of mechanical insulation identifying k-value, thickness, and accessories.

Samples of each type of insulation and jacket. ldentify each sample describing product and intended use.
Submit the following sizes of sample materials:

1. Board and Block Insulation: 12-inch square section.
2. Pre-Formed Pipe Insulation: 12 inches long, 2-inch NPS.
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1.6

Material certificates, signed by the manufacturer, certifying that materials comply with specified
requirements where laboratory test reports cannot be obtained.

Material test reports prepared by a qualified independent testing laboratory. Certify insulation meets
specified requirements.

QUALITY ASSURANCE

Fire Performance Characteristics: Conform to the following characteristics for insulation including facings,
cements, and adhesives, when tested according to ASTM E 84, by UL or other testing or inspecting
organization acceptable to the authority having jurisdiction. Label insulation with appropriate markings of
testing laboratory.

1. Interior Insulation: Flame spread rating of 25 or less and a smoke developed rating of 50 or less.
2. Exterior Insulation: Flame spread rating of 75 or less and a smoke developed rating of 150 or less.

Field-Constructed Mock-Up: Before installation, erect mock-up of size and at locations indicated to
demonstrate workmanship quality. Include method of attachment and finishing for each.

Interior and exterior equipment.

Interior and exterior duct systems.

Interior and exterior piping systems.

Retain and protect mock-ups during construction as a standard for judging completed unit of Work.
Remove mock-ups from Project site when directed.

Accepted mock-ups may become part of completed unit of Work.

o~ wd PR

SEQUENCING AND SCHEDULING

Schedule insulation application after testing of piping and duct systems.

PART 2 - PRODUCTS

2.1

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated in the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Glass Fiber:
a. CertainTeed Corporation.
b. Knauf Fiberglass GmbH.
c. Manville.
d. Owens-Corning Fiberglas Corporation.

e. USG Interiors, Inc. - Thermafiber Division.
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2. Cellular Glass:

a. Pittsburg Corning Corporation.
3. Flexible Elastomeric Cellular:
Armstrong World Industries, Inc.
Halstead Industrial Products.

IMCOA.
Rubatex Corporation.

e o o

4. Calcium Silicate:

a.  Manville.
b. Owens-Corning Corporation.

2.2 GLASS FIBER

2.3

A

Material: Inorganic glass fibers, bonded with a thermosetting resin.

Jacket: All-purpose, factory-applied, laminated glass-fiber-reinforced, flame-retardant kraft paper and

aluminum foil having self-sealing lap.

Board: ASTM C 612, Class 2, semi-rigid jacketed board

1. Thermal Conductivity: 0.26 average maximum, at 75 deg F mean temperature.

2. Density: 12 pcf average maximum.

Blanket: ASTM C 553, Type Il, Class F-1, jacketed flexible blankets.

1. Thermal Conductivity: 0.32 average maximum, at 75 deg F mean temperature.

Preformed Pipe Insulation: ASTM C 547, Class 1, rigid pipe insulation, jacketed.

1. Thermal Conductivity: 0.26 average maximum at 75 deg F mean temperature.
2. Density: 10 average maximum.

Adhesive: Produced under the UL Classification and Follow-up service.

1. Type: Non-flammable, solvent-based.
2. Service Temperature Range: Minus 20 to 180 deg F.

Vapor Barrier Coating: Waterproof coating recommended by insulation manufacturer for outside service.

CELLULAR GLASS

Material: Inorganic, foamed or cellulated glass, annealed, rigid, hermetically sealed cells, incombustible.
MECHANICAL INSULATION
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2.5

Facing: ASTM C 921, Type 1, factory-applied, laminated foil, flame-retardant, vinyl facing.
Form: The following as indicated:

Blocks: ASTM C 552, Type I.

Boards: ASTM C 552, Type IV.

Preformed Pipe: ASTM C 552, Type Il, Class 2 (jacketed).

Special Shapes: ASTM C 552, Type I11, in shapes and thicknesses as indicated.

HowbdeR

Thermal Conductivity: 0.38 average maximum at 75 deg F mean temperature.
Minimum Density: 7 pcf.

Maximum Density: 9.5 pcf.

FLEXIBLE ELASTOMERIC CELLULAR

Material: Flexible expanded closed-cell structure with smooth skin on both sides.

1. Tubular Materials: ASTM C 534, Type I.
2. Sheet Materials: ASTM C 534, Type II.

Thermal Conductivity: 0.30 average maximum at 75 deg F.
Coating: Water based latex enamel coating recommended by insulation manufacturer.
CALCIUM SILICATE

Material: ASTM C 533, Type I; inorganic, hydrous calcium silicate, non-ashestos fibrous reinforcement;
incombustible.

Form: Molded flat block, curved block, grooved block, and preformed pipe sections as appropriate for
surface.

Thermal Conductivity: 0.60 at 500 deg F.

Dry Density: 15.0 pcf maximum.

Compressive Strength: 60 psi minimum at 5 percent deformation.

Fire Performance Characteristics: Provide materials identical to those whose fire performance
characteristics have been determined, per test method indicated below, by UL or other testing and
inspecting organization acceptable to authorities having jurisdiction.

1. Test Method: ASTM E 84.

2. Flame Spread: 0.
3. Smoke Developed: 0.
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2.6

2.7

2.8

INSULATING CEMENTS
Mineral Fiber: ASTM C 195.

1. Thermal Conductivity: 1.0 average maximum at 500 deg F mean temperature.
2. Compressive Strength: 10 psi at 5 percent deformation.

Expanded or Exfoliated Vermiculite: ASTM C 196.

1. Thermal Conductivity: 1.10 average maximum at 500 deg F mean temperature.
2. Compressive Strength: 5 psi at 5 percent deformation.

Mineral Fiber, Hydraulic-Setting Insulating and Finishing Cement: ASTM C 449.

1. Thermal Conductivity: 1.2 average maximum at 400 deg F mean temperature.
2. Compressive Strength: 100 psi at 5 percent deformation.

ADHESIVES

A. Flexible Elastomeric Cellular Insulation Adhesive: Solvent-based, contact adhesive recommended by

insulation manufacturer.

Lagging Adhesive: MIL-A-3316C, non-flammable adhesive in the following Classes and Grades:

1. Class 1, Grade A for bonding glass cloth and tape to unfaced glass fiber insulation, sealing edges of
glass fiber insulation, and bonding lagging cloth to unfaced glass fiber insulation.

2. Class 2, Grade A for bonding glass fiber insulation to metal surfaces.

JACKETS

General: ASTM C 921, Type 1, except as otherwise indicated.

Foil and Paper Jacket: Laminated glass-fiber-reinforced, flame-retardant kraft paper and aluminum foil.

1. Water Vapor Permeance: 0.02 perm maximum, when tested according to ASTM E 96.
2. Puncture Resistance: 50 beach units minimum, when tested according to ASTM D 781.

PVC Jacketing: High-impact, ultra-violet-resistant P\VVC, 20-mils thick, roll stock ready for shop or field
cutting and forming to indicated sizes.

1. Adhesive: Asrecommended by insulation manufacturer.

PVC Fitting Covers: Factory-fabricated fitting covers manufactured from 20-mil-thick, high-impact, ultra-
violet-resistant PVC.

1. Adhesive: Asrecommended by insulation manufacturer.
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E. Aluminum Jacket: ASTM B 209, 3003 Alloy, H-14 temper, factory cut and rolled to indicated sizes.

F. Aluminum Jacket: ASTM B 209, 3003 Alloy, H-14 temper, roll stock ready for shop or field cutting and
forming to indicated sizes.

Finish and Thickness: Smooth finish, 0.010 inch thick.

Finish and Thickness: Corrugated finish, 0.010 inch thick.

Finish and Thickness: Stucco embossed finish, 0.016 inch thick.

Finish and Thickness: Painted finish, 0.016 inch thick.

Moisture Barrier: 1-mil, heat-bonded polyethylene and kraft paper.

Moisture Barrier: 3-mil Dupont Surlyn.

Elbows: Preformed 45-degree and 90-degree, short- and long-radius elbows, same material, finish,
and thickness as jacket.

No g~ PRE

G. Stainless-Steel Jacket: ASTM A 167, Type 304 or 316, 0.10-inch thick, No. 2B finish, and factory cut and
rolled to indicated sizes.

H. Stainless-Steel Jacket: ASTM A 167, Type 304 or 316, 0.10-inch thick, No. 2B finish, and roll stock ready
for shop or field cutting and forming to indicated sizes.

Moisture Barrier: 1-mil, heat-bonded polyethylene and kraft paper.

Moisture Barrier: 3-mil, heat-bonded polyethylene and kraft paper.

Moisture Barrier: 2.5-mil Dupont Surlyn.

Elbows: Gore type, for 45-degree and 90-degree elbows in same material, thickness, finish as jackets.
Jacket Bands: Stainless steel, Type 304, 3/4-inch wide.

agkrwdE

2.9 ACCESSORIES AND ATTACHMENTS

A. Glass Cloth and Tape: Woven glass fiber fabrics, plain weave, pre-sized a minimum of 8 ounces per sq.
yd.

1. Tape Width: 4 inches.
2. Cloth Standard: MIL-C-20079H, Type I.
3. Tape Standard: MIL-C-20079H, Type II.

B. Bands: 3/4-inch wide, in one of the following materials compatible with jacket:

Stainless Steel: Type 304, 0.020 inch thick.
Galvanized Steel: 0.005 inch thick.
Aluminum: 0.007 inch thick.

Brass: 0.01 inch thick.

Nickel-Copper Alloy: 0.005 inch thick.

akrwbdpE

C. Wire: 14-gage nickel copper alloy, 16-gage, soft-annealed stainless steel, or 16-gage, soft-annealed
galvanized steel.

D. Corner Angles: 28-gage, 1-inch by 1-inch aluminum, adhered to 2-inch by 2-inch kraft paper.
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E. Anchor Pins: Capable of supporting 20 pounds each. Provide anchor pins and speed washers of sizes and

diameters as recommended by the manufacturer for insulation type and thickness.

2.10 SEALING COMPOUNDS

A. Vapor Barrier Compound: Water-based, fire-resistive composition.

1. Water Vapor Permeance: 0.08 perm maximum.
2. Temperature Range: Minus 20 to 180 deg F.

A. Weatherproof Sealant: Flexible-elastomer-based, vapor-barrier sealant designed to seal metal joints.

1. Water Vapor Permeance: 0.02 perm maximum.
2. Temperature Range: Minus 50 to 250 deg F.
3. Color: Aluminum.

PART 3 - EXECUTION

3.1

3.2

PREPARATION
Surface Preparation: Clean, dry, and remove foreign materials such as rust, scale, and dirt.

Mix insulating cements with clean potable water. Mix insulating cements contacting stainless-steel
surfaces with demineralized water.

1. Follow cement manufacturer's printed instructions for mixing and portions.
INSTALLATION, GENERAL

Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for each
mechanical system.

Select accessories compatible with materials suitable for the service. Select accessories that do not corrode,
soften, or otherwise attack the insulation or jacket in either the wet or dry state.

Install vapor barriers on insulated pipes, ducts, and equipment having surface operating temperatures below
60 deg F.

Apply insulation material, accessories, and finishes according to the manufacturer's printed instructions.
Install insulation with smooth, straight, and even surfaces.
Seal joints and seams to maintain vapor barrier on insulation requiring a vapor barrier.

Seal penetrations for hangers, supports, anchors, and other projections in insulation requiring a vapor
barrier.
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H. Seal Ends: Except for flexible elastomeric insulation, taper ends at 45 degree angle and seal with lagging
adhesive. Cut ends of flexible elastomeric cellular insulation square and seal with adhesive.

Apply adhesives and coatings at manufacturer's recommended coverage-per-gallon rate.

Keep insulation materials dry during application and finishing.

Items Not Insulated: Unless otherwise indicated do not apply insulation to the following systems,
materials, and equipment:

© o N TR WNE

el ol
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Fibrous glass ducts.

Metal ducts with duct liner.

Factory-insulated flexible ducts.

Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections.
Flexible connectors for ducts and pipes.

Vibration control devices.

Testing laboratory labels and stamps.

Nameplates and data plates.

Access panels and doors in air distribution systems.

. Sanitary drainage and vent piping.

. Drainage piping located in crawl spaces, unless indicated otherwise.

. Chrome-plated pipes and fittings, except for plumbing fixtures for the disabled.

. Piping specialties including air chambers, unions, strainers, check valves, plug valves, and flow

regulators.

3.3 PIPE INSULATION INSTALLATION, GENERAL

A

B.

Tightly butt longitudinal seams and end joints. Bond with adhesive.

Stagger joints on double layers of insulation.

Apply insulation continuously over fittings, valves, and specialties, except as otherwise indicated.

Apply insulation with a minimum number of joints.

Apply insulation with integral jackets as follows:

1.
2.

Pull jacket tight and smooth.

Cover circumferential joints with butt strips, at least 3-inches wide, and of same material as insulation
jacket. Secure with adhesive and outward clinching staples along both edges of butt strip and space 4
inches on center.

Longitudinal Seams: Overlap seams at least 1-1/2 inches. Apply insulation with longitudinal seams at
bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching
staples along edge at 4 inches on center.

a. Exception: Do not staple longitudinal laps on insulation applied to piping systems with surface
temperatures at or below 35 deg F.
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4. Vapor Barrier Coatings: Where vapor barriers are indicated, apply on seams and joints, over staples,
and at ends butt to flanges, unions, valves, and fittings.

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor barrier
coating.

6. Repair damaged insulation jackets, except metal jackets, by applying jacket material around damaged
jacket. Adhere, staple, and seal. Extend patch at least 2 inches in both directions beyond damaged
insulation jacket and around the entire circumference of the pipe.

F. Exterior Wall Penetrations: For penetrations of below grade exterior walls, extend metal jacket for exterior
insulation through penetration to a point 2 inches from interior surface of wall inside the building. Seal
ends of metal jacket with vapor barrier coating. Secure metal jacket ends with metal band. At point where
insulation metal jacket contacts mechanical sleeve seal, insert cellular glass preformed pipe insulation to
allow sleeve seal tightening against metal jacket. Tighten and seal sleeve to jacket to form a watertight
seal.

G. Interior Walls and Partitions Penetrations: Apply insulation continuously through walls and partitions,
except fire-rated walls and partitions. Apply an aluminum jacket with factory-applied moisture barrier over
insulation. Extend 2 inches from both surfaces of wall or partition. Secure aluminum jacket with metal
bands at both ends. Seal ends of jacket with vapor barrier coating. Seal around penetration with joint
sealer. Refer to Division 7 Section "Joint Sealants."

H. Fire-Rated Walls and Partitions Penetrations: Terminate insulation at penetrations through fire-rated walls
and partitions. Seal insulation ends with vapor barrier coating. Seal around penetration with firestopping
or fire-resistant joint sealer. Refer to Division 7 for firestopping and fire-resistant joint sealers.

I.  Floor Penetrations: Terminate insulation underside of floor assembly and at floor support at top of floor.

J.  Flanges, Fittings, and Valves - Interior Exposed and Concealed: Coat pipe insulation ends with vapor
barrier coating. Apply premolded, precut, or field-fabricated segments of insulation around flanges,
unions, valves, and fittings. Make joints tight. Bond with adhesive.

1. Use same material and thickness as adjacent pipe insulation.

2. Overlap nesting insulation by 2 inches or 1-pipe diameter, which ever is greater.

3.  Apply materials with adhesive, fill voids with mineral fiber insulating cement. Secure with wire or
tape.

4. Insulate elbows and tees smaller than 3-inches pipe size with premolded insulation.

5. Insulate elbows and tees 3 inches and larger with premolded insulation or insulation material segments.
Use at least 3 segments for each elbow.

6. Cover insulation, except for metal jacketed insulation, with PVC fitting covers and seal circumferential
joints with butt strips.

7. Cover insulation, except for metal jacketed insulation, with 2 layers of lagging adhesive to a minimum
thickness of 1/16 inch. Install glass cloth between layers. Overlap adjacent insulation by 2 inches in
both directions from joint with glass cloth and lagging adhesive.

K. Hangers and Anchors: Apply insulation continuously through hangers and around anchor attachments.
Install saddles, shields, and inserts as specified in Division 15 Section "Supports and Anchors." For cold

surface piping, extend insulation on anchor legs a minimum of 12 inches and taper and seal insulation ends.
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1. Inserts and Shields: Cover hanger inserts and shields with jacket material matching adjacent pipe
insulation.

3.4 GLASS FIBER PIPE INSULATION INSTALLATION

A. Bond insulation to pipe with lagging adhesive.

B. Seal exposed ends with lagging adhesive.

C. Seal seams and joints with vapor barrier compound.
3.5 CELLULAR GLASS PIPE INSULATION INSTALLATION

A. Cellular Glass Insulation: Join sections of cellular glass insulation with vapor barrier compound. Secure
insulation with manufacturer's recommended adhesive. Seal joints with manufacturer's recommended joint
sealer.

1. Multiple Layer Installations: Stagger joints of multilayer installations. Secure inner layer with glass
fiber reinforced tape. Secure outer layers with 2 metal bands for each insulation section.

2. Finishing: Apply manufacturer's recommended weather barrier mastic.

3. Finishing: Apply metal jacket over manufacturer's recommended vapor barrier mastic.

3.6 FLEXIBLE ELASTOMERIC CELLULAR PIPE INSULATION INSTALLATION

A. Slip insulation on the pipe before making connections wherever possible. Seal joints with adhesive.
Where the slip-on technique is not possible, cut one side longitudinally and apply to the pipe. Seal seams
and joints with adhesive.

B. Valves, Fittings, and Flanges: Cut insulation segments from pipe or sheet insulation. Bond to valve,
fitting, and flange and seal joints with adhesive.

1. Miter cut materials to cover soldered elbows and tees.
2. Fabricate sleeve fitting covers from flexible elastomeric cellular insulation for screwed valves, fittings,
and specialties. Miter cut materials. Overlap adjoining pipe insulation.

3.7 CALCIUM SILICATE PIPE INSULATION INSTALLATION

A. Secure insulation with stainless-steel bands spaced at 12-inch intervals.

B. Apply 2-layer insulation with joints tightly butted and staggered at least 3 inches. Secure inner layer with
16-gage soft-annealed stainless-steel wire spaced at 12-inch intervals. Secure outer layer with stainless-
steel bands at 12-inch intervals.

C. Finishing: Apply a skim coat of mineral fiber, hydraulic-setting cement to surface of installed insulation.
When dry, apply flood coat of lagging adhesive and press on 1 layer of glass cloth or glass tape. Overlap
edges at least 1 inch. Apply finish coat of lagging adhesive over glass cloth or tape. Thin finish coat to

achieve smooth finish.
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D.

Metal Jacket: Where indicated, apply metal jacket over finished insulation as specified in this Section for
installation of metal jackets.

3.8 EQUIPMENT INSULATION INSTALLATION, GENERAL

A.

Install board and block materials with a minimum dimension of 12 inches and a maximum dimension of 48
inches.

Groove and score insulation materials as required to fit as closely as possible to the equipment and to fit
contours of equipment. Stagger end joints.

Insulation Thicknesses Greater than 2 Inches: Install insulation in multiple layers with staggered joints.
Bevel insulation edges for cylindrical surfaces for tight joint.

Secure sections of insulation in place with wire or bands spaced at 9-inch centers, except for flexible
elastomeric cellular insulation.

Protect exposed corners with corner angles under wires and bands.

Manholes, Handholes, and Information Plates: Bevel and seal insulation ends around manholes, handholes,
ASME stamps, and nameplates.

Removable Insulation: Install insulation on components that require periodic inspecting, cleaning, and
repairing for easy removal and replacement without damage to adjacent insulation.

Pumps: Where insulation is indicated, fabricate galvanized steel boxes lined with insulation. Fit boxes
around pumps and coincide joints in box with the splits in the pump casings. Fabricate joints with outward
bolted flanges.

Finishing: Except for flexible elastomeric cellular insulation, apply 2 coats of vapor barrier compound to a
minimum thickness of 1/16 inch. Install a layer of glass cloth embedded between layers.

3.9 GLASS FIBER EQUIPMENT INSULATION INSTALLATION

A

B.

C.

Secure insulation with anchor pins and speed washers.

Space anchors at maximum intervals of 18 inches in both directions and not more than 3 inches from edges
and joints.

Apply a smoothing coat of insulating and finishing cement to finished insulation.

3.10 CELLULAR GLASS EQUIPMENT INSULATION INSTALLATION

A

B.

Join sections of insulation with vapor barrier compound.

Secure insulation with manufacturer's recommended adhesive. Seal joints with manufacturer's
recommended joint sealer.
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C. Secure inner layer of multiple layer installations with glass fiber reinforced tape. Secure outer layers with 2
metal bands for each insulation section.

3.11 FLEXIBLE ELASTOMERIC CELLULAR EQUIPMENT INSULATION INSTALLATION
A. Install sheets of the largest manageable size.
B. Apply full coverage of adhesive to the surfaces of the equipment and to the insulation.
C. Butt insulation joints firmly together and apply adhesive to insulation edges at joints.
3.12 DUCT INSULATION
A. Install block and board insulation as follows:

1. Adhesive and Band Attachment: Secure block and board insulation tight and smooth with at least 50
percent coverage of adhesive. Install bands spaced 12 inches apart. Protect insulation under bands and
at exterior corners with metal corner angles. Fill joints, seams, and chipped edges with vapor barrier
compound.

2. Speed Washers Attachment: Secure insulation tight and smooth with speed washers and welded pins.
Space anchor pins 18 inches apart each way and 3 inches from insulation joints. Apply vapor barrier
coating compound to insulation in contact, open joints, breaks, punctures, and voids in insulation.

B. Blanket Insulation: Install tight and smooth. Secure to ducts having long sides or diameters as follows:

1. Smaller Than 24 Inches: Bonding adhesive applied in 6-inch-wide transverse strips on 12-inch
centers.

2. 24 Inches and Larger: Anchor pins spaced 12 inches apart each way. Apply bonding adhesive to
prevent sagging of the insulation.

3. Overlap joints 3 inches.

4. Seal joints, breaks, and punctures with vapor barrier compound.

3.13 JACKETS

A. Foil and Paper Jackets (FP): Install jackets drawn tight. Install lap or butt strips at joints with material
same as jacket. Secure with adhesive. Install jackets with 1-1/2-inch laps at longitudinal joints and 3-inch-
wide butt strips at end joints.

B. Seal openings, punctures, and breaks in vapor barrier jackets and exposed insulation with vapor barrier
compound.

C. Interior Exposed Insulation: Install continuous stainless-steel jackets.
D. Interior Exposed Insulation: Install continuous aluminum jackets.
E. Interior Exposed Insulation: Install continuous PVC jackets.
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F. Interior Exposed Insulation: Install continuous glass cloth jackets.

G. Exterior Exposed Insulation: Install continuous aluminum jackets and seal all joints and seams with
waterproof sealant.

H. Exterior Exposed Insulation: Install continuous stainless-steel jackets and seal all joints and seams with
waterproof sealant.

I.  Exterior Exposed Insulation: Install continuous PVC jackets and seal all joints and seams with waterproof
sealant.

J.Install metal jacket with 2-inch overlap at longitudinal and butt joints. Overlap longitudinal joints to shed
water. Seal butt joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket
with stainless-steel draw bands 12 inches on center and at butt joints.

K. Install the PVC jacket with 1-inch overlap at longitudinal and butt joints and seal with adhesive.

L. [Install glass cloth jacket directly over insulation. On insulation with a factory applied jacket, install the
glass cloth jacket over the factory applied jacket. Install jacket drawn smooth and tight with a 2-inch
overlap at joints. Embed glass cloth between (2) 1/16-inch-thick coats of lagging adhesive. Completely
encapsulate the insulation with the jacket, leaving no exposed raw insulation.

3.14 APPLICATIONS
A. General: Materials and thicknesses are specified in schedules at the end of this Section.
B. Interior, Exposed Piping Systems: Unless otherwise indicated, insulate the following piping systems:

Domestic cold water.

Domestic hot water.

Recirculated hot water.

Sanitary drains for fixtures accessible to the disabled.
High-temperature hydronic (100 to 250 deg F).
Refrigerant suction piping.

o~ wdPE

C. Interior, Concealed Piping Systems: Unless otherwise indicated, insulate the following piping systems:

Domestic cold water.

Domestic hot water.

Recirculated hot water.

High-temperature hydronic (100 to 250 deg F).
Condensate drains

Refrigerant suction piping.

o wdE

D. Exterior, Exposed Piping Systems: Unless otherwise indicated, insulate the following piping systems:

1. Refrigerant suction piping.
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E. Duct Systems: Unless otherwise indicated, insulate the following duct systems:

DR

3.15 PIPE INSULATION SCHEDULES

Interior concealed supply and outside air ductwork.
Interior exposed supply and outside air ductwork.

Interior exposed and concealed supply fans, air handling unit casings and outside air plenums.
Interior concealed unconditioned area exhaust ductwork.

A. General: Abbreviations used in the following schedules include:

1. Field-Applied Jackets: P - PVC, K - Foil and Paper, A - Aluminum, SS - Stainless Steel.
2. Pipe Sizes: NPS - Nominal Pipe Size.

B. Domestic Cold Water All Sizes (Interior)exposed or concealed: 1/2-inch-thick glass fiber, cellular glass, or
flexible elastomeric insulation. Field-applied jacket is not required.

INTERIOR DOMESTIC HOT WATER AND RECIRCULATED HOT WATER

EXPOSED OR CONCEALED

PIPE THICKNESS  VAPOR FIELD-

SIZES IN BARRIER APPLIED

(NPS) MATERIALS INCHES REQ'D JACKET

1/2TO 1-1/4 GLASS FIBER 1/2 NO NONE
CELLULAR GLASS 1 NO NONE
FLEXIBLE 1/2 NO NONE

1-1/2TO 4 GLASS FIBER 172 NO NONE
CELLULAR GLASS 1 NO NONE
FLEXIBLE 3/4 NO NONE
ELASTOMERIC

5TO10 GLASS FIBER 3/4 NO NONE
CELLULAR GLASS 1-1/2 NO NONE
FLEXIBLE 3/4 NO NONE
ELASTOMERIC

12TO 36 GLASS FIBER 1 NO NONE
CELLULAR GLASS 1-1/2 NO NONE
FLEXIBLE 3/4 NO NONE

MECHANICAL INSULATION
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SANITARY DRAINS AND TRAPS EXPOSED AT FIXTURES FOR DISABLED

PIPE THICKNESS VAPOR FIELD-
SIZES IN BARRIER APPLIED
(NPS) MATERIALS INCHES REQ'D JACKET
1TO1-1/2 Truebro Kits

INTERIOR HYDRONIC (100 TO 250 DEG F) EXPOSED AND CONCEALED

PIPE THICKNESS VAPOR FIELD-

SIZES IN BARRIER APPLIED

(NPS) MATERIALS INCHES REQD JACKET

1/2TO4 GLASS FIBER 1 NO NONE
CELLULAR GLASS  1-1/2 NO NONE
CALCIUM 1-1/2 NO (P)(K)(A)(SS)
SILICATE

C. EQUIPMENT INSULATION SCHEDULES

INTERIOR EXPOSED DOMESTIC COLD WATER EQUIPMENT, TANKS, AND PUMPS

THICKNESS ~ VAPOR FIELD-
IN BARRIER APPLIED
MATERIAL FORM INCHES REQD JACKET
GLASS FIBER BLOCKOR 1 YES (P)(K)(A)(SS)
BOARD
CELLULAR GLASS BLOCK 1-1/2 YES (P)(K)(A)(SS)
FLEXIBLE SHEET 3/4 YES NONE

ELASTOMERIC

INTERIOR EXPOSED DOMESTIC HOT WATER EQUIPMENT, TANKS, AND PUMPS

THICKNESS  VAPOR FIELD-

IN BARRIER APPLIED
MATERIAL FORM INCHES REQD JACKET
GLASS FIBER BLOCK 2 NO (A)(SS)
CELLULARGLASS  BLOCK 2 NO (A)(SS)
CALCIUM SILICATE  BLOCK 2 NO (A)(SS)
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D. DUCT SYSTEMS INSULATION SCHEDULE

INTERIOR CONCEALED HVAC SUPPLY DUCTS AND PLENUMS

THICKNESS  VAPOR FIELD-

IN BARRIER APPLIED
MATERIAL FORM INCHES REQ'D JACKET
GLASS FIBER BLANKET 1-1/2 YES NONE
INTERIOR EXPOSED HVAC SUPPLY DUCTS AND PLENUMS

THICKNESS  VAPOR FIELD-
BARRIER APPLIED

MATERIAL FORM INCHES REQ'D JACKET
GLASS FIBER BOARD - RECT. YES NONE
GLASS FIBER PIPE - ROUND YES NONE

EXTERIOR CONCEALED HVAC SUPPLY AND RETURN DUCTS AND PLENUMS

THICKNESS  VAPOR FIELD-

IN BARRIER APPLIED
MATERIAL FORM INCHES REQ'D JACKET
GLASS FIBER BOARD - RECT. 2 YES NONE
GLASS FIBER PIPE - ROUND 2 YES NONE
CELLULAR GLASS BOARD — RECT. 3 YES NONE
GLASS FIBER PIPE - ROUND 3 YES NONE
FLEXIBLE SHEET 2 YES NONE

ELASTOMERIC

INTERIOR CONCEALED HVAC SUPPLY, EXHAUST AND PLENUMS

THICKNESS  VAPOR FIELD-

IN BARRIER APPLIED
MATERIAL FORM INCHES REQ'D JACKET
GLASS FIBER BLANKET 1-1/2 YES NONE

MECHANICAL INSULATION
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INTERIOR EXPOSED HVAC SUPPLY, EXHAUST DUCTS AND PLENUMS

THICKNESS  VAPOR FIELD-

IN BARRIER APPLIED
MATERIAL FORM INCHES REQ'D JACKET
GLASS FIBER BOARD — RECT. 1-1/2 YES NONE
GLASS FIBER PIPE — ROUND 1-1/2 YES NONE

INTERIOR EXPOSED HVAC SUPPLY FANS, AIR HANDLING UNITS, CASINGS, AND PLENUMS

THICKNESS  VAPOR FIELD-

IN BARRIER APPLIED
MATERIAL FORM INCHES REQ'D JACKET
GLASS FIBER BOARD 2 YES NONE

END OF SECTION 15250
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SECTION 15990 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

Related Sections:

1. General requirements for testing agencies are specified in the Division-1 Section Quality Control
Services.

2. Other Division-15 Sections specify balancing devices and their installation, and materials and
installations of mechanical systems.

3. Individual Division-15 system sections specify leak testing requirements and procedures.

SUMMARY:

This Section specifies the requirements and procedures total mechanical systems testing, adjusting, and
balancing. Requirements include measurement and establishment of the fluid quantities of the mechanical
systems as required to meet design specifications, and recording and reporting the results.

Test, adjust, and balance the following mechanical systems:

Supply air systems, all pressure ranges;
Return air systems;

Exhaust air systems;

Hydronic systems

Verify temperature control system operation.

arwbdE

Test systems for proper sound and vibration levels.

This Section does not include:

1. Testing boilers and pressure vessels for compliance with safety codes;
2. Specifications for materials for patching mechanical systems;
3. Specifications for materials and installation of adjusting and balancing devices. If devices must be

added to achieve proper adjusting and balancing, refer to the respective system sections for
materials and installation requirements.
4, Requirements and procedures for piping and ductwork systems leakage tests.

DEFINITIONS:

Systems testing, adjusting, and balancing is the process of checking and adjusting all the building
environmental systems to produce the design objectives. It includes:

1. The balance of air and water distribution;

TESTING, ADJUSTING, AND BALANCING 15990 -1
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Adjustment of total system to provide design quantities;

Electrical measurement;

Verification of performance of all equipment and automatic controls;
Sound and vibration measurement.

arwn

B. Test: To determine quantitative performance of equipment.

C. Adjust: To regulate the specified fluid flow rate and air patterns at the terminal equipment (e.g., reduce fan
speed, throttling).

D. Balance: To proportion flows within the distribution system (submains, branches, and terminals) according
to specified design quantities.

E. Procedure: Standardized approach and execution of sequence of work operations to yield reproducible
results.

F. Report forms: Test data sheets arranged for collecting test data in logical order for submission and review.
These data should also form the permanent record to be used as the basis for required future testing,
adjusting, and balancing.

G. Terminal: The point where the controlled fluid enters or leaves the distribution system. These are supply
inlets on water terminals, supply outlets on air terminals, return outlets on water terminals, and exhaust or
return inlets on air terminals such as registers, grilles, diffusers, louvers, and hoods.

H. Main: Duct or pipe containing the system's major or entire fluid flow.

I.  Submain: Duct or pipe containing part of the systems' capacity and serving two or more branch mains.

J. Branch main: Duct or pipe serving two or more terminals.

K. Branch: Duct or pipe serving a single terminal.

14 SUBMITTALS:

A. Agency Data:

1. Submit proof that the proposed testing, adjusting, and balancing agency meets the qualifications
specified below.

B. Engineer and Technicians Data:

1. Submit proof that the Test and Balance Engineer assigned to supervise the procedures, and the
technicians proposed to perform the procedures meet the qualifications specified below.

C. Procedures and Agenda: Submit a synopsis of the testing, adjusting, and balancing procedures and agenda
proposed to be used for this project.

D. Maintenance Data: Submit maintenance and operating data that include how to test, adjust, and balance the
building systems. Include this information in maintenance data specified in Division 1 and Section 15010.
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E. Sample Forms: Submit sample forms, if other than those standard forms prepared by the AABC are
proposed.

F. Sample Forms: Submit sample forms, if other than those standard forms prepared by the NEBB are
proposed.

G. Certified Reports: Submit testing, adjusting, and balancing reports bearing the seal and signature of the
Test and Balance Engineer. The reports shall be certified proof that the systems have been tested, adjusted,
and balanced in accordance with the referenced standards; are an accurate representation of how the
systems have been installed; are a true representation of how the systems are operating at the completion of
the testing, adjusting, and balancing procedures; and are an accurate record of all final quantities measured,
to establish normal operating values of the systems. Follow the procedures and format specified below:

1. Draft reports: Upon completion of testing, adjusting, and balancing procedures, prepare draft
reports on the approved forms. Draft reports may be hand written, but must be complete, factual,
accurate, and legible. Organize and format draft reports in the same manner specified for the final
reports. Submit 2 complete sets of draft reports. Only 1 complete set of draft reports will be

returned.

2. Final Report: Upon verification and approval of draft reports, prepare final reports, type written,
and organized and formatted as specified below. Submit 2 complete sets of final reports.

3. Report Format: Report forms shall be those standard forms prepared by the referenced standard

for each respective item and system to be tested, adjusted, and balanced. Bind report forms
complete with schematic systems diagrams and other data in reinforced, vinyl, three-ring binders.
Provide binding edge labels with the project identification and a title descriptive of the contents.
Divide the contents of the binder into the below listed divisions, separated by divider tabs:

a. General Information and Summary
b. Air Systems
c. Temperature Control Systems
d. Special Systems
e. Sound and Vibration Systems
4, Report Contents: Provide the following minimum information, forms and data:
a. General Information and Summary: Inside cover sheet to identify testing, adjusting, and

balancing agency, Contractor, Owner, Architect, Engineer, and Project. Include
addresses, and contact names and telephone numbers. Also include a certification sheet
containing the seal and name address, telephone number, and signature of the Certified
Test and Balance Engineer. Include in this division a listing of the instrumentations used
for the procedures along with the proof of calibration.

b. The remainder of the report shall contain the appropriate forms containing as a minimum,
the information indicated on the standard report forms prepared by the AABC and
NEBB, for each respective item and system. Prepare a schematic diagram for each item
of equipment and system to accompany each respective report form.

H. Calibration Reports: Submit proof that all required instrumentation has been calibrated to tolerances
specified in the referenced standards, within a period of six months prior to starting the project.
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1.6

QUALITY ASSURANCE:

Test and Balance Engineer's Qualifications: A Professional Engineer (either on the installer's staff or and
independent consultant), registered in the State in which the services are to be performed, and having at
least 3-years of successful testing, adjusting, and balancing experience on projects with testing and
balancing requirements similar to those required for this project.

Agency Qualifications:

1. Employ the services of an independent testing, adjusting, and balancing agency meeting the
qualifications specified below, to be the single source of responsibility to test, adjust, and balance
the building mechanical systems identified above, to produce the design objectives. Services shall
include checking installations for conformity to design, measurement and establishment of the
fluid quantities of the mechanical systems as required to meet design specifications, and recording
and reporting the results.

2. The independent testing, adjusting, and balancing agency certified by National Environmental
Balancing Bureau (NEBB) in those testing and balancing disciplines required for this project, and
having at least one Professional Engineer registered in the State in which the services are to be
performed, certified by NEBB as a Test and Balance Engineer.

Agency Qualifications:

1. Employ the services of an independent testing, adjusting, and balancing agency meeting the
qualifications specified below, to be the single source of responsibility to test, adjust, and balance
the building mechanical systems identified above, to produce the design objectives. Services shall
include checking installations for conformity to design, measurement and establishment of the
fluid quantities of the mechanical systems as required to meet design specifications, and recording
and reporting the results.

2. An independent testing, adjusting, and balancing agency certified by Associated Air Balance
Council (AABC) in those testing and balancing disciplines required for this project, and having at
least one Professional Engineer registered in the State in which the services are to be performed,
certified by AABC as a Test and Balance Engineer.

Codes and Standards:

1. NEBB: "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems."

2. AABC: "National Standards For Total System Balance".

3. ASHRAE: ASHRAE Handbook, 1984 Systems VVolume, Chapter 37, Testing, Adjusting, and
Balancing.

Pre-Balancing Conference: Prior to beginning of the testing, adjusting, and balancing procedures, schedule
and conduct a conference with the Architect/Engineer and representatives of installers of the mechanical
systems. The objective of the conference is final coordination and verification of system operation and
readiness for testing, adjusting, and balancing.

PROJECT CONDITIONS:

Systems Operation: Systems shall be fully operational prior to beginning procedures.
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1.7

SEQUENCING AND SCHEDULING:
Test, adjust, and balance the air systems before hydronic, steam, and refrigerant systems.

Test, adjust and balance air conditioning systems during summer season and heating systems during winter
season, including at least a period of operation at outside conditions within 5 deg. F wet bulb temperature
of maximum summer design condition, and within 10 deg. F dry bulb temperature of minimum winter
design condition. Take final temperature readings during seasonal operation.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

PRELIMINARY PROCEDURES FOR AIR SYSTEM BALANCING:

Before operating the system, perform these steps:

1. Obtain design drawings and specifications and become thoroughly acquainted with the design
intent.

2. Obtain copies of approved shop drawings of all air handling equipment, outlets (supply, return,
and exhaust) and temperature control diagrams.

3. Compare design to installed equipment and field installations.

4, Walk the system from the system air handling equipment to terminal units to determine variations
of installation from design.

5. Check filters for cleanliness.

6. Check dampers (both volume and fire) for correct and locked position, and temperature control for
completeness of installation before starting fans.

7. Prepare report test sheets for both fans and outlets. Obtain manufacturer's outlet factors and

recommended procedures for testing. Prepare a summation of required outlet volumes to permit a
crosscheck with required fan volumes.

8. Determine best locations in main and branch ductwork for most accurate duct traverses.

9. Place outlet dampers in the full open position.

10. Prepare schematic diagrams of system "as-built" ductwork and piping layouts to facilitate
reporting.

11. Lubricate all motors and bearings.

12. Check fan belt tension.

13. Check fan rotation.

MEASUREMENTS:

Provide all required instrumentation to obtain proper measurements, calibrated to the tolerances specified
in the referenced standards. Instruments shall be properly maintained and protected against damage.

B. Provide instruments meeting the specifications of the referenced standards.
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C. Use only those instruments which have the maximum field measuring accuracy and are best suited to the
function being measured.

D. Apply instrument as recommended by the manufacturer.

E. Use instruments with minimum scale and maximum subdivisions and with scale ranges proper for the value
being measured.

F. When averaging values, take a sufficient quantity of readings which will result in a repeatability error of
less than 5 percent. When measuring a single point, repeat readings until 2 consecutive identical values are
obtained.

G. Take all reading with the eye at the level of the indicated value to prevent parallax.

H. Use pulsation dampeners where necessary to eliminate error involved in estimating average of rapidly
fluctuation readings.

I.  Take measurements in the system where best suited to the task.
3.3 PERFORMING TESTING, ADJUSTING, AND BALANCING:

A. Perform testing and balancing procedures on each system identified, in accordance with the detailed
procedures outlined in the referenced standards.

B. Cut insulation, ductwork, and piping for installation of test probes to the minimum extent necessary to
allow adequate performance of procedures.

C. Patch insulation, ductwork, and housings, using materials identical to those removed.

D. Seal ducts and piping, and test for and repair leaks.

E. Seal insulation to re-establish integrity of the vapor barrier.

F. Mark equipment settings, including damper control positions, valve indicators, fan speed control levers,
and similar controls and devices, to show final settings. Mark with paint or other suitable, permanent

identification materials.

G. Retest, adjust, and balance systems subsequent to significant system modifications, and resubmit test
results.

3.4 TESTING FOR SOUND AND VIBRATION:

A. Test and adjust mechanical systems for sound and vibration in accordance with the detailed instructions of
the referenced standards.

3.5 RECORD AND REPORT DATA:

A. Record all data obtained during testing, adjusting, and balancing in accordance with, and on the forms
recommended by the referenced standards, and as approved on the sample report forms.
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B. Prepare report of recommendations for correcting unsatisfactory mechanical performances when system
cannot be successfully balanced.

3.6 DEMONSTRATION:
A. Training:
1. Train the Owner's maintenance personnel on troubleshooting procedures and testing, adjusting,
and balancing procedures. Review with the Owner's personnel, the information contained in the

Operating and Maintenance Data specified in Division 1 and Section 15010.
2. Schedule training with Owner through the Architect/Engineer with at least 7 days prior notice.

END OF SECTION 15990
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DOCUMENT 16000 - ELECTRICAL

PART 1 - GENERAL

1.1 SUMMARY

A.

Provide alterations to the existing electrical systems including:
1. Power wiring for relocated site lighting
Include grounding, wiring, lighting fixtures, conduits, and raceways and all accessories.

Modify, relocate and extend existing service to accommodate new work. Remove existing systems and
wiring which are abandoned.

1.2 SUBMITTALS

A

Submit for approval circuit diagrams, product data, operating and maintenance data, record documents.

1.3 QUALITY ASSURANCE

A

C.

Provide products of acceptable manufacturers which have been in satisfactory use in similar service for three
years. Use experienced installers. Deliver, handle, and store materials in accordance with manufacturer's
instructions.

Arrangement of systems indicated on the drawings is diagrammatic, and indicates the minimum requirements
for electrical work. Site conditions shall determine the actual arrangement of conduits, boxes, and similar
items. Take field measurements before fabrication. Be responsible for accuracy of dimensions and layout.

Comply with the National Electrical Code and applicable local regulations.

PART 2 - PRODUCTS

2B. MATERIALS

A

Conduit: Rigid galvanized metal conduit, intermediate metallic conduit, electrical metallic tubing for
concealed interior raceways, flexible metal conduit, and rigid nonmetallic conduit as required.

Boxes: Provide galvanized steel outlet, junction and pull boxes sized to meet requirements of National
Electrical Code.

Conductors and wiring: 600 volt insulation type THWN or THHN copper wiring for branch circuits.
Conductors AWG No. 12 shall be solid. Conductors AWG No. 10 and larger stranded. Minimum
conductor size AWG No. 12. Green ground conductor in all raceways. Other sizes as required by service
intended.

Fixtures: LED (Light Emitting Diode) Fixtures. Provide lamps and acrylic prismatic lenses.

PART 3 - EXECUTION

3.2 INSTALLATION

A

Install materials and systems in accordance with manufacturer's instructions and approved submittals.
Install materials in proper relation with adjacent construction and with uniform appearance for exposed work.
Coordinate with work of other sections.
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B. Comply with National Electrical Code and building code requirements. Maintain continuity of circuits
required to supply new or existing equipment in service. Provide core drilling as required for new work.

C. Conceal conduit to the greatest extent practical.

D. Test all systems for proper operation. Label circuits in electrical panels.

E. Restore damaged finishes. Clean and protect work from damage.

F. Instruct Owner's personnel in proper operation of systems.

N. Provide Owner with certificate of electrical inspection from New York Board of Fire Underwriters.

END OF SECTION 16000
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SECTION 16010 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.

1.2 SUMMARY

A

13 SUBMITTALS

A

B.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this and the other sections of Division 16.

This Section includes general administrative and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 1:

No g~ PRE

Submittals.
Coordination drawings.
Record documents.
Maintenance manuals.
Rough-ins.

Electrical installations.
Cutting and patching.

Related Sections: The following sections contain requirements that relate to this section:

Division 16 Section "BASIC ELECTRICAL MATERIALS AND METHODS," for
materials and methods common to the remainder of Division 16, plus general related
specifications including:

a. Access to electrical installations.
b. Excavation for electrical installations within the building boundaries and from
building to utility connections.

General: Follow the procedures specified in Division 1 Section "SUBMITTALS."

Increase, by the quantity listed below, the number of electrical related shop drawings, product
data, and samples submitted, to allow for required distribution plus two copies of each submittal
required, which will be retained by the Electrical Consulting Engineer.

HowbdPE

Shop Drawings - Initial Submittal: 1 additional blue- or black-line prints.
Shop Drawings - Final Submittal: 1 additional blue- or black-line prints.
Product Data: 1 additional copy of each item.

Samples: 1 addition as set.
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C. Additional copies may be required by individual sections of these Specifications.
1.4 COORDINATION DRAWINGS

A Prepare coordination drawings in accordance with Division 1 Section "PROJECT
COORDINATION," to a scale of 1/4"=1"-0" or larger; detailing major elements, components, and
systems of electrical equipment and materials in relationship with other systems, installations, and
building components. Indicate locations where space is limited for installation and access and
where sequencing and coordination of installations are of importance to the efficient flow of the
Work, including (but not necessarily limited to) the following:

1. Indicate the proposed locations of major raceway systems, equipment, and materials.
Include the following:

a. Clearances for servicing equipment, including space for equipment disassembly
required for periodic maintenance.

Exterior wall and foundation penetrations.

Fire-rated wall and floor penetrations.

Equipment connections and support details.

Sizes and location of required concrete pads and bases.

®© oo o

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

4, Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and
inlets, light fixtures, communications systems components, and other ceiling-mounted
devices.

15 RECORD DOCUMENTS

A Prepare record documents in accordance with the requirements in Division 1 Section "PROJECT
CLOSEOUT." In addition to the requirements specified in Division 1, indicate installed conditions
for:

1. Major raceway systems, size and location, for both exterior and interior; locations of
control devices; distribution and branch electrical circuitry; and fuse and circuit breaker
size and arrangements.

2. Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

3. Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

1.6 MAINTENANCE MANUALS

A Prepare maintenance manuals in accordance with Division 1 Section "PROJECT CLOSEOUT." In
addition to the requirements specified in Division 1, include the following information for
equipment items:
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1. Description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
4. Servicing instructions and lubrication charts and schedules.

1.7 DELIVERY, STORAGE, AND HANDLING
A Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION
3.1 ROUGH-IN

A Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

B. Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements.
3.2 ELECTRICAL INSTALLATIONS

A General: Sequence, coordinate, and integrate the various elements of electrical systems, materials,
and equipment. Comply with the following requirements:

1. Coordinate electrical systems, equipment, and materials installation with other building
components.

2. Verify all dimensions by field measurements.

3. Arrange for chases, slots, and openings in other building components during progress of
construction, to allow for electrical installations.

4, Coordinate the installation of required supporting devices and sleeves to be set in poured-
in-place concrete and other structural components, as they are constructed.

5. Sequence, coordinate, and integrate installations of electrical materials and equipment for

efficient flow of the Work. Give particular attention to large equipment requiring
positioning prior to closing in the building.

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.
7. Coordinate connection of electrical systems with exterior underground and overhead

utilities and services. Comply with requirements of governing regulations, franchised
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service companies, and controlling agencies. Provide required connection for each
service.

8. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that portions of the Work are shown
only in diagrammatic form. Where coordination requirements conflict with individual
system requirements, refer conflict to the Architect.

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.
10. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement

of equipment components. As much as practical, connect equipment for ease of
disconnecting, with minimum of interference with other installations.

11. Install access panel or doors where units are concealed behind finished surfaces. Access
panels and doors are specified in Division 8 Section "ACCESS DOORS" and Division 16
Section "BASIC ELECTRICAL MATERIALS AND METHODS."

12. Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

3.3 CUTTING AND PATCHING

A General: Perform cutting and patching in accordance with Division 1 Section "CUTTING AND
PATCHING." In addition to the requirements specified in Division 1, the following requirements
apply:

1. Perform cutting, fitting, and patching of electrical equipment and materials required to:
a. Uncover Work to provide for installation of ill-timed Work.
b. Remove and replace defective Work.
Remove and replace Work not conforming to requirements of the Contract
Documents.

Remove samples of installed Work as specified for testing.
Install equipment and materials in existing structures.

f. Upon written instructions from the Architect, uncover and restore Work to
provide for Architect observation of concealed Work.

2. Cut, remove, and legally dispose of selected electrical equipment, components, and
materials as indicated, including but not limited to removal of electrical items indicated to
be removed and items made obsolete by the new Work.

3. Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.

4, Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and dirt to adjacent areas.

5. Protection of Installed Work: During cutting and patching operations, protect adjacent
installations.

6. Patch existing finished surfaces and building components using new materials matching

existing materials and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.
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a. Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for
definition of experienced "Installer."
7. Patch finished surfaces and building components using new materials specified
for the original installation and experienced Installers. Installers' qualifications
refer to the materials and methods required for the surface and building

components being patched.

a. Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for
definition of experienced "Installer."

END OF SECTION 16010
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

B. Requirements specified in Division 16 Section "Basic Electrical Requirements" apply to this
Section.
1.2 SUMMARY

A This Section includes limited scope general construction materials and methods for application
with electrical installations as follows:

1. Selective demolition including:
a. Nondestructive removal of materials and equipment for reuse or salvage as
indicated.
b. Dismantling electrical materials and equipment made obsolete by these
installations.
2. Miscellaneous metals for support of electrical materials and equipment.
3. Wood grounds, nailers, blocking, fasteners, and anchorage for support of electrical
materials and equipment.
4. Joint sealers for sealing around electrical materials and equipment; and for sealing
penetrations in fire and smoke barriers, floors, and foundation walls.
5. Access panels and doors in walls, ceilings, and floors for access to electrical materials

and equipment.
1.3 SUBMITTALS

A General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data for the following products:
1. Access panels and doors.
2. Joint sealers.
C. Shop drawings detailing fabrication and installation for metal fabrications, and wood supports and

anchorage for electrical materials and equipment.
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1.4

15

1.6

Coordination drawings for access panel and door locations in accordance with Division 16 Section
"Basic Electrical Requirements."”

Samples of joint sealer, consisting of strips of actual products showing full range of colors
available for each product.

Welder certificates, signed by Contractor, certifying that welders comply with requirements
specified under "Quality Assurance" article of this Section.

Schedules indicating proposed methods and sequence of operations for selective demolition prior
to commencement of Work. Include coordination for shut-off of electrical service, and details for
dust and noise control.

1. Coordinate sequencing with construction phasing and Owner occupancy specified in
Division 1 Section "Summary of Work."

QUALITY ASSURANCE

A

Installer Qualifications: Engage an experienced Installer for the installation and application joint
sealers, access panels, and doors.

Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural
Welding Code - Steel."

1. Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and, if pertinent, has undergone recertification.

Fire-Resistance Ratings: Where a fire-resistance classification is indicated, provide access door
assembly with panel door, frame, hinge, and latch from manufacturer listed in the UL "Building

Materials Directory" for rating shown.

1. Provide UL Label on each fire-rated access door.

DELIVERY, STORAGE, AND HANDLING

A

Deliver joint sealer materials in original unopened containers or bundles with labels informing
about manufacturer, product name and designation, color, expiration period for use, pot life,
curing time, and mixing instructions for multi-component materials.

Store and handle joint sealer materials in compliance with the manufacturers' recommendations to
prevent their deterioration and damage.

PROJECT CONDITIONS

A

Conditions Affecting Selective Demolition: The following project conditions apply:
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1. Protect adjacent materials indicated to remain. Install and maintain dust and noise
barriers to keep dirt, dust, and noise from being transmitted to adjacent areas. Remove
protection and barriers after demolition operations are complete.

2. Locate, identify, and protect electrical services passing through demolition area and
serving other areas outside the demolition limits. Maintain services to areas outside
demolition limits. When services must be interrupted, install temporary services for
affected areas.

1.7 SEQUENCE AND SCHEDULING

A

Coordinate the shut-off and disconnection of electrical service with the Owner and the utility
company.

Notify the Architect at least 5 days prior to commencing demolition operations.

Perform demolition in phases as indicated.

PART 2 - PRODUCTS

2.1 MISCELLANEOUS METALS

A

B.

Steel plates, shapes, bars, and bar grating: ASTM A 36.
Cold-Formed Steel Tubing: ASTM A 500.

Hot-Rolled Steel Tubing: ASTM A 501.

Steel Pipe: ASTM A 53, Schedule 40, welded.

Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive,
nongaseous grout, recommended for interior and exterior applications.

Fasteners: Zinc-coated, type, grade, and class as required.

2.2 MISCELLANEOUS LUMBER

A

Framing Materials: Standard Grade, light-framing-size lumber of any species. Number 2 or better

boards complying with WCLIB or AWPA rules, or Number 3 boards complying with SPIB rules.

Lumber shall be preservative treated in accordance with AWPB LP-2, and kiln dried to a moisture

content of not more than 19 percent.

Construction Panels: Plywood panels; APA C-D PLUGGED INT, with exterior glue; thickness as

indicated, or if not indicated, not less than 3/4 inches.

2.3 JOINT SEALERS

BASIC ELECTRICAL MATERIALS AND METHODS
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A General: Joint sealers, joint fillers, and other related materials compatible with each other and with
joint substrates under conditions of service and application.

B. Colors: As selected by the Architect from manufacturer's standard colors.
C. Elastomeric Joint Sealers: Provide the following types:
1. One-part, nonacid-curing, silicone sealant complying with ASTM C 920, Type S, Grade

NS, Class 25, for uses in non-traffic areas for masonry, glass, aluminum, and other
substrates recommended by the sealant manufacturer.

2. One-part, mildew-resistant, silicone sealant complying with ASTM C 920, Type S, Grade
NS, Class 25, for uses in non-traffic areas for glass, aluminum, and nonporous joint
substrates; formulated with fungicide; intended for sealing interior joints with nonporous
substrates; and subject to in-service exposure to conditions of high humidity and
temperature extremes.

3. Available Products: Subject to compliance with requirements, products which may be
incorporated in the Work include, but are not limited to, the following:
4, Products: Subject to compliance with requirements, provide one of the following:

a. One-Part, Nonacid-Curing, Silicone Sealant:
1) "Chem-Calk N-Cure 2000," Bostic Construction Products Div.
2) "Dow Corning 790," Dow Corning Corp.
3) "Silglaze N SCS 2501," General Electric Co.
4) "Silpruf SCS 2000," General Electric Co.
5) "864," Pecora Corp.
6) "Rhodorsil 5C," Rhone-Poulenc, Inc.
7) "Spectrum 1," Tremco, Inc.
8) "Spectrum 2," Tremco, Inc.
9) "Dow Corning 795," Dow Corning Corp.
10) "Rhodorsil 6B," Rhone-Poulenc, Inc.
11) "Rhodorsil 70," Rhone-Poulenc, Inc.
12) "Omniseal," Sonneborn Building Products Div.
13) "Chem-Calk 100," Bostik Construction Products Div.
14) "Gesil N SCS 2600," General Electric Co.

b. One-Part, Mildew-Resistant, Silicone Sealant:
1) "Dow Corning 786," Dow Corning Corp.
2) "SCS 1702 Sanitary," General Electric Co.
3) "863 #345 White," Pecora Corp.
4) "Rhodorsil 6B White," Rhone-Poulenc, Inc.
5) "Proglaze White," Tremco Corp.
6) "OmniPlus," Sonneborn Building Products Div.

D. Acrylic-Emulsion Sealants: One-part, nonsag, mildew-resistant, paintable complying with ASTM

C 834 recommended for exposed applications on interior and protected exterior locations
involving joint movement of not more than plus or minus 5 percent.
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1. Available Products: Subject to compliance with requirements, products which may be
incorporated in the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:

a. "Chem-Calk 600," Bostik Construction Products Div.

b. "AC-20," Pecora Corp.

c. Sonolac," Sonneborn Building Products Div. { 9997,/TEXT, 152} List_element
["Tremco Acrylic Latex 834," Tremco, Inc.

E. Fire-Resistant Joint Sealers: Two-part, foamed-in-place, silicone sealant formulated for use in
through-penetration fire-stopping around cables, conduit, pipes, and duct penetrations through
fire- rated walls and floors. Sealants and accessories shall have fire- resistance ratings indicated,
as established by testing identical assemblies in accordance with ASTM E 814, by Underwriters'
Laboratories, Inc., or other testing and inspection agency acceptable to authorities having

jurisdiction.

1. Available Products: Subject to compliance with requirements, products which may be
incorporated in the Work include, but are not limited to, the following:

2. Products: Subject to compliance with requirements, provide one of the following:
a. "Dow Corning Fire Stop Foam," Dow Corning Corp.
b. "Pensil 851," General Electric Co.

24 ACCESS DOORS

A Steel Access Doors and Frames: Factory-fabricated and assembled units, complete with
attachment devices and fasteners ready for installation. Joints and seams shall be continuously
welded steel, with welds ground smooth and flush with adjacent surfaces.

B. Frames: 16-gage steel, with a 1-inch-wide exposed perimeter flange for units installed in unit
masonry, pre-cast, or cast-in-place concrete, ceramic tile, or wood paneling.

1. For installation in masonry, concrete, ceramic tile, or wood paneling: 1 inch-wide-
exposed perimeter flange and adjustable metal masonry anchors.

2. For gypsum wallboard or plaster: perforated flanges with wallboard bead.

3. For full-bed plaster applications: galvanized expanded metal lath and exposed casing

bead, welded to perimeter of frame.

C. Flush Panel Doors: 14-gage sheet steel, with concealed spring hinges or concealed continuous
piano hinge set to open 175 degrees; factory-applied prime paint.

1. Fire-Rated Units: Insulated flush panel doors, with continuous piano hinge and self-
closing mechanism.

D. Locking Devices: Flush, screwdriver-operated cam locks.
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E. Locking Devices: Where indicated, provide 5-pin or 5-disc type cylinder locks, individually
keyed; provide 2 keys.

F. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products which may be incorporated in the Work include, but are not limited to, the following:

G. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Bar-Co., Inc.

J.L. Industries.

Karp Associates, Inc.
Milcor Div. Inryco, Inc.
Nystrom, Inc.

agrwdE

PART 3 - EXECUTION
3.1 EXAMINATION

A Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting installation and application
of joint sealers and access panels. Do not proceed with installation until unsatisfactory conditions
have been corrected.

3.2 PREPARATION FOR JOINT SEALERS

A Surface Cleaning for Joint Sealers: Clean surfaces of joints immediately before applying joint
sealers to comply with recommendations of joint sealer manufacturer.

B. Apply joint sealer primer to substrates as recommended by joint sealer manufacturer. Protect
adjacent areas from spillage and migration of primers, using masking tape. Remove tape
immediately after tooling without disturbing joint seal.

3.3 SELECTIVE DEMOLITION

A. General: Demolish, remove, demount, and disconnect abandoned electrical materials and
equipment indicated to be removed and not indicated to be salvaged or saved.

B. Materials and Equipment To Be Salvaged: Remove, demount, and disconnect existing electrical
materials and equipment indicated to be removed and salvaged, and deliver materials and
equipment to the location designated for storage.

C. Disposal and Cleanup: Remove from the site and legally dispose of demolished materials and
equipment not indicated to be salvaged.

D. Electrical Materials and Equipment: Demolish, remove, demount, and disconnect the following
items:
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3.4

3.5

3.6

1. Inactive and obsolete raceway systems, controls, and fixtures.

a. Raceways embedded in floors, walls, and ceilings may remain if such materials
do not interfere with new installations. Remove materials above accessible
ceilings.

2. Perform cutting and patching required for demolition in accordance with Division 1

Section "Cutting and Patching."

ERECTION OF METAL SUPPORTS AND ANCHORAGE

A

B.

Cut, fit, and place miscellaneous metal fabrications accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS "Structural Welding Code.”

ERECTION OF WOOD SUPPORTS AND ANCHORAGE

A

C.

Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location,
alignment, and elevation to support and anchor electrical materials and equipment.

Select fastener sizes that will not penetrate members where opposite side will be exposed to view
or will receive finish materials. Make tight connections between members. Install fasteners

without splitting wood members.

Attach to substrates as required to support applied loads.

APPLICATION OF JOINT SEALERS

A

General: Comply with joint sealer manufacturers' printed application instructions applicable to
products and applications indicated, except where more stringent requirements apply.

1. Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants.
2. Comply with recommendations of ASTM C 790 for use of acrylic- emulsion joint
sealants.

Tooling: Immediately after sealant application and prior to time shinning or curing begins, tool
sealants to form smooth, uniform beads; to eliminate air pockets; and to ensure contact and
adhesion of sealant with sides of joint. Remove excess sealants from surfaces adjacent to joint.
Do not use tooling agents that discolor sealants or adjacent surfaces or are not approved by sealant
manufacturer.

Installation of Fire-Stopping Sealant: Install sealant, including forming, packing, and other
accessory materials, to fill openings around electrical services penetrating floors and walls, to
provide fire-stops with fire-resistance ratings indicated for floor or wall assembly in which
penetration occurs. Comply with installation requirements established by testing and inspecting
agency.
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3.7 INSTALLATION OF ACCESS DOORS

A Set frames accurately in position and securely attached to supports, with face panels plumb and
level in relation to adjacent finish surfaces.

B. Adjust hardware and panels after installation for proper operation.

END OF SECTION 16050
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SECTION 16110 - RACEWAYS

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this Section:
1. "Basic Electrical Requirements."”
2. "Basic Electrical Materials and Methods."
SUMMARY
A This Section includes raceways for electrical wiring. Types of raceways in this section include the
following:
1. Electrical metallic tubing (EMT).
2. Flexible metal conduit.
3. Intermediate metal conduit.
4, Liquidtight flexible conduit.
5. Rigid metal conduit.
6. Surface raceways.
7. Wireway.
B. Related Sections: The following Division 16 Sections contain requirements that relate to this
Section:
1. "Wires and Cables" for other wiring methods.
2. "Supporting Devices" for raceway supports.
3. "Electrical Boxes and Fittings" for boxes used with conduit and tubing systems.
SUBMITTALS
A General: Submit the following in accordance with Conditions of Contract and Division 1

Specification Sections.

B. Product Data for the following products:
1. Surface raceway and fittings.
2. Wireway and fittings.
C. Samples, 6 inches long of each type and size of surface raceway with required finish.
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D. Installation Instructions: Manufacturer's written installation instructions for wireway, and surface
raceway products.

14 QUALITY ASSURANCE

A Electrical Component Standard: Components and installation shall comply with NFPA 70
"National Electrical Code."

B. NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining to
raceways.

C. UL Compliance and Labeling: Comply with applicable requirements of UL standards pertaining to
electrical raceway systems. Provide raceway products and components listed and labeled by UL,
ETL, or CSA.

15 SEQUENCING AND SCHEDULING

A Coordinate with other Work, including metal and concrete deck installation, as necessary to
interface installation of electrical raceways and components with other Work.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by the following:
C. Conduit Bodies:

Adalet-PLM

American Electric

Appleton Electric Co.

Carlon

Crouse-Hinds Division, Cooper Industries, Inc.
Delta Industrial Products

Killark Electric Mfg. Co.

Kraloy Products Co.

0O-Z/Gedney

© o NoGRA DR

10. Spring City Electrical Mfg. Co.
D. Wireway:

1. Anchor Electric Co.

2. Circle AW Products.

3. Cross Brothers, Inc.
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4 Erickson Electric Equipment Co.
5. Gismo

6. GS Metals Corp.

7 Hoffman Engineering Co.

8 JBC Enterprises, Inc.

9. Keystone/Rees, Inc.

10. Robroy Industries, Inc.

11. Square D Co.

12. Thermotools Co.

13. Wadsworth Electric Mfg. Co., Inc.

E. Surface Metal Raceway:

Alrey-Thompson Co., Inc.

Allied Tube & Conduit

American Electric

B-Line Systems, Inc.

Butler Mfg. Co.

Erickson Electrical Equipment Co.
GS Metals Corp.

Haydon Corp.

Hoffman Engineering Co.

© oo NOo G~ RE

10. Isoduct Energy Systems
11. Isotrol Systems

12. Keystone/Rees, Inc.

13. SL Industries, Inc.

14, Square D Co.

15. The Wiremold Co.

2.2 METAL CONDUIT AND TUBING

A Rigid Aluminum Conduit: ANSI C80.5.

B. Rigid Steel Conduit: ANSI C80.1.

C. Intermediate Steel Conduit: UL 1242.

D. Electrical Metallic Tubing and Fittings: ANSI C80.3.

E. Flexible Metal Conduit: UL 1, aluminum

F. Flexible Metal Conduit: UL 1, zinc-coated steel.

G. Liquidtight Flexible Metal Conduit and Fittings: UL 360. Fittings shall be specifically approved

for use with this raceway.
2.3 CONDUIT BODIES
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General: Types, shapes, and sizes as required to suit individual applications and NEC
requirements. Provide matching gasketed covers secured with corrosion-resistant screws.

Metallic Conduit and Tubing: Use metallic conduit bodies. Use bodies with threaded hubs for
threaded raceways.

Conduit Bodies 1 Inch and Smaller: Use bodies with compression- type EMT connectors.

2.4 WIREWAYS

A

General: Electrical wireways shall be of types, sizes, and number of channels as indicated.
Fittings and accessories including but not limited to couplings, offsets, elbows, expansion joints,
adapters, hold-down straps, and end caps shall match and mate with wireway as required for
complete system. Where features are not indicated, select to fulfill wiring requirements and
comply with applicable provisions of NEC.

Wireway covers shall be hinged type.

2.5 SURFACE RACEWAYS

A

B.

General: Sizes and channels as indicated. Provide fittings that match and mate with raceway.

Surface Metal Raceway: Construct of galvanized steel with snap-on covers, with 1/8-inch
mounting screw knockouts in base approximately 8 inches o.c. Finish with manufacturer's
standard prime coating suitable for painting. Provide raceways of types suitable for each
application required.

PART 3 - EXECUTION

3.1 WIRING METHOD

A

B.

RACEWAYS

Outdoors: Use the following wiring methods:

1. Exposed: intermediate metal conduit.

2. Concealed: intermediate metal conduit.

3. Connection to Vibrating Equipment: Including transformers and hydraulic, pneumatic, or
electric solenoid or motor-driven equipment: liquidtight flexible metal conduit.

4, Indoors or Outdoors: Connection to vibrating equipment and hydraulic, pneumatic, or

electric solenoid or motor-driven equipment in moist or humid location or corrosive
atmosphere, or where subject to water spray or dripping oil, grease, or water: liquidtight
flexible metal conduit.

Indoors: Use the following wiring methods:
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1. Connection to Vibrating Equipment: Including transformers and hydraulic, pneumatic or
electric solenoid or motor-operated equipment: flexible metal conduit.

2. Exposed: electrical metallic tubing or rigid metallic conduit.

3. Concealed: electrical metallic tubing or flexible metal cable.

3.2 INSTALLATION

A.

RACEWAYS

General: Install electrical raceways in accordance with manufacturer's written installation
instructions, applicable requirements of NEC, and as follows:

Conceal Conduit and EMT, unless indicated otherwise, within finished walls, ceilings, and floors.
Keep raceways at least 6 inches away from parallel runs of flues and steam or hot water pipes.
Install raceways level and square and at proper elevations.

Elevation of Raceway: Where possible, install horizontal raceway runs above water and steam
piping.

Complete installation of electrical raceways before starting installation of conductors within
raceways.

Provide supports for raceways as specified elsewhere in Division 16.
Prevent foreign matter from entering raceways by using temporary closure protection.

Protect stub-ups from damage where conduits rise from floor slabs. Arrange so curved portion of
bends is not visible above the finished slab.

Make bends and offsets so the inside diameter is not effectively reduced. Unless otherwise
indicated, keep the legs of a bend in the same plane and the straight legs of offsets parallel.

Use raceway fittings that are of types compatible with the associated raceway and suitable for the
use and location. For intermediate steel conduit, use threaded rigid steel conduit fittings except as
otherwise indicated.

Run concealed raceways with a minimum of bends in the shortest practical distance considering
the type of building construction and obstructions except as otherwise indicated. This does not
apply to conduits in crawl spaces.

Install exposed raceways parallel and perpendicular to nearby surfaces or structural members and
follow the surface contours as much as practical.

Run exposed, parallel, or banked raceways together. Make bends in parallel or banked runs from
the same center line so that the bends are parallel. Factory elbows may be used in banked runs
only where they can be installed parallel. This requires that there be a change in the plane of the
run such as from wall to ceiling and that the raceways be of the same size. In other cases provide
field bends for parallel raceways.
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RACEWAYS

Join raceways with fittings designed and approved for the purpose and make joints tight. Where
joints cannot be made tight, use bonding jumpers to provide electrical continuity of the raceway
system. Make raceway terminations tight. Where terminations are subject to vibration, use
bonding bushings or wedges to assure electrical continuity. Where subject to vibration or
dampness, use insulating bushings to protect conductors.

Tighten set screws of threadless fittings with suitable tool.

Terminations: Where raceways are terminated with locknuts and bushings, align the raceway to
enter squarely and install the locknuts with dished part against the box. Where terminations
cannot be made secure with one locknut, use two locknuts, one inside and one outside the box.

Where terminating in threaded hubs, screw the raceway or fitting tight into the hub so the end
bears against the wire protection shoulder. Where chase nipples are used, align the raceway so the
coupling is square to the box, and tighten the chase nipple so no threads are exposed.

Install pull wires in empty raceways. Use no. 14 AWG zinc-coated steel or monofilament plastic
line having not less than 200-1b tensile strength. Leave not less than 12 inches of slack at each end
of the pull wire.

Telephone and Signal System Raceways 2-Inch Trade Size and Smaller: In addition to the above
requirements, install raceways 2-inch and smaller trade size in maximum lengths at 150 feet and
with a maximum of two, 90-deg bonds or equivalent. Install pull or junction boxes where
necessary to comply with these requirements.

Install raceway sealing fittings in accordance with the manufacturer's written instructions. Locate
fittings at suitable, approved, accessible locations and fill them with UL- 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 at the following
points and elsewhere as indicated:

1. Where conduits enter or leave hazardous locations.

2. Where conduits pass from warm locations to cold locations, such as the boundaries of
refrigerated spaces and air-conditioned spaces.

3. Where required by the NEC.

Flexible Connections: Use short length (maximum of 6 ft.) of flexible conduit for recessed and
semirecessed lighting fixtures, for equipment subject to vibration, noise transmission, or
movement; and for all motors. Use liquidtight flexible conduit in wet locations. Install separate
ground conductor across flexible connections.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum raceway
is installed for such circuits and it passes through concrete, install in a nonmetallic sleeve.

Do not install aluminum conduit embedded in or in contact with concrete.
Surface Metal Raceway: Install a separate green ground conductor in raceway from the junction

box supplying the raceway to receptacle or fixture ground terminals.
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Select each surface metal raceway outlet box to which a lighting fixture is attached to be of
sufficient diameter to provide a seat for the fixture canopy.

Where a surface metal raceway is used to supply a fluorescent lighting fixture having central stem
suspension with a backplate and a canopy, with or without extension ring, the backplate and
canopy will serve as the outlet box and no separate outlet box need be provided.

Provide surface metal raceway outlet box, in addition to the backplate and canopy, at the feed-in
location of each fluorescent lighting fixture having end stem suspension.

Where a surface metal raceway extension is made from an existing outlet box on which a lighting
fixture is installed, provide a backplate slightly smaller than the fixture canopy, and no additional
surface mounted outlet box need be installed.

3.3 ADJUSTING AND CLEANING

A

Upon completion of installation of raceways, inspect interiors of raceways; clear all blockages and
remove burrs, dirt, and construction debris.

END OF SECTION 16110

RACEWAYS
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SECTION 16120 - WIRES AND CABLES

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY

A This Section includes building wires and cables and associated splices, connectors, and
terminations for wiring systems rated 600 volts and less.

B. Related Sections: The following Sections contain requirements that relate to this Section:
1. Division 7 Section "Firestopping."
2. Division 16 Section "Supporting Devices" for supports and anchors for fastening cable
directly to building finishes.
3. Division 16 Section "Electrical Identification" for insulation color coding and wire and

cable markers.
1.3 SUBMITTALS

A General: Submit the following according to the Conditions of the Contract and Division 1
Specification Sections.

B. Field test reports indicating and interpreting test results relative to compliance with performance
requirements of testing standard.

1.4. QUALITY ASSURANCE

A Testing Firm Qualifications: In addition to the requirements specified in Division 1 Section
"Quality Control Services," an independent testing firm shall meet OSHA criteria for accreditation
of testing laboratories, Title 29, Part 1907, or shall be a full member company of the International
Electrical Testing Association (NETA).

1. Testing Firm's Field Supervisor Qualifications: A person currently certified by the
NETA National Institute for Certification in Engineering Technologies to supervise on-
site testing specified in Part 3.

B. Comply with NFPA 70 "National Electrical Code" for components and installation.
C. Listing and Labeling: Provide products specified in this Section that are listed and labeled.
1. The Terms "Listed and Labeled™": As defined in the "National Electrical Code," Article
100.
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2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

15 SEQUENCING AND SCHEDULING
A Coordination: Coordinate layout and installation of cable with other installations.

1. Revise locations and elevations from those indicated as required to suit field conditions
and as approved by the Architect.

1.6 DELIVERY, STORAGE, AND HANDLING

A Deliver wire and cable according to NEMA WC-26.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Wires and Cables:
a. American Insulated Wire Corporation, Leviton Manufacturing Co.
b. Brand-Rex Cable Systems, Brintec Corp.
C. Carol Cable Company, Inc.
d. Senator Wire & Cable Co.
e. Southwire Co.
2. Connectors for Wires and Cables:
a. AFC, Monogram Co.
b. AMP;, Inc.
c. Anderson, Square D Co.
d. Electrical Products Division, 3M Co.
e. O-Z/Gedney Unit, General Signal.

2.2 BUILDING WIRES AND CABLES

A UL-listed building wires and cables with conductor material, insulation type, cable construction,
and rating as specified in Part 3 "Applications" Article.

B. Rubber Insulation: Conform to NEMA WC 3.
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C. Thermoplastic Insulation: Conform to NEMA WC 5.

D. Cross-Linked Polyethylene Insulation: Conform to NEMA WC 7.

E. Ethylene Propylene Rubber Insulation: Conform to NEMA WC 8.

F. Solid conductor for 10 AWG and smaller; stranded conductor for larger than 10 AWG.
G. Coverings shall be plenum rated above all suspended ceilings.

2.3 CONNECTORS AND SPLICES
A UL-listed factory-fabricated wiring connectors of size, ampacity rating, material, and type and
class for application and for service indicated. Select to comply with Project's installation
requirements and as specified in Part 3 "Applications"” Article.
PART 3 - EXECUTION
3.1 EXAMINATION
A Examine raceways and building finishes to receive wires and cables for compliance with
installation tolerances and other conditions. Do not proceed with installation until unsatisfactory

conditions have been corrected.

3.2 APPLICATIONS

A Service Entrance: Type USE, copper conductor.

B. Service Entrance: Type RHW or THWN, copper conductor, in raceway.

C. Feeders: Type THHN/THWN, copper conductor, in raceway.

D. Feeders: Type UF, copper conductor, 90C insulation.

E. Feeders: Type MC, 3-conductor copper or aluminum, 90C insulation, aluminum corrugated

sheath, PVC jacket, in cable tray.

F. Branch Circuits: Type THHN/THWN, copper conductor, in raceway.
G. Branch Circuits: Type AC cable, copper conductor, 75C insulation.
H. Type MC cable, copper conductor, 75C insulation.

l. Fire Alarm Circuits: Power-limited fire protective signalling circuit cable.
J. Fire Alarm Circuits: Type THHN/THWN, copper conductor, in raceway.

K. Class 1 Control Circuits: Type THHN/THWN, copper conductor, in raceway.
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L. Class 2 Control Circuits: Power-limited tray cable, in cable tray.
M. Class 2 Control Circuits: Power-limited cable, concealed in building finishes.
N. Class 2 Control Circuits: Type THHN/THWN, copper conductor, in raceway.

3.3 INSTALLATION

A Install wires and cables as indicated, according to manufacturer's written instructions and the
NECA "Standard of Installation."

B. Remove existing wire from raceway before pulling in new wire and cable.
C. Pull conductors into raceway simultaneously where more than one is being installed in same
raceway.
1. Use pulling compound or lubricant where necessary; compound used must not deteriorate
conductor or insulation.
2. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips

that will not damage cables or raceway.

D. Install exposed cable, parallel and perpendicular to surfaces or exposed structural members, and
follow surface contours where possible.

E. Conductor Splices: Keep to minimum.
1. Install splices and tapes that possess equivalent or better mechanical strength and
insulation ratings than conductors being spliced.
2. Use splice and tap connectors that are compatible with conductor material.
F. Wiring at Outlets: Install with at least 12 inches (300 mm) of slack conductor at each outlet.
G. Connect outlets and components to wiring and to ground as indicated and instructed by

manufacturer. Tighten connectors and terminals, including screws and bolts, according to
equipment manufacturer's published torque-tightening values for equipment connectors. Where
manufacturer's torquing requirements are not indicated, tighten connectors and terminals
according to tightening torques specified in UL Standard 486A.

3.4 FIELD QUALITY CONTROL

A. Testing Firm: Owner will employ and pay an independent testing firm to perform specified field
quality-control testing.

B. Testing Firm: Provide the services of a qualified independent testing firm to perform specified
field quality-control testing.

C. Testing: Upon installation of wires and cables and before electrical circuitry has been energized,
demonstrate product capability and compliance with requirements.

WIRES AND CABLES 16120 -4



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

1. Procedures: Perform each visual and mechanical inspection and electrical test stated in
NETA Standard ATS, Section 7.3.1. Certify compliance with test parameters.

D. Correct malfunctioning products at site, where possible, and retest to demonstrate compliance;

otherwise, remove and replace with new units, and retest.

END OF SECTION 16120
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SECTION 16135 - CABINETS, BOXES, AND FITTINGS

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this section:
1. "Basic Electrical Requirements."”
2. "Basic Electrical Materials and Methods."
SUMMARY
A This section includes cabinets, boxes, and fittings for electrical installations and certain types of
electrical fittings not covered in other sections. Types of products specified in this Section
include:
1. Outlet and device boxes.
2. Pull and junction boxes.
3. Floor boxes and service fittings.
4. Cabinets.
5. Hinged door enclosures.
6. Boxes and fittings for hazardous locations.
B. Conduit-body-type electrical enclosures and wiring fittings are specified in Division 16 Section
"Raceways."
DEFINITIONS
A Cabinets: An enclosure designed either for surface or for flush mounting and having a frame, or

trim in which a door or doors may be mounted.

B. Device Box: An outlet box designed to house a receptacle device or a wiring box designed to
house a switch.

C. Enclosure: A box, case, cabinet, or housing for electrical wiring or components.

D. Hinged Door Enclosure: An enclosure designed for surface mounting and having swinging doors
or covers secured directly to and telescoping with the walls of the box.

E. Outlet Box: A wiring enclosure where current is taken from a wiring system to supply utilization
equipment.
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Wiring Box: An enclosure designed to provide access to wiring systems or for the mounting of
indicating devices or of switches for controlling electrical circuits.

14 SUBMITTALS

A.

General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections:

1. Product data for cabinets and enclosures with classification higher than NEMA 1.

2. Shop drawings for floor boxes and boxes, enclosures and cabinets that are to be shop
fabricated, (nonstock items). For shop fabricated junction and pull boxes, show
accurately scaled views and spatial relationships to adjacent equipment. Show box types,
dimensions, and finishes.

15 QUALITY ASSURANCE

A

B.

UL Listing and Labeling: Items provided under this section shall be listed and labeled by UL.

Nationally Recognized Testing Laboratory Listing and Labeling (NRTL): Items provided under
this section shall be listed and labeled by a NRTL. The term "NRTL" shall be as defined in
OSHA Regulation 1910.7.

National Electrical Code Compliance: Components and installation shall comply with NFPA 70
"National Electrical Code."”

NEMA Compliance: Comply with NEMA Standard 250, "Enclosures for Electrical Equipment
(1000 Volts Maximum)."

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Floor Boxes:

a. American Electric.

b. Butler Mfg. Co.

c. Cooper Industries, Inc.

d. Raco, Inc.

e. Thomas & Betts Corp.
2. Cabinets:

a. Electric Panelboard, Inc.
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2.2

2.3

2.4

Erickson Electrical Equipment Co.
Hoffman Engineering Co.

Parker Electrical Mfg. Co.

Spring City Electrical Mfg. Co.
Square D Co.

- o o0 o

3. Boxes and Fittings for Hazardous Locations:

Adalet-PLM.

Cooper Industries, Inc.

Killark Electric Mfg. Co.
OZ/Gedney.

Robroy Industries, Inc.

Spring City Electrical Mfg. Co.
Woodhead Industries, Inc.

@ "o o0 o

CABINETS, BOXES, AND FITTINGS, GENERAL

A

Electrical Cabinets, Boxes, and Fittings: Of indicated types, sizes, and NEMA enclosure classes.
Where not indicated, provide units of types, sizes, and classes appropriate for the use and location.
Provide all items complete with covers and accessories required for the intended use. Provide
gaskets for units in damp or wet locations.

MATERIALS AND FINISHES

Sheet Steel: Flat-rolled, code-gage, galvanized steel.

Fasteners for General Use: Corrosion resistant screws and hardware including cadmium and zinc
plated items.

Fasteners for Damp or Wet Locations: Stainless steel screws and hardware.

Cast Metal for Boxes, Enclosures, and Covers; Copper-free aluminum except as otherwise
specified.

Exterior Finish: Gray baked enamel for items exposed in finished locations except as otherwise
indicated.

Painted Interior Finish: Where indicated, white baked enamel.

Fittings for Boxes, Cabinets, and Enclosures: Conform to UL 514B. Malleable iron or zinc plated
steel for conduit hubs, bushings and box connecters.

METAL OUTLET, DEVICE, AND SMALL WIRING BOXES

A

General: Conformto UL 514A, "Metallic Outlet Boxes, Electrical," and UL 514B, "Fittings for
Conduit and Outlet Boxes." Boxes shall be of type, shape, size, and depth to suit each location and
application.
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2.5

2.6

Steel Boxes: Conform to NEMA OS 1, "Sheet Steel Outlet Boxes, Device Boxes, Covers, and
Box Supports." Boxes shall be sheet steel with stamped knockouts, threaded screw holes and
accessories suitable for each location including mounting brackets and straps, cable clamps,
exterior rings and fixture studs.

Cast-Aluminum Boxes: Copper free aluminum threaded raceway entries, and features and
accessories suitable for each location including mounting ears, threaded screw holes for devices
and closure plugs.

Cast-Iron Boxes: Iron alloy, waterproof, with threaded raceway entries and features and
accessories suitable for each location, including mounting ears, threaded screw holes for devices
and closure plugs.

Cast-Iron Floor Boxes: Fully adjustable, waterproof, with threaded raceway entrances, adjusting
rings, gaskets, and brass floor plates. Where indicated, provide multi-section boxes with
individual hinged section covers and provide for a duplex receptacle under one or more of the
covers.

Steel Floor Boxes: Sheet steel, concrete tight, fully adjustable, with stamped knockouts, adjusting
rings, and brass floor plates. Where indicated, provide multi-section boxes with concealed
individual section covers under a common flush floor plate. Provide for a duplex receptacle in one
of the concealed section covers and a one inch diameter bushed opening in the other.

Service Fittings for Floor Outlet Boxes: Surface mounted horizontal, cast aluminum type 3-inches
high, suitable for finished spaces and finished in satin aluminum, except as otherwise indicated.
Provide duplex receptacle or 1-inch bushed opening for telephone or other communications
service as indicated. Equip fitting for attaching flat to floor box cover.

NONMETALLIC OUTLET, DEVICE, AND SMALL WIRING BOXES

A

General: Conform to NEMA OS 2, "Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box
Supports” and UL 514C, " Nonmetallic Outlet Boxes, Flush Device Boxes and Covers." Boxes
shall be molded PVC units of type, shape, size, and depth to suit location and application.

Boxes for Concealed Work: Mounting provisions and wiring entrances to suit installation
conditions and wiring method used.

Boxes for Exposed Work: Ultra-violet stabilized, nonconductive, high impact-resistant boxes with
integrally molded raceway entrance hubs and removable mounting flanges. Boxes shall be
equipped with threaded screw holes for device and cover plate mounting. Each box shall have a
molded cover of matching PVC material suitable for the application.

PULL AND JUNCTION BOXES

A

General: Comply with UL 50, "Electrical Cabinets and Boxes", for boxes over 100 cubic inches
volume. Boxes shall have screwed or bolted on covers of material same as box and shall be of
size and shape to suit application.
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2.7

Steel Boxes: Sheet steel with welded seams. Where necessary to provide a rigid assembly,
construct with internal structural steel bracing.

Hot-Dipped Galvanized Steel Boxes: Sheet steel with welded seams. Where necessary to provide
a rigid assembly, construct with internal structural steel bracing. Hot-dip galvanized after
fabrication. Cover shall be gasketed.

Stainless-Steel Boxes: Fabricate of stainless steel conforming to Type 302 of ASTM A 167,
"Specification for Stainless and Heat Resisting Chromium-Nickel Steel Plate, Sheet, and Strip."
Where necessary to provide a rigid assembly, construct with internal structural stainless steel
bracing. Cover shall be gasketed.

Cast-Aluminum Boxes: Molded of copper free aluminum, with gasketed cover and integral
threaded conduit entrances.

Cast-lron Boxes: Molded of cast iron alloy with gasketed cover and integral threaded conduit
entrances.

Cast Nonmetallic Boxes: Ultra-violet stabilized, nonconductive, high impact-resistant P\/C boxes
with gasketed cover and integral mounting flanges.

Boxes Approved for Classified Locations: Cast metal or cast nonmetallic boxes conforming to
UL 886, "Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations,"” listed and
labeled for use in the specific location classification, and with the specific hazardous material
encountered. Conduit entrances shall be integral threaded type.

CABINETS

A

B.

Comply with UL 50, "Electrical Cabinets and Boxes."

Construction: Sheet steel, NEMA 1 class except as otherwise indicated. Cabinet shall consist of a
box and a front consisting of a one piece frame and a hinged door. Arrange door to close against a
rabbet placed all around the inside edge of the frame, with a uniformly close fit between door and
frame. Provide concealed fasteners, not over 24-inches apart, to hold fronts to cabinet boxes and
provide for adjustment. Provide flush or concealed door hinges not over 24-inches apart and not
over 6-inches from top and bottom of door. For flush cabinets, make the front approximately 3/4
inch larger than the box all around. For surface mounted cabinets make front same height and
width as box.

Doors: Double doors for cabinets wider than 24-inches. Telephone cabinets wider than 48-inches
may have sliding or removable doors.

Locks: Combination spring catch and key lock, with all locks for cabinets of the same system
keyed alike. Locks may be omitted on signal, power, and lighting cabinets located within wire
closets and mechanical-electrical rooms. Locks shall be of a type to permit doors to latch closed
without locking.
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2.8 STEEL ENCLOSURES WITH HINGED DOORS

w >

Comply with UL 50, "Cabinets and Enclosures™ and NEMA ICS 6,
"Enclosures for Industrial Controls and Systems."

Construction: Sheet steel, 16 gage, minimum, with continuous welded seams. NEMA class as
indicated; arranged for surface mounting.

Doors: Hinged directly to cabinet and removable, with approximately 3/4-inch flange around all
edges, shaped to cover edge of box. Provide handle operated, key locking latch. Individual door
width shall be no greater than 24-inches. Provide multiple doors where required.

Mounting Panel: Provide painted removable internal mounting panel for component installation.
Enclosure: NEMA 12 except as indicated. Where door gasketing is required, provide neoprene

gasket attached with oil-resistant adhesive, and held in place with steel retaining strips. For all
enclosures of class higher than NEMA 1, use hubbed raceway entrances.

29 CAST METAL ENCLOSURES WITH HINGED DOORS

A

Copper free aluminum with bolted, hinged doors. Where used at hazardous (classified) locations,
enclosures shall conform to UL and shall be listed and labeled for the classification of hazard
involved.

2.10 MOLDED NONMETALLIC ENCLOSURES WITH HINGED DOOR

A

General: Molded, glass fiber reinforced high impact strength polyester with bolt or screw secured
doors and solid neoprene gaskets.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A

E.

Locations: Install items where indicated and where required to suit code requirements and
installation conditions.

Cap unused knockout holes where blanks have been removed and plug unused conduit hubs.
Support and fasten items securely in accordance with Division 16 Section "Supporting Devices."

Sizes shall be adequate to meet NEC volume requirements, but in no case smaller than sizes
indicated.

Remove sharp edges where they may come in contact with wiring or personnel.

3.2 APPLICATIONS
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3.3

Cabinets: Flush mounted, NEMA enclosure type 1 except as otherwise indicated.

Hinged Door Enclosures: NEMA type 12 enclosure except as indicated.

Hinged Door Enclosures Outdoors: Install drip hood, factory tailored to individual units.

Hinged Door Enclosures in Corrosive Locations: NEMA type 4X metal enclosure.

Hinged Door Enclosures in Corrosive Locations: NEMA type 4X nonmetallic enclosure.

Outlet Boxes and Fittings: Install outlet and device boxes and associated covers and fittings of
materials and NEMA types suitable for each location and in conformance with the following
requirements:

IS

10.

Interior Dry Locations: NEMA type 1, sheet steel or nonmetallic as permitted by local
code.

Interior Dry Locations: Sheet steel, NEMA type 1.

Interior Dry Locations: Nonmetallic, NEMA type 1.

Locations Exposed to Weather or Dampness: Cast metal, NEMA type 3.

Locations Exposed to Weather or Dampness: Cast metal, NEMA type 3R.

Locations Exposed to Weather or Dampness: Molded PVC or glass fiber reinforced
plastic, NEMA type 3,

Locations Exposed to Weather or Dampness: Molded PVC or glass fiber reinforced
plastic, NEMA type 3R.

Wet Locations: NEMA type 4 enclosures.

Corrosive Locations: NEMA type 4X enclosures.

Hazardous (Classified) Locations: NEMA type listed and labeled for the location and
class of hazard indicated.

Pull and Junction Boxes: Install pull and junction boxes of materials and NEMA types suitable
for each location except as otherwise indicated.

Floor Boxes: In slabs on grade and wet locations use NEMA type 4 boxes. At other locations in
slabs, use concrete-tight NEMA 1 boxes.

INSTALLATION OF OUTLET BOXES

A

Outlets at Windows and Doors: Locate close to window trim. For outlets indicated above doors
use 6 - 9" mounting height above finished floor and center outlets above the door opening except
as otherwise indicated.

Column and Pilaster Locations: Locate outlet boxes for switches and receptacles on columns or
pilasters so the centers of the columns are clear for future installation of partitions.

Locations in Special Finish Materials: For outlet boxes for receptacles and switches mounted in
desks or furniture cabinets or in glazed tile, concrete block, marble, brick, stone or wood walls,
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3.4

use rectangular shaped boxes with square corners and straight sides. Install such boxes without
plaster rings. Saw cut all recesses for outlet boxes in exposed masonry walls.

Gasketed Boxes: At the following locations use cast metal, threaded hub type boxes with
gasketed weatherproof covers:

1. Exterior locations.

2. Where surface mounted on unfinished walls, columns or pilasters. (Cover gaskets may
be omitted in dry locations).

3. Where exposed to moisture laden atmosphere.

4. At food preparation equipment within four ft. of steam connections.

5. Where indicated.

Cast-lron Boxes: Iron alloy, waterproof, with threaded raceway entries and features and
accessories suitable for each location, including mounting ears, threaded screw holes for devices
and closure plugs.

Mounting: Mount outlet boxes for switches with the long axis vertical or as indicated. Mount
boxes for receptacles either vertically or horizontally but consistently either way. Three or more
gang boxes shall be mounted with the long axis horizontal. Locate box covers or device plates so
they will not span different types of building finishes either vertically or horizontally. Locate
boxes for switches near doors on the side opposite the hinges and close to door trim, even though
electrical floor plans may show them on hinge side.

Ceiling Outlets: For fixtures, where wiring is concealed, use outlet boxes 4-inches square by 1-
1/2-inches deep, minimum.

Cover Plates for Surface Boxes: Use plates sized to box front without overlap.

Protect outlet boxes to prevent entrance of plaster, and debris. Thoroughly clean foreign material
from boxes before conductors are installed.

Concrete Boxes: Use extra deep boxes to permit side conduit entrance without interfering with
reinforcing, but do not use such boxes with over 6-inch depth.

Floor Boxes: Install in concrete floor slabs so they are completely enveloped in concrete except
for the top. Where normal slab thickness will not envelop box as specified above, provide
increased thickness of the slab. Provide each compartment of each floor box with grounding
terminal consisting of a washer-in-head machine screw, not smaller than no. 10-32, screwed into a
tapped hole in the box. Adjust covers of floor boxes flush with finished floor.

Existing Outlet Boxes: Where extension rings are required to be installed, drill new mounting
holes in the rings to align with the mounting holes on the existing boxes where existing holes are
not aligned.

INSTALLATION OF PULL AND JUNCTION BOXES
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A Box Selection: For boxes in main feeder conduit runs, use sizes not smaller than 8-inches square
by 4-inches deep. Do not exceed 6 entering and 6 leaving raceways in a single box. Quantities of
conductors (including equipment grounding conductors) in pull or junction box shall not exceed

the following:
Size of Maximum
Largest no. of
Conductors Conductors
in Box in Box

No. 4/0 AWG 30
250 MCM 20
500 MCM 15
Over 500 MCM 10

3.5

3.6

3.7

1. Cable Supports: Install clamps, grids, or devices to which cables may be secured.
Arrange cables so they may be readily identified. Support cable at least every 30-inches
inside boxes.

2. Mount pull boxes in inaccessible ceilings with the covers flush with the finished ceiling.

3. Size: Provide pull and junction boxes for telephone, signal, and other systems at least 50

percent larger than would be required by Article 370 of NEC, or as indicated. Locate
boxes strategically and provide shapes to permit easy pulling of future wires or cables of
types normal for such systems.

INSTALLATION OF CABINETS AND HINGED DOOR ENCLOSURES

A Mount with fronts straight and plumb.

B. Install with tops 78-inches above floor.

C. Set cabinets in finished spaces flush with walls.

GROUNDING

A Electrically ground metallic cabinets, boxes, and enclosures. Where wiring to item includes a

grounding conductor, provide a grounding terminal in the interior of the cabinet, box or enclosure.
CLEANING AND FINISH REPAIR

A. Upon completion of installation, inspect components. Remove burrs, dirt, and construction debris
and repair damaged finish including chips, scratches, abrasions and weld marks.

B. Galvanized Finish: Repair damage using a zinc-rich paint recommended by the tray manufacturer.

C. Painted Finish: Repair damage using matching corrosion inhibiting touch-up coating.

END OF SECTION 16135
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SECTION 16143 - WIRING DEVICES

PART 1 - GENERAL

11

1.2

13

14

RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this section:
1. Basic Electrical Requirements.
SUMMARY
A This Section includes the following:
1. Receptacles
2. Ground Fault Circuit Interrupter Receptacles
3. Plugs
4, Plug Connectors
5. Snap Switches
6. Wall Plates
7. Poke-Through Assemblies
B. Related Sections: The following sections contain requirements that relate to this section:
1. Division 16 Section "Circuit and Motor Disconnects" for devices other than snap
switches and plug/receptacle sets used as disconnects for motors.
2. Division 16 Section "Electrical Identification" for requirements for legends to be

engraved on wall plates.

SUBMITTALS

A Product data for each type of product specified.

B. Samples of those products indicated for sample submission in Architect's comments on product
data submittal. Include color and finish samples of device plates and other items per Architect's
request.

QUALITY ASSURANCE

A Regulatory Requirements: Comply with provisions of the following codes.
B. NFPA 70 "National Electrical Code".
1. UL and NEMA Compliance: Provide wiring devices which are listed and labeled by UL

and comply with applicable UL and NEMA standards.
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1.5 SEQUENCE AND SCHEDULING

A.

Schedule installation of finish plates after the surface upon which they are installed has received
final finish.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products which may be incorporated in the work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Bryant Electric Co.
Challenger-Circle F
Crouse-Hinds Co.

Eagle Electric Mfg. Co.
General Electric Co.

Hubbell Inc.

Pass and Seymour Inc.

Slater Electric Co.

Square D Co.

Steel City; Midland-Ross Corp.
Walker Division-Butler Mfg. Co.

©ooNOoGA~®DR
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2.2 WIRING DEVICES:

A

WIRING DEVICES

General: Provide wiring devices, in types, characteristics, grades, colors, and electrical ratings for
applications indicated which are UL listed and which comply with NEMA WD 1 and other
applicable UL and NEMA standards. Provide ivory color devices and wall plates except as
otherwise indicated. Verify color selections with Architect.

Receptacles: As scheduled in Table 1 in Part 3 below. Comply with UL 498 and NEMA WD 1.

Receptacles, Industrial Heavy Duty: Provide pin and sleeve design receptacles conforming to UL
498. Comply with UL 1010 where installed in hazardous locations. Provide features indicated.

Ground-Fault Interrupter (GFI) Receptacles: as indicated in Table 1 in Part 3 below; provide
"feed-thru" type ground-fault circuit interrupter, with integral heavy-duty NEMA 5-20R duplex
receptacles arranged to protect connected downstream receptacles on same circuit. Provide unit
designed for installation in a 2-3/4 inch deep outlet box without adapter, grounding type, Class A,
Group 1, per UL Standard 94.3.

Plugs: 15-amperes, 125-volts, 3-wire, grounding, armored cap plugs, parallel blades with cord
clamp, and 0.4 inch cord hole; match NEMA configuration with power source's.
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Plug Connectors: 15-amperes, 125-volts, bakelite-body armored connectors, 3-wire, grounding,
parallel blades, double wipe contact, with cord clamp, and 0.4 inch cord hole, match NEMA
configuration to mating plug's. Arrange as indicated.

Snap Switches: quiet type AC switches as indicated in Table 2 in Part 3 below. Comply with UL
20 and NEMA WD1.

Combination Switch and Receptacle: general-duty 3-way quiet switch, 20-amperes, 120-277 volts
AC, with toggle switch handle, and 3-wire grounding receptacle, 15-amperes, 120-volts, equip
with plaster ears, and with break-off tab feature which allows wiring with separate or common
feed, with NEMA configuration 5-15R.

Dimmer Switches: solid state dimmer switches conforming to NEMA WD 1, mounted in outlet
boxes as indicated and in accordance with the following:

1. Incandescent Lamp Dimmers: modular dimmer switches for incandescent fixtures;
switch poles and wattage as indicated, 120-volts, 60-Hz, with continuously adjustable
rotary knob or toggle, anodized aluminum face, single-pole, with soft-tap of other quiet
on-off switch. Equip with electromagnetic filter to eliminate noise, RF and TV
interference, and 5 inch wire connecting leads.

2. Fluorescent Lamp Dimmers: full-wave modular type AC dimmer switches, for
fluorescent fixtures; wattage and voltage ratings as indicated, and electromagnetic filters
to minimize noise, and RF and TV interference. Construct with continuously adjustable
trim potentiometer for adjustment of low end dimming, anodized heat sinks, 5 inch wire
connecting leads and quiet on-off switch.

2.3 WIRING DEVICE ACCESSORIES

A

WIRING DEVICES

Wall plates: single and combination, of types, sizes, and with ganging and cutouts as indicated.
Provide plates which mate and match with wiring devices to which attached. Provide metal
screws for securing plates to devices with screw heads colored to match finish of plates. Provide
wall plate color to match wiring devices except as otherwise indicated. Provide wall plates with
engraved legend where indicated. Conform to requirements of Section "Electrical Identification."
Provide plates possessing the following additional construction features:

Material and Finish: steel plate with wrinkled finish, baked-on white insulating enamel.
Material and Finish: 0.04 inch thick, type 302 satin finished stainless steel.

Material and Finish: 0.04 inch thick brass, brushed.

Material and Finish: 0.04 inch thick brass, satin chrome plated.

Material and Finish: 0.05 inch thick aluminum, anodized.

Material and Finish: steel plate, galvanized.

Material and Finish: plastic, ribbed.

Material and Finish: plastic, smooth.

O N~ wdRE

Poke-Through Assembly Devices: factory-fabricated poke-through assembly devices with
modular, above-floor service outlets, multi-channeled thru-floor raceway/fire stop assembly and
below-floor junction box assembly. Construct above floor service fitting of die cast, satin finished
aluminum with 20-ampere, 125-volts, gray duplex NEMA 5-20R receptacle and modular
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communication/data service outlet with separation barrier between power and low-tension section.
Provide integral assembly UL listed as a total unit, with fire rating consistent with that of floor
penetrated.

PART 3 - EXECUTION

3.1 INSTALLATION OF WIRING DEVICES AND ACCESSORIES:

A

Install wiring devices and accessories as indicated, in accordance with manufacturer's written
instructions, applicable requirements of NEC and in accordance with recognized industry practices
to fulfill project requirements.

Coordinate with other Work, including painting, electrical boxes and wiring installations, as
necessary to interface installation of wiring devices with other Work.

Install wiring devices only in electrical boxes which are clean; free from building materials, dirt,
and debris.

Install galvanized steel wallplates in unfinished spaces.

Install wiring devices after wiring work is completed.

Install wall plates after painting work is completed.

Tighten connectors and terminals, including screws and bolts, in accordance with equipment
manufacturer's published torque tightening values for wiring devices. Where manufacturer's
torquing requirements are not indicated, tighten connectors and terminals to comply with

tightening torques specified in UL Standard 486A. Use properly scaled torque indicating hand
tool.

3.2 PROTECTION

A

Protect installed components from damage. Replace damaged items prior to final acceptance.

3.3 FIELD QUALITY CONTROL

A

WIRING DEVICES

Testing: Prior to energizing circuits, test wiring for electrical continuity, and for short-circuits.
Ensure proper polarity of connections is maintained. Subsequent to energizing, test wiring devices
and demonstrate compliance with requirements, operating each operable device at least six times.

Test ground fault interruptor operation with both local and remote fault simulations in accordance
with manufacturer recommendations.

TABLE 1 (See Evaluations, Ref 3)
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RECEPTACLES

DESIG- CURRENT NEMA
NATION RATING VOLTAGE SINGLE/
1* AMPS RATING DUPLEX
- 20 125 DUPLEX
H 20 125 DUPLEX
- 20 125 SINGLE
c 15 125 SINGLE
WP 20 125 DUPLEX
WP GFlI 20 125 DUPLEX
- 20 480 SINGLE
NOTES

1* Letter designations are used where symbols alone do

not clearly designate on plans locations where
specific receptacle types are used.

2* Item is a clock type outlet with device recessed below
face of cover plate and with hood to hang clock.

3* Protects downstream receptacles on same circuit.

4* Provide matching cap.
D. TABLE 2 (See Evaluations, Ref 3)

SNAP SWITCHES

DESIG-

NATION TYPICAL LOAD

1* APPLICATION RATING

S CONTROL 20A
LIGHTS

S3 CONTROL 20A
LIGHTS

S DISCONN. 1HP
MOTOR

S DISCONN. 2HP
MOTOR

SP SWITCH & 20A
PILOT LIGHT

WIRING DEVICES

VOLTAGE

RATING
(AC)

120/277
120/277
120/277
115/575

120/277

CONFIG-

URATION UL GRADE NOTES

5-20R HEAVY
DUTY
5-20R HOSPITAL
5-20R HEAVY
DUTY
5-20R GEN. 2*
DUTY
5-20R HEAVY WEATHER-
DUTY PROOF
5-20R HEAVY INTEGRAL
DUTY GFI 3*
L16-20R HEAVY 4*
DUTY
POLES UL GRADE NOTES
1 HEAVY DUTY -
3-way HEAVY DUTY -
1 HEAVY DUTY 2*
3 HEAVY DUTY 2*
1 HEAVY DUTY 3*
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SD

NOTES

1*

2%
3*
4*

DIMMER SWITCH 600W 120

For snap switches, designation is the same as the
symbol used on plans for the device. Type of switch
is determined from plan context including type of
device or circuit being controlled.

No overload element in switch.

Pilot light "on™ when switch is "on".

Derate dimmer switch per manufacturer's

recommendations where dimmers are ganged together.

END OF SECTION 16143

WIRING DEVICES

HEAVY DUTY 4*
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SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this section:

1. Basic Electrical Requirements
2. Fuses

1.2 SUMMARY
A. This Section includes circuit and motor disconnects.
B. Related Sections: The following sections contain requirements that relate to this section:

1. Division 16 Section "Wiring Devices" for snap switches used as motor disconnects.

2. Division 16 Section "Motor Controllers" for combination type starters which incorporate
disconnect switches in the same enclosure as the starter and manual motor starters which include
the disconnect function as part of the starter switch assembly.

1.3 SUBMITTALS

A. Product data for each type of product specified.

B. Maintenance data for circuit and motor disconnects, for inclusion in Operation and Maintenance Manual
specified in Division 1 and Division 16 Section "Basic Electrical Requirements."

1.4 QUALITY ASSURANCE
A. Electrical Component Standards: Provide components complying with NFPA 70 "National Electrical
Code" and which are listed and labeled by UL. Comply with UL Standard 98 and NEMA Standard KS 1.
PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
which may be incorporated in the work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Appleton
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Challenger

Crouse-Hinds Co.
Cutler-Hammer Inc.

Furnas Electric Co.

General Electric Co.
General Switch Corp.
Square D Company.
Westinghouse Electric Corp.

© oo NOo A WD

2.2 CIRCUIT AND MOTOR DISCONNECT SWITCHES

A. General: Provide circuit and motor disconnect switches in types, sizes, duties, features ratings, and
enclosures as indicated. Provide NEMA 1 enclosure except for outdoor switches, and other indicated
locations provide NEMA 3R enclosures with raintight hubs. For motor and motor starter disconnects,
provide units with horsepower ratings suitable to the loads.

B. Fusible Switches: (general duty) switches, with fuses of classes and current ratings indicated. See Section
"FUSES" for specifications. Where current limiting fuses are indicated, provide switches with non-
interchangeable feature suitable only for current limiting type fuses.

C. Non-fusible Disconnects: (general duty) switches of classes and current ratings as indicated.

D. Double-Throw Switches: (general duty) switches of classes and current ratings as indicated.

E. Bolted Pressure Switches: bolted pressure switches conforming to and listed under UL Standard 977;
single or double-throw arrangement as indicated. For fusible units provide fuses as indicated.

F. Service Switches: (general duty) fusible switches. UL listed for use as service equipment under UL
Standard 98 or 869.

G. Switches for Classified (Hazardous) Locations: heavy duty switches, with UL labels and listings for
hazardous location classifications in which installed.

2.3 ACCESSORIES
A. Electrical Interlocks: Provide humber and arrangement of interlock contacts in switches as indicated.

B. Special Enclosure Material: Provide special enclosure material as follows for switches indicated:

1. Stainless Steel Type 304.
2. Molded fiberglass reinforced plastic.
3. Heavy cast aluminum.

C. Captive Fuse Pullers: Provide built-in fuse pullers arranged to facilitate fuse removal.

PART 3 - EXECUTION

3.1 INSTALLATION OF CIRCUIT AND MOTOR DISCONNECTS
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A. General: Provide circuit and motor disconnect switches as indicated and where required by the above
Code. Comply with switch manufacturers' printed installation instructions.

3.2 FIELD QUALITY CONTROL

A. Testing: Subsequent to completion of installation of electrical disconnect switches, energize circuits and
demonstrate capability and compliance with requirements. Except as otherwise indicated, do not test
switches by operating them under load. However, demonstrate switch operation through six
opening/closing cycles with circuit unloaded. Open each switch enclosure for inspection of interior,
mechanical and electrical connections, fuse installation, and for verification of type and rating of fuses
installed. Correct deficiencies then retest to demonstrate compliance. Remove and replace defective units
with new units and retest.

END OF SECTION 16170
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SECTION 16190 - SUPPORTING DEVICES

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

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

Requirements of the following Division 16 Sections apply to this section:

1. "Basic Electrical Requirements."”
2. "Basic Electrical Materials and Methods."
SUMMARY

This Section includes secure support from the building structure for electrical items by means of hangers,
supports, anchors, sleeves, inserts, seals, and associated fastenings.

Related Sections: The following Sections contains requirements that relate to this Section:

1. Division 3 Section "Concrete Accessories" for inserts, anchors, and sleeves to be installed in
concrete for use with supporting devices.

2. Division 5 Section "Metal Fabrications" for requirements for miscellaneous metal items involved
in supports and fastenings.

3. Division 7 Section "Joint Sealers" for requirements for firestopping at sleeves through walls and
floors that are fire barriers.

4. Refer to other Division 16 sections for additional specific support requirements that may be

applicable to specific items.
SUBMITTALS

General: Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

Product data for each type of product specified.

1. Hanger and support schedule showing manufacturer's figure number, size, spacing, features, and
application for each required type of hanger, support, sleeve, seal, and fastener to be used.

Shop drawings indicating details of fabricated products and materials.
QUALITY ASSURANCE

Electrical Component Standard: Components and installation shall comply with NFPA 70 "National
Electrical Code."
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B. Electrical components shall be listed and labeled by UL, ETL, CSA, or other approved, nationally
recognized testing and listing agency that provides third-party certification follow-up services.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated in the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Slotted Metal Angle and U-Channel Systems:

Allied Tube & Conduit
American Electric

B-Line Systems, Inc.

Cinch Clamp Co., Inc.

GS Metals Corp.

Haydon Corp.

Kin-Line, Inc.

Unistrut Diversified Products

Se@ "o o0 oW

2. Conduit Sealing Bushings:

Bridgeport Fittings, Inc.
Cooper Industries, Inc.
Elliott Electric Mfg. Corp.
GS Metals Corp.

Killark Electric Mfg. Co.
Madison Equipment Co.
L.E. Mason Co.
0-Z/Gedney

Producto Electric Corp.
Raco, Inc.

Red Seal Electric Corp.
Spring City Electrical Mgf. Co.
Thomas & Betts Corp.

3 - xT o SQ@ o a0 o

2.2 COATINGS
A. Coating: Supports, support hardware, and fasteners shall be protected with zinc coating or with treatment of
equivalent corrosion resistance using approved alternative treatment, finish, or inherent material

characteristic. Products for use outdoors shall be hot-dip galvanized.

2.3 MANUFACTURED SUPPORTING DEVICES
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24

Raceway Supports: Clevis hangers, riser clamps, conduit straps, threaded C-clamps with retainers, ceiling
trapeze hangers, wall brackets, and spring steel clamps.

Fasteners: Types, materials, and construction features as follows:

1. Expansion Anchors: Carbon steel wedge or sleeve type.
2. Toggle Bolts: All steel springhead type.
3. Powder-Driven Threaded Studs: Heat-treated steel, designed specifically for the intended service.

Conduit Sealing Bushings: Factory-fabricated watertight conduit sealing bushing assemblies suitable for
sealing around conduit, or tubing passing through concrete floors and walls. Construct seals with steel
sleeve, malleable iron body, neoprene sealing grommets or rings, metal pressure rings, pressure clamps,
and cap screws.

Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body and
insulating wedging plug for nonarmored electrical cables in riser conduits. Provide plugs with number and
size of conductor gripping holes as required to suit individual risers. Construct body of malleable-iron
casting with hot-dip galvanized finish.

U-Channel Systems: 16-gage steel channels, with 9/16-inch-diameter holes, at a minimum of 8 inches on
center, in top surface. Provide fittings and accessories that mate and match with U-channel and are of the
same manufacture.

FABRICATED SUPPORTING DEVICES

General: Shop- or field-fabricated supports or manufactured supports assembled from U-channel
components.

Steel Brackets: Fabricated of angles, channels, and other standard structural shapes. Connect with welds
and machine bolts to form rigid supports.

Pipe Sleeves: Provide pipe sleeves of one of the following:
1. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock joint, welded

spiral seams, or welded longitudinal joint. Fabricate sleeves from the following gage metal for
sleeve diameter noted:

a. 3-inch and smaller: 20-gage.

b. 4-inch to 6-inch: 16-gage.

c. over 6-inch: 14-gage.
2. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe.
3. Plastic Pipe: Fabricate from Schedule 80 PVC plastic pipe.

PART 3 - EXECUTION

3.1

INSTALLATION
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A. Install supporting devices to fasten electrical components securely and permanently in accordance with
NEC requirements.

B. Coordinate with the building structural system and with other electrical installation.
C. Raceway Supports: Comply with the NEC and the following requirements:

1. Conform to manufacturer's recommendations for selection and installation of supports.

2. Strength of each support shall be adequate to carry present and future load multiplied by a safety
factor of at least four. Where this determination results in a safety allowance of less than 200 Ibs,
provide additional strength until there is a minimum of 200 Ibs safety allowance in the strength of
each support.

3. Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary to
support raceways. Provide U-bolts, clamps, attachments, and other hardware necessary for hanger
assembly and for securing hanger rods and conduits.

4, Support parallel runs of horizontal raceways together on trapeze-type hangers.

5. Support individual horizontal raceways by separate pipe hangers. Spring steel fasteners may be
used in lieu of hangers only for 1-1/2-inch and smaller raceways serving lighting and receptacle
branch circuits above suspended ceilings only. For hanger rods with spring steel fasteners, use
1/4-inch-diameter or larger threaded steel. Use spring steel fasteners that are specifically designed
for supporting single conduits or tubing.

6. Space supports for raceways in accordance with Table | of this section. Space supports for
raceway types not covered by the above in accordance with NEC.
7. Support exposed and concealed raceway within 1 foot of an unsupported box and access fittings.

In horizontal runs, support at the box and access fittings may be omitted where box or access
fittings are independently supported and raceway terminals are not made with chase nipples or
threadless box connectors.

8. In vertical runs, arrange support so the load produced by the weight of the raceway and the
enclosed conductors is carried entirely by the conduit supports with no weight load on raceway
terminals.

D. Vertical Conductor Supports: Install simultaneously with installation of conductors.

E. Miscellaneous Supports: Support miscellaneous electrical components as required to produce the same
structural safety factors as specified for raceway supports. Install metal channel racks for mounting
cabinets, panelboards, disconnects, control enclosures, pull boxes, junction boxes, transformers, and other
devices.

F. In open overhead spaces, cast boxes threaded to raceways need not be supported separately except where
used for fixture support; support sheet metal boxes directly from the building structure or by bar hangers.
Where bar hangers are used, attach the bar to raceways on opposite sides of the box and support the
raceway with an approved type of fastener not more than 24 inches from the box.

G. Sleeves: Install in concrete slabs and walls and all other fire- rated floors and walls for raceways and cable
installations. For sleeves through fire rated-wall or floor construction, apply UL- listed firestopping sealant
in gaps between sleeves and enclosed conduits and cables in accordance with "Fire Resistant Joint Sealers"
requirement of Division 7 Section "Joint Sealers."
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H. Conduit Seals: Install seals for conduit penetrations of slabs on grade and exterior walls below grade and
where indicated. Tighten sleeve seal screws until sealing grommets have expanded to form watertight seal.

I.  Fastening: Unless otherwise indicated, fasten electrical items and their supporting hardware securely to the
building structure, including but not limited to conduits, raceways, cables, cable trays, busways, cabinets,
panelboards, transformers, boxes, disconnect switches, and control components in accordance with the
following:

1. Fasten by means of wood screws or screw-type nails on wood, toggle bolts on hollow masonry
units, concrete inserts or expansion bolts on concrete or solid masonry, and machine screws,
welded threaded studs, or spring-tension clamps on steel. Threaded studs driven by a powder
charge and provided with lock washers and nuts may be used instead of expansion bolts and
machine or wood screws. Do not weld conduit, pipe straps, or items other than threaded studs to
steel structures. In partitions of light steel construction, use sheet metal screws.

2. Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to depth of more than
3/4 inch in concrete shall not cut the main reinforcing bars. Fill holes that are not used.
3. Ensure that the load applied to any fastener does not exceed 25 percent of the proof test load. Use

vibration- and shock- resistant fasteners for attachments to concrete slabs.

J.  TESTS: Test pull-out resistance of one of each type, size, and anchorage material for the following fastener

types:

1. Expansion anchors.

2. Toggle bolts.

3. Powder-driven threaded studs.

K. Provide all jacks, jigs, fixtures, and calibrated indicating scales required for reliable testing. Obtain the
structural Engineer's approval before transmitting loads to the structure. Test to 90 percent of rated proof
load for fastener. If fastening fails test, revise all similar fastener installations and retest until satisfactory
results are achieved.
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3.2 TABLE I: SPACING FOR RACEWAY SUPPORTS

HORIZONTAL RUNS

Raceway No. of
Size Conductors
(Inches) in Run
1/2,3/4 lor2
1/2,3/4 lor2
1/2,3/4 3 or more
1/2-1 3 or more
1 & larger lor2

1 & larger lor2

1 & larger 3 or more
Any

VERTICAL RUNS

No. of
Raceway Size  Conductors
(Inches) in Run

1/2,3/4

1,1-1/4

1-1/2 and larger
Upto2

2-1/2

3 & larger

Any

NOTES:

RMC &
Location

Flat ceiling or wal
Where it is difficu

l.
It

to provide supports

except at intervals
fixed by the buildi
construction.
Any location.
Any location.
Flat ceiling or wal
Where it is difficu

ng

l.
It

to provide supports

except at intervals
fixed by the build
construction.

Any location.

Concealed.
RMC &

IMC

Location (1,2)
Exposed. 7
Exposed. 8
Exposed. 10
Shaftway. 14
Shaftway. 16
Shaftway. 20
Concealed. 10

(1) Maximum spacing of supports (feet).
(2) Maximum spacings for IMC above apply to straight runs
only. Otherwise the maximums for EMT apply.

Abbreviations: EMT Electrical metallic tubing.
IMC Intermediate metallic conduit.
RMC Rigid metallic conduit.

SUPPORTING DEVICES
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EMT
1)

10
10
10
10
10

10

10
10

RNC

1)

EMT
1)

10

10
10

RNC
1)
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RNC Rigid nonmetallic conduit.

END OF SECTION 16190

SUPPORTING DEVICES 16190 -7



THIS PAGE INTENTIONALLY LEFT BLANK



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

SECTION 16195 - ELECTRICAL IDENTIFICATION

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this section:

1. "Basic Electrical Requirements."
2. "Basic Electrical Materials and Methods."

1.2 SUMMARY

A. This Section includes identification of electrical materials, equipment, and installations. It includes
requirements for electrical identification components including but not limited to the following:

Identification labeling for raceways, cables, and conductors.
Operational instruction signs.

Warning and caution signs.

Equipment labels and signs.

>0

B. Related Sections: The following Sections contain requirements that relate to this Section:
1. Division 9 Section "Painting" for related identification requirements.
2. Division 16 Section "Wires and Cables" for requirements for color coding of conductors for phase

identification.

C. Refer to other Division 16 sections for additional specific electrical identification associated with specific
items.

1.3 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification
Sections.

B. Product Data for each type of product specified.
C. Schedule of identification nomenclature to be used for identification signs and labels.
D. Samples of each color, lettering style, and other graphic representation required for identification materials;

samples of labels and signs.

1.4 QUALITY ASSURANCE
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Electrical Component Standard: Components and installation shall comply with NFPA 70 "National
Electrical Code."

ANSI Compliance: Comply with requirements of ANSI Standard A13.1, "Scheme for the Identification of
Piping Systems," with regard to type and size of lettering for raceway and cable labels.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that

may be incorporated in the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by the following:

1. American Labelmark Co.
2. Calpico, Inc

3. Cole-Flex Corp.

4. Emed Co., Inc.

5. George-Ingraham Corp.

6. Ideal Industries, Inc.

7. Kraftbilt

8. LEM Products, Inc.

9. Markal Corp.

10. National Band and Tag Co.
11. Panduit Corp.

12. Radar Engineers Div., EPIC Corp.
13. Seton Name Plate Co.

14. Standard Signs, Inc.

15. W.H.Brady, Co.

2.2 ELECTRICAL IDENTIFICATION PRODUCTS

A

Adhesive Marking Labels for Raceway and Metal-clad Cable: Pre- printed, flexible, self-adhesive labels
with legend indicating voltage and service (Emergency, Lighting, Power, Light, Power d.c., Air
Conditioning, Communications, Control, Fire).

Label Size: as follows:

1. Raceways 1-Inch and Smaller: 1-1/8 inches high by 4 inches long.
2. Raceways Larger than 1-Inch: 1-1/8 inches high by 8 inches long.

Color: Black legend on orange background.

Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self-adhesive vinyl tape not less than 3
mils thick by 1 inch to 2 inches in width.
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E. Pretensioned Flexible Wraparound Colored Plastic Sleeves for Raceway and Cable Identification: Flexible
acrylic bands sized to suit the raceway diameter and arranged to stay in place by pre- tensioned gripping
action when coiled around the raceway or cable.

F. Wire/Cable Designation Tape Markers: Vinyl or vinyl-cloth, self- adhesive, wraparound, cable/conductor
markers with preprinted numbers and letter.

G. Aluminum, Wraparound, Cable Marker Bands: Bands cut from 0.014- inch thick, aluminum sheet, fitted
with slots or ears for securing permanently around wire or cable jacket or around groups of conductors.
Provide for legend application with stamped letters or numbers.

H. Plasticized Card Stock Tags: Vinyl cloth with preprinted and field-printed legends to suit the application.
Orange background, except as otherwise indicated, with Eyelet for fastener.

I.  Aluminum-Faced Card Stock Tags: Weather-resistant, 18-point minimum card stock faced on both sides
with embossable aluminum sheet, 0.002 inches thick, and laminated with moisture-resistant acrylic
adhesive. Pre-print legend to suit the application, and punch for tie fastener.

J.  Brass or Aluminum Tags: Metal tags with stamped legend, punched for fastener. Dimensions: 2 inches by
2 inches by 19 gage.

K. Engraved, Plastic-Laminated Labels, Signs, and Instruction Plates: Engraving stock melamine plastic
laminate, 1/16-inch minimum thick for signs up to 20 square inches, or 8 inches in length; 1/8-inch thick
for larger sizes. Engraved legend in white letters on black face and punched for mechanical fasteners.

L. Baked-Enamel Warning and Caution Signs for Interior Use: Preprinted aluminum signs, punched for
fasteners, with colors, legend, and size appropriate to the location.

M. Exterior Metal-Backed Butyrate Warning and Caution Signs: Weather-resistant, nonfading, preprinted
cellulose acetate butyrate signs with 20-gage, galvanized steel backing, with colors, legend, and size

appropriate to the location. Provide 1/4-inch grommets in corners for mounting.

N. Fasteners for Plastic-Laminated and Metal Signs: Self-tapping stainless steel screws or number 10/32
stainless steel machine screws with nuts and flat and lock washers.

O. Cable Ties: Fungus-inert, self-extinguishing, one-piece, self- locking nylon cable ties, 0.18-inch minimum

width, 50-1b minimum tensile strength, and suitable for a temperature range from minus 50 deg F to 350
deg F. Provide ties in specified colors when used for color coding.

PART 3 - EXECUTION

31. INSTALLATION
A. Lettering and Graphics: Coordinate names, abbreviations, colors, and other designations used in electrical

identification work with corresponding designations specified or indicated. Install numbers, lettering, and
colors as approved in submittals and as required by code.
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E.

G.

H.

Install identification devices in accordance with manufacturer's written instructions and requirements of
NEC.

Sequence of Work: Where identification is to be applied to surfaces that require finish, install identification
after completion of finish work.

Conduit Identification:

1. Identify high-voltage feeder conduits (over 600 V) by words "DANGER-HIGH VOLTAGE" in black
letters 2 inches high, stenciled at 10-foot intervals over continuous painted orange background.

2. The following areas shall be identified:

a. Onentire floor area directly above conduits running beneath and within 12 inches of a basement or
ground floor that is in contact with earth or is framed above unexcavated space.

b. Onwall surfaces directly external to conduits run concealed within wall.
On all accessible surfaces of concrete envelope around conduits in vertical shafts, exposed at
ceilings or concealed above suspended ceilings.

d. On entire surface of exposed conduits.

3. Apply identification to areas as follows:

a. Clean surface of dust, loose material, and oily films before painting.

b. Prime surfaces: For galvanized metal, use single-component acrylic vehicle coating formulated for
galvanized surfaces. For concrete masonry units, use heavy-duty acrylic resin block filler. For
concrete surfaces, use clear alkali- resistant alkyd binder-type sealer.

c. Apply one intermediate and one finish coat of orange silicone alkyd enamel.

Apply primer and finish materials in accordance with manufacturer's instructions.

Identify Raceways of Certain Systems with Color Banding: Band exposed or accessible raceways of the
following systems for identification. Bands shall be pretensioned, shap-around colored plastic sleeves,
colored adhesive marking tape, or a combination of the two. Make each color band 2 inches wide,
completely encircling conduit, and place adjacent bands of two-color markings in contact, side by side.
Install bands at changes in direction, at penetrations of walls and floors, and at 40-foot maximum intervals
in straight runs. Apply the following colors:

1. Fire Alarm System: Red
2. Mechanical and Electrical Supervisory System: Green and Blue
3. Telephone System: Green and Yellow

Identify Junction, Pull, and Connection Boxes: Code-required caution sign for boxes shall be pressure-
sensitive, self-adhesive label indicating system voltage in black, preprinted on orange background. Install
on outside of box cover. Also label box covers with identity of contained circuits. Use pressure- sensitive
plastic labels at exposed locations and similar labels or plasticized card stock tags at concealed boxes.

Limit use of line markers to direct-burial cables.

Install line marker for underground wiring, both direct-buried and in raceway.
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I.  Conductor Color Coding: Provide color coding for secondary service, feeder, and branch circuit conductors
throughout the project secondary electrical system as follows:

208/120 Volts Phase 480/277 Volts
Black A Yellow

Red B Brown

Blue C Orange

White Neutral White

Green Ground Green

J. Use conductors with color factory-applied the entire length of the conductors except as follows:

1. The following field-applied color-coding methods may be used in lieu of factory-coded wire for sizes
larger than No. 10 AWG.

a. Apply colored, pressure-sensitive plastic tape in half- lapped turns for a distance of 6 inches from
terminal points and in boxes where splices or taps are made. Apply the last two laps of tape with
no tension to prevent possible unwinding. Use 1-inch-wide tape in colors as specified. Do not
obliterate cable identification markings by taping. Tape locations may be adjusted slightly to
prevent such obliteration.

b. Inlieu of pressure-sensitive tape, colored cable ties may be used for color identification. Apply
three ties of specified color to each wire at each terminal or splice point starting 3 inches from the
terminal and spaced 3 inches apart. Apply with a special tool or pliers, tighten for snug fit, and cut
off excess length.

K. Power Circuit Identification: Securely fasten identifying metal tags or aluminum wraparound marker bands
to cables, feeders, and power circuits in vaults, pull boxes, junction boxes, manholes, and switchboard
rooms with 1/4-inch steel letter and number stamps with legend to correspond with designations on
Drawings. If metal tags are provided, attach them with approximately 55-1b test monofilament line or one-
piece self-locking nylon cable ties.

L. Tag or label conductors as follows:

1. Future Connections: Conductors indicated to be for future connection or connection under another
contract with identification indicating source and circuit numbers.

2. Multiple Circuits: Where multiple branch circuits or control wiring or communications/signal
conductors are present in the same box or enclosure (except for three-circuit, four-wire home runs),
label each conductor or cable. Provide legend indicating source, voltage, circuit number, and phase for
branch circuit wiring. Phase and voltage of branch circuit wiring may be indicated by mean of coded
color of conductor insulation. For control and communications/signal wiring, use color coding or
wire/cable marking tape at terminations and at intermediate locations where conductors appear in
wiring boxes, troughs, and control cabinets. Use consistent letter/number conductor designations
throughout on wire/cable marking tapes.

3. Match identification markings with designations used in panelboards shop drawings, Contract
Documents, and similar previously established identification schemes for the facility's electrical
installations.
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M. Apply warning, caution, and instruction signs and stencils as follows:

1. Install warning, caution, or instruction signs where required by NEC, where indicated, or where
reasonably required to assure safe operation and maintenance of electrical systems and of the items to
which they connect. Install engraved plastic- laminated instruction signs with approved legend where
instructions or explanations are needed for system or equipment operation. Install butyrate signs with
metal backing for outdoor items.

2. Emergency Operating Signs: Install engraved laminate signs with white legend on red background
with minimum 3/8-inch high lettering for emergency instructions on power transfer, load shedding, or
other emergency operations.

N. Install equipment/system circuit/device identification as follows:

1. Apply equipment identification labels of engraved plastic- laminate on each major unit of electrical
equipment in building, including central or master unit of each electrical system. This includes
communication/signal/alarm systems, unless unit is specified with its own self-explanatory
identification. Except as otherwise indicated, provide single line of text, with 1/2-inch-high lettering
on 1-1/2-inch-high label (2-inch-high where two lines are required), white lettering in black field. Text
shall match terminology and numbering of the Contract Documents and shop drawings. Apply labels
for each unit of the following categories of electrical equipment.

Panelboards, electrical cabinets, and enclosures.
Access doors and panels for concealed electrical items.
Electrical switchgear and switchboards.

Motor control centers.

Motor starters.

Pushbutton stations.

Power transfer equipment.

Contactors.

Remote-controlled switches.

Dimmers.

Control devices.

Transformers.

Frequency converters.

Battery racks.

Power generating units.

Telephone switching equipment.

Fire alarm master station or control panel.

2T OB 3ITAToOSQ A0 200

O. Apply circuit/control/item designation labels of engraved plastic laminate for disconnect switches,
breakers, pushbuttons, pilot lights, motor control centers, and similar items for power distribution and
control components above, except panelboards and alarm/signal components, where labeling is specified
elsewhere. For panelboards, provide framed, typed circuit schedules with explicit description and
identification of items controlled by each individual breaker.

P. Install labels at locations indicated and at locations for best convenience of viewing without interference
with operation and maintenance of equipment.
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END OF SECTION 16195
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SECTION 16452 - GROUNDING

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this Section:
1. "Basic Electrical Requirements."”
2. "Basic Electrical Materials and Methods."

1.2 SUMMARY

A This Section includes solid grounding of electrical systems and equipment. It includes basic
requirements for grounding for protection of life, equipment, circuits, and systems. Grounding
requirements specified in this Section may be supplemented in other sections of these
Specifications.

B. Related Sections: The following sections contain requirements that relate to this Section:
1. Division 14 Sections "Dumbwaiters,” "Elevators," "Escalators,” and "Materials
Handling" for bonding and grounding requirements.
2. Division 16 Section "Wires and Cables."”

13 SUBMITTALS

A General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data for ground rods, connectors and connection materials, and grounding fittings.

C. Field-testing organization certificate, signed by the Contractor, certifying that the organization
performing field tests complies with the requirements specified in Quality Assurance below.

D. Report of field tests and observations certified by the testing organization.

14 QUALITY ASSURANCE

A Listing and Labeling: Provide products specified in this Section that are listed and labeled. The
terms "listed" and "labeled" shall be defined as they are in the National Electrical Code, Article
100.
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1. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

B. Field-Testing Organization Qualifications: To qualify for acceptance, the independent testing
organization must demonstrate, based on evaluation of organization-submitted criteria conforming
to ASTM E 699, that it has the experience and capability to conduct satisfactorily the testing
indicated.

C. Electrical Component Standard: Components and installation shall comply with NFPA 70,
"National Electrical Code" (NEC).

D. UL Standard: Comply with UL 467, "Grounding and Bonding Equipment.”

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by the following:

Anixter Bros., Inc.
Bashlin Industries, Inc.
Buckingham Mfg. Co.
A.B. Chance Co.
Dossert Corp.
Engineered Products Co.
Erico Products, Inc.
Galvan Industries, Inc.
GB Electrical, Inc.

© oo NOo G RA®DNRE

10. General Machine Products Co., Inc.
11. Hastings Fiber Glass Products, Inc.
12. Ideal Industries, Inc.

13. Kearney-National.

14. McGill Mfg.

15. 0O-Z/Gedney Co.

16. Raco, Inc.

17. Thomas & Betts Corp.

18. W.H. Salisbury & Co.

19. Utilco Co.

2.2 GROUNDING AND BONDING PRODUCTS
A Products: Of types indicated and of sizes and ratings to comply with NEC. Where types, sizes,

ratings, and quantities indicated are in excess of NEC requirements, the more stringent
requirements and the greater size, rating, and quantity indications govern.
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2.3

2.4

2.5

2.6

B. Conductor Materials: Copper.
1. Where aluminum conductors are used for power wiring, use aluminum for grounding
system conductors (except provide copper for those insulated and uninsulated conductors
in direct contact with earth, concrete, or crushed stone).

WIRE AND CABLE CONDUCTORS

A General: Comply with Division 16 Section "Wires and Cables.” Conform to NEC Table 8, except
as otherwise indicated, for conductor properties, including stranding.

B. Equipment Grounding Conductor: Green insulated.

C. Grounding Electrode Conductor: Stranded cable.

D. Bare Copper Conductors: Conform to the following:
1. Solid Conductors: ASTM B-3.
2. Assembly of Stranded Conductors: ASTM B-8.
3. Tinned Conductors: ASTM B-33.

MISCELLANEOUS CONDUCTORS
A Ground Bus: Bare annealed copper bars of rectangular cross section.

B. Braided Bonding Jumpers: Copper tape, braided No. 30 gage bare copper wire, terminated with
copper ferrules.

C. Bonding Strap Conductor/Connectors: Soft copper, 0.05 inch thick and 2 inches wide, except as
indicated.

CONNECTOR PRODUCTS

A General: Listed and labeled as grounding connectors for the materials used.

B. Pressure Connectors: High-conductivity-plated units.

C. Bolted Clamps: Heavy-duty units listed for the application.

D. Exothermic Welded Connections: Provided in kit form and selected for the specific types, sizes,

and combinations of conductors and other items to be connected.

E. Aluminum-To-Copper Connections: Bimetallic type, conforming to UL 96, "Lighting Protection
Components," or UL 467.

GROUNDING ELECTRODES

A Ground Rods: Copper-clad steel with high-strength steel core and electrolytic-grade copper outer
sheath, molten welded to core.
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B.

PART 3 - EXECUTION

3.1 APPLICATION

A

GROUNDING

Size: 3/4 inch by 10 feet.
Size: 5/8 inch by 8 feet.

Plate Electrodes: Copper plates, minimum 0.10 inch thick, size as indicated.

Equipment Grounding Conductor Application: Comply with NEC Article 250 for sizes and
quantities of equipment grounding conductors, except where larger sizes or more conductors are
indicated.

Use raceway as the equipment ground conductor where feasible and permitted by NEC
for the following:

Feeders and branch circuits except as otherwise indicated.
Lighting circuits.

Receptacle circuits.

Single-phase motor or appliance circuits.

oo ow

Install separate insulated equipment grounding conductors with circuit conductors for the
following in addition to those locations where required by Code:

Feeders and branch circuits.

Lighting circuits.

Receptacle Circuits.

Single-phase motor or appliance circuits.

Qo o

Busway Circuits: Install separate insulated equipment ground conductor from the ground
bus in the switchgear, switchboard, or distribution panel to the equipment ground bar
terminal on the busway.

Computer Panel Circuits: Install separate insulated equipment ground wire in branch
circuits from computer area power panels.

Air Duct Equipment Circuits: Install an insulated equipment grounding conductor to
duct-mounted electrical devices operating at 120-V and above including air cleaners and
heaters. Bond the conductor to each such unit and to the air duct.

Signal and Communications: For telephone, alarm, and communication systems, provide a #4
AWG minimum green insulated copper conductor in raceway from the grounding electrode
system to each terminal cabinet or central equipment location.

Separately derived systems required by NEC to be grounded shall be grounded in accordance with
NEC paragraph 250-26.
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Common Ground Bonding With Lightning Protection System: Bond electric power system
ground directly to lightning protection system grounding conductor at closest point to electric
service grounding electrode. Use bonding conductor sized same as system ground conductor and
installed in conduit.

3.2 INSTALLATION

A.

General: Ground electrical systems and equipment in accordance with NEC requirements except
where the Drawings or Specifications exceed NEC requirements.

Electrical Room Ground Bus: Size, location, and arrangement as indicated. Space 1 inch from
wall and support from wall 6 inches above finished floor, except as otherwise indicated.

Ground Rods: Locate a minimum of one-rod length from each other and at least the same distance
from any other grounding electrode. Interconnect ground rods with bare conductors buried at least
24 inches below grade. Connect bare-cable ground conductors to ground rods by means of
exothermic welds except as otherwise indicated. Make these connections without damaging the
copper coating or exposing the steel. Use 3/4-inch by 10-ft. ground rods except as otherwise
indicated. Drive rods until tops are 6 inches below finished floor or final grade except as
otherwise indicated.

Metallic Water Service Pipe: Provide insulated copper ground conductors, sized as indicated, in
conduit from the building main service equipment, or the ground bus, to main metallic water
service entrances to the building. Connect ground conductors to the main metallic water service
pipes by means of ground clamps. Where a dielectric main water fitting is installed, connect the
ground conductor to the street side of the fitting. Do not install a grounding jumper around
dielectric fittings. Bond the ground conductor conduit to the conductor at each end.

Braided-Type Bonding Jumpers: Install to connect ground clamps on water meter piping to
bypass water meters electrically. Use elsewhere for flexible bonding and grounding connections.

Route grounding conductors along the shortest and straightest paths possible without obstructing
access or placing conductors where they may be subjected to strain, impact, or damage, except as
indicated.

Bond interior metal piping systems and metal air ducts to equipment ground conductors of pumps,
fans, electric heaters, and air cleaners serving individual systems.

3.3 CONNECTIONS

A

GROUNDING

General: Make connections in such a manner as to minimize possibility of galvanic action or
electrolysis. Select connectors, connection hardware, conductors, and connection methods so
metals in direct contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to assure high conductivity and make
contact points closer in order of galvanic series.
2. Make connections with clean bare metal at points of contact.
3. Aluminum to steel connections shall be with stainless steel separators and mechanical
clamps.
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4. Aluminum to galvanized steel connections shall be with tin-plated copper jumpers and
mechanical clamps.
5. Coat and seal connections involving dissimilar metals with inert material such as red lead

paint to prevent future penetration of moisture to contact surfaces.

Exothermic Welded Connections: Use for connections to structural steel and for underground
connections except those at test wells. Install at connections to ground rods and plate electrodes.
Comply with manufacturer's written recommendations. Welds that are puffed up or that show
convex surfaces indicating improper cleaning are not acceptable.

Terminate insulated equipment grounding conductors for feeders and branch circuits with
pressure-type grounding lugs. Where metallic raceways terminate at metallic housings without
mechanical and electrical connection to the housing, terminate each conduit with a grounding
bushing. Connect grounding bushings with a bare grounding conductor to the ground bus in the
housing. Bond electrically noncontinuous conduits at both entrances and exits with grounding
bushings and bare grounding conductors.

Tighten grounding and bonding connectors and terminals, including screws and bolts, in
accordance with manufacturer's published torque tightening values for connectors and bolts.
Where manufacturer's torquing requirements are not indicated, tighten connections to comply with
torque tightening values specified in UL 486A and UL 486B.

Compression-Type Connections: Use hydraulic compression tools to provide the correct
circumferential pressure for compression connectors. Use tools and dies recommended by the
manufacturer of the connectors. Provide embossing die code or other standard method to make a
visible indication that a connector has been adequately compressed on the ground conductor.

Moisture Protection: Where insulated ground conductors are connected to ground rods or ground
buses, insulate the entire area of the connection and seal against moisture penetration of the
insulation and cable.

3.4 FIELD QUALITY CONTROL

A

GROUNDING

Independent Testing Organization: Arrange and pay for the services of a qualified independent
electrical testing organization to perform tests described below.

Tests: Subject the completed grounding system to a megger test at each location where a
maximum ground resistance level is specified, at service disconnect enclosure ground terminal,
and at ground test wells. Measure ground resistance without the soil being moistened by any
means other than natural precipitation or natural drainage or seepage and without chemical
treatment or other artificial means of reducing natural ground resistance. Perform tests by the 2-
point method in accordance with Section 9.03 of IEEE 81, "Guide for Measuring Earth Resistivity,
Ground Impedance and Earth Surface Potentials of a Grounding System."

Ground/resistance maximum values shall be as follows:

1. Equipment rated 500 kVA and less: 10 Ohms
2. Equipment rated 500 kVA to 1000 kVA: 5 Ohms
3. Equipment rated over 1000 kVA: 3 Ohms
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4. Unfenced substations and pad-mounted equipment: 5 Ohms
5. Manhole grounds: 10 Ohms

Deficiencies: Where ground resistances exceed specified values, and if directed, modify the
grounding system to reduce resistance values. Where measures are directed that exceed those
indicated the provisions of the Contract, covering changes will apply.

Report: Prepare test reports, certified by the testing organization, of the ground resistance at each
test location. Include observations of weather and other phenomena that may affect test results.
Describe measures taken to improve test results.

3.5 CLEANING AND ADJUSTING

A

Restore surface features at areas disturbed by excavation and reestablish original grades except as
otherwise indicated. Where sod has been removed, replace it as soon as possible after backfilling
is completed. Restore areas disturbed by trenching, storing of dirt, cable laying, and other Work
to their original condition. Include necessary topsoiling, fertilizing, liming, seeding, sodding,
sprigging, or mulching. Perform such Work in accordance with Division 2 Section "Landscape
Work." Maintain disturbed surfaces. Restore vegetation in accordance with Section "Landscape
Work." Restore disturbed paving as indicated.

END OF SECTION 16452

GROUNDING
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SECTION 16470 - PANELBOARDS

PART 1 - GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this Section:
1. "Basic Electrical Requirements."”
2. "Basic Electrical Materials and Methods."

SUMMARY

A This Section includes lighting and power panelboards and associated auxiliary equipment rated
600 V or less.

B. Related Sections: The following Division 16 Sections contain requirements that relate to this
Section:
1. "Overcurrent Protective Devices" for circuit breakers, fusible switches, fuses, and other

devices used in panelboards.

2. "Motor Controllers™ for combination starters installed in panelboards.

DEFINITIONS

A Load Center: A panelboard with thermal magnetic circuit-breaker branches, primarily of the plug-

in type, designed for residential and light commercial projects, operating at 240 V and below,
available in both single and 3-phase versions, and equipped with combination flush/surface
mounting trim.

B. Overcurrent Protective Device (OCPD): A device operative on excessive current that causes and
maintains the interruption of power in the circuit it protects.

SUBMITTALS

A General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data for each type panelboard, accessory item, and component specified.

C. Shop drawings from manufacturers of panelboards including dimensioned plans, sections, and
elevations. Show tabulations of installed devices, major features, and voltage rating. Include the
following:

1. Enclosure type with details for types other than NEMA Type 1.
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2. Bus configuration and current ratings.

3. Short-circuit current rating of panelboard.

4. Features, characteristics, ratings, and factory settings of individual protective devices and
auxiliary components.

5. Spare Fuse Cabinets: Show materials, dimensions, and features including storage

provisions for fuse cartons.

D. Wiring diagrams detailing schematic diagram including control wiring, and differentiating
between manufacturer-installed and field-installed wiring.

E. Qualification data for field-testing organization certificates, signed by the Contractor, certifying
that the organization complies with the requirements specified in Quality Assurance below.
Include list of completed projects with project names, addresses, and names of Architect and
Owner plus basic organization qualifications data.

F. Report of field tests and observations certified by the testing organization.
G. Panel schedules for installation in panelboards. Submit final versions after load balancing.
H. Maintenance data for panelboard components, for inclusion in Operating and Maintenance Manual

specified in Division 1 and in Division 16 Section "Basic Electrical Requirements.” Include
instructions for testing circuit breakers.

15 QUALITY ASSURANCE

A Listing and Labeling: Provide products specified in this Section that are listed and labeled.
1. The terms "listed" and "labeled" shall be defined as they are in the National Electrical
Code, Article 100.
2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing

Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

B. Field-Testing Organization Qualifications: To qualify for acceptance, the independent testing
organization must demonstrate, based on evaluation of organization-submitted criteria conforming
to ASTM E 699, that it has the experience and capability to conduct satisfactorily the testing
indicated.

C. Electrical Component Standard: Components and installation shall comply with NFPA 70,
"National Electrical Code."

D. NEMA Standard: Comply with NEMA PB1, "Panelboards."

E. UL Standards: Comply with UL 61, "Panelboards," and UL 50, "Cabinets and Boxes."
1.6 EXTRA MATERIALS

A Keys: Furnish six spares of each type for panelboard cabinet locks.

B. Touch-up Paint for surface-mounted panelboards: One half-pint container.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by the following:

© o NGk wWNE
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ABB Power Distribution, Inc.
American Circuit Breaker Corp.
Asco Electrical Products Co., Inc.

Challenger Electrical Equipment Corp.
Crouse-Hinds Distribution Equipment.

Eaton Corp.

General Electric Co.

GTE Sylvania Lighting.

Siemens Energy & Automation, Inc.
Square D Co.

Wadsworth Electric Mfg. Co., Inc.
Westinghouse Electric Corp.

2.2 PANELBOARDS, GENERAL REQUIREMENTS

A

PANELBOARDS

Overcurrent Protective Devices (OCPDs): Provide type, rating, and features as indicated.

Comply with Division 16 Section "Overcurrent Protective Devices," with OCPDs adapted to
panelboard installation. Tandem circuit breakers shall not be used. Multipole breakers shall have
common trip.

Enclosures: Cabinets, flush or surface mounted as indicted. NEMA Type 1 enclosure, except

where the following enclosure requirements are indicated.

NEMA 3R: Raintight.
NEMA 3S: Raintight and dust tight.

NEMA 4X: Corrosion-resistant fiberglass enclosure, watertight, dust tight, and resistant

to oil and coolant seepage.

NEMA 12: Dust tight, dripproof, and resistant to oil and coolant seepage.

Front: Secured to box with concealed trim clamps except as indicated. Front for surface-mounted
panels shall be same dimensions as box. Fronts for flush panels shall overlap box except as

Directory Frame: Metal, mounted inside each panel door.

Bus: Hard drawn copper of 98 percent conductivity.

otherwise specified.

Main and Neutral Lugs: Compression type.
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G. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground conductors.
Bonded to box.

H. Service Equipment Approval: Listed for use as service equipment for panelboards having main
service disconnect.

I Provision for Future Devices: Equip with mounting brackets, bus connections, and necessary
appurtenances, for the OCPD ampere ratings indicated for future installation of devices.

J. Special Features: Provide the following features for panelboards as indicated.
1. Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground
conductors; insulated from box.
2. Hinged Front Cover: Entire front trim hinged to box with standard door within hinged
trim cover.
3. Split Bus: Vertical bus of indicated panels divided into two vertical sections with
connections as indicated.
4. Skirt For Surface-Mounted Panels: Same gage and finish as panel front with flanges for
attachment to panel, wall, and floor.
5. Extra Gutter Space: Dimensions and arrangement as indicated.
6. Gutter Barrier: Arranged to isolate section of gutter as indicated.
7. Auxiliary Gutter: Conform to UL 870, "Wireways, Auxiliary Gutters and Associated
Fittings."”
8. Column-Type Panelboard Configuration: Narrow cabinet extended as wireway to
overhead junction box equipped with ground and neutral terminal buses.
9. Subfeed: OCPD or lug provision as indicated.
K. Feed-Through Lugs: Sized to accommodate feeders indicated.

2.3 LOAD CENTERS

A Provide load-center-type panelboards only where specifically indicated.
1. General: Conform to above article "Panelboards, General Requirements" except as
follows:
B. OCPDs: Plug-in full module (nominal 1-inch width) circuit breaker.
C. Circuit Breakers for Switching Lights at Panelboards: Indicated type SWD.
D. Circuit Breakers for Equipment Marked HCAR Type: Indicated HCAR type.
E. Interiors: Provide physical means to prevent installation of more OCPDs than the quantity for

which the enclosure was listed.
F. Main, Neutral, and Ground Lugs and Buses: Have mechanical connectors for conductors.

24 LIGHTING AND APPLIANCE BRANCH CIRCUIT PANELBOARDS

PANELBOARDS 16470 - 4



ST LAWRENCE COUNTY NEW POTSDAM HIGHWAY GARAGE AND SALT STORAGE BUILDING

Branch OCPDs: Bolt-on circuit breakers, replaceable without disturbing adjacent units.

Doors: In panel front, with concealed hinges. Secure with flush catch and tumbler lock, all keyed
alike.

2.5 DISTRIBUTION PANELBOARDS

A

Doors: In panel front, omit single panelboard door in cabinet front for fusible switch panelboards
except as indicated. Secure with vault-type with tumbler lock, all keyed alike.

Branch-Circuit Breakers: Where OCPDs are indicated to be circuit breakers, use bolt-on breakers
except circuit breakers 225-ampere frame size and greater may be plug-in type where individual
positive locking device requires mechanical release for removal.

2.6 ACCESSORY COMPONENTS AND FEATURES

A Accessory Set: Include tools and miscellaneous items as required for overcurrent protective
device test, inspection, maintenance, and operation.
B. Fungus Proofing: Permanent fungicidal treatment for panelboards interior including OCPDs and
other components.
2.7 IDENTIFICATION
A General: Refer to Division 16 Section "Electrical Identification” for labeling materials.
B. Panelboard Nameplates: Engraved laminated plastic or metal nameplate for each panelboard

mounted with epoxy or industrial cement or industrial adhesive.

PART 3 - EXECUTION

3.1 INSTALLATION

A

PANELBOARDS

General: Install panelboards and accessory items in accordance with NEMA PB 1.1, "General
Instructions for Proper Installation, Operation and Maintenance of Panelboards Rated 600 Volts or
Less" and manufacturers' written installation instructions.

Ground Fault Protection: Install panelboard ground fault circuit interrupter devices in accordance
with installation guidelines of NEMA 289, "Application Guide for Ground Fault Circuit
Interrupters.”

Mounting Heights: Top of trim 6'-2" above finished floor, except as indicated.

Mounting: Plumb and rigid without distortion of box. Mount flush panels uniformly flush with
wall finish.
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E. Circuit Directory: Typed and reflective of final circuit changes required to balance panel loads.
Obtain approval before installing.

F. Install filler plates in unused spaces.

G. Provision for Future Circuits at Flush Panelboards: Stub four 1-inch empty conduits from panel
into accessible ceiling space or space designated to be ceiling space in future. Stub four 1-inch
empty conduits into raised floor space or below slab other than slabs on grade.

H. Auxiliary Gutter: Install where a panel is tapped to a riser at an intermediate location.

I Wiring in Panel Gutters: Train conductors neatly in groups, bundle, and wrap with wire ties after
completion of load balancing.

3.2 IDENTIFICATION

A Identify field-installed wiring and components and provide warning signs in accordance with

Division 16 Section "Electrical Identification."
3.3 GROUNDING

A Connections: Make equipment grounding connections for panelboards as indicated.

B. Provide ground continuity to main electrical ground bus indicated.

3.4 CONNECTIONS
A Tighten electrical connectors and terminals, including grounding connections, in accordance with

manufacturer's published torque-tightening values. Where manufacturer's torque values are not
indicated, use those specified in UL 486A and UL 486B.

3.5 FIELD QUALITY CONTROL

A Pretesting: Upon completing installation of the system, perform the following preparations for
independent tests:
1. Make insulation resistance tests of panelboard buses, components, and connecting
supply, feeder, and control circuits.
2. Make continuity tests of circuits.
3. Provide set of Contract Documents to test organization. Include full updating on final

system configuration and parameters where they supplement or differ from those
indicated in original Contract Documents.
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B. Quality Control Program: Conform to the following:
1. Procedures: Make field tests and inspections and prepare panelboard for satisfactory
operation in accordance with manufacturer's recommendations and these specifications.
2. Schedule tests with at least one week in advance notification.
3. Labeling: Upon satisfactory completion of tests and related effort, apply a label to tested

components indicating results of tests and inspections, responsible organization and
person, and date.

4. Protective Device Ratings and Settings: Verify indicated ratings and settings to be
appropriate for final system configuration and parameters. Where discrepancies are
found, recommend final protective device ratings and settings. Use accepted ratings or
settings to make the final system adjustments.

C. Visual and Mechanical Inspection: Include the following inspections and related work:

1. Inspect for defects and physical damage, labeling, and nameplate compliance with
requirements of up-to-date drawings and panelboard schedules.

2. Exercise and perform of operational tests of all mechanical components and other
operable devices in accordance with manufacturer's instruction manual.

3. Check panelboard mounting, area clearances, and alignment and fit of components.

4. Check tightness of bolted electrical connections with calibrated torque wrench. Refer to
manufacturer's instructions for proper torque values.

5. Perform visual and mechanical inspection and related work for overcurrent protective

devices as specified in Division 16 Section "Overcurrent Protective Devices."

D. Electrical tests: Include the following items performed in accordance with manufacturer's
instruction:
1. Insulation resistance test of buses and portions of control wiring that disconnected from
solid-state devices. Insulation resistance less than 100 megohms is not acceptable.
2. Ground resistance test on system and equipment ground connections.
3. Test main and subfeed overcurrent protective devices in accordance with Section

"Overcurrent Protective Devices."

E. Retest: Correct deficiencies identified by tests and observations and provide retesting of
panelboards by testing organization. Verify by the system tests that the total assembly meets
specified requirements.

3.6 CLEANING

A Upon completion of installation, inspect interior and exterior of panelboards. Remove paint
splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match original
finish.

3.7 COMMISSIONING
A Balancing Loads: After Substantial Completion, but not more than two months after Final

Acceptance, conduct load-balancing measurements and circuit changes as follows:
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1. Perform measurements during period of normal working load as advised by the Owner.

2. Perform load-balancing circuit changes outside the normal occupancy/working schedule
of the facility. Make special arrangements with Owner to avoid disrupting critical 24-
hour services such as FAX machines and on-line data processing, computing,
transmitting, and receiving equipment.

3. Recheck loads after circuit changes during normal load period. Record all load readings
before and after changes and submit test records.
4. Tolerance: Difference between phase loads exceeding 20 percent at any one panelboard

is not acceptable. Rebalance and recheck as required to meet this minimum requirement.

END OF SECTION 16470
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SECTION 16481 - MOTOR CONTROLLERS

PART 1 - GENERAL

11

1.2

13

14

RELATED DOCUMENTS

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

B. Requirements of the following Division 16 Sections apply to this Section:
1. "Basic Electrical Requirements."”
2. "Basic Electrical Materials and Methods."
SUMMARY
A This Section includes a.c. motor control devices rated 600 V and below that are not supplied as an

integral part of motor/controller packages.

B. Overcurrent protective devices and disconnect switches used with motor controllers are specified
in Division 16 Section "Overcurrent Protective Devices."

DEFINITIONS

A Motor Controller: A device that controls, protects, and energizes an electric motor, and where
required, controls its speed or the torque or power delivered by it.

SUBMITTALS

A General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data for products specified in this Section. Include dimensions, ratings, and data on
features and components.

C. Certified reports of field tests and observations specified in "Field Quality Control" in this Section.

D. Maintenance data for products for inclusion in Operating and Maintenance Manual specified in
Division 1 and in Division 16 Section "Basic Electrical Requirements."

E. Load Current and Overload Relay Heater List: Compiled by Contractor after motors have been
installed. Arrange to demonstrate selection of heaters to suit actual motor nameplate full load
currents.

F. Qualification data for field-testing organization certificates, signed by the Contractor, certifying

that the organization complies with the requirements specified in "Quality Assurance" below.
Include list of completed projects with project names, addresses, names of Architects and Owners,
plus other information specified.
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1.5 QUALITY ASSURANCE

A Manufacturer Qualifications: Provide solid-state, reduced-voltage and solid-state, variable-speed
controllers from manufacturers regularly engaged in the manufacture of equipment of the types
and capacities indicated, with such products in satisfactory use in similar service for not less than
5 years. Manufacturer must also maintain, within 100 miles of the project site, a service center
capable of providing training, parts, and emergency maintenance and repairs.

B. Components and Installation: NFPA 70 "National Electrical Code."
C. Listing and Labeling: Provide products specified in this Section that are listed and labeled.
1. The terms "listed” and "labeled” shall be defined as they are in the National Electrical
Code, Article 100.
2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing

Laboratory” (NRTL) as defined in OSHA Regulation 1910.7.

D. NEMA Compliance: NEMA ICS 2, "Industrial Control Devices, Controllers and Assemblies."

E. UL Compliance: UL 508, "Electric Industrial Control Equipment.”

F. Single-Source Responsibility: Obtain similar motor-control devices from a single manufacturer.
G. Field-Testing Organization Qualifications: To qualify for acceptance, a testing organization must

demonstrate, based on evaluation of organization-submitted criteria conforming to ASTM E 699,
that it has the experience and capability to conduct satisfactorily the testing indicated.

1.6 COORDINATION

A General: Coordinate features of controllers and control devices with pilot devices and control
circuits provided under Division 15 Sections covering control systems.

1.7 EXTRA MATERIALS
A Spare Fuses and Incandescent Indicating Lamps: Furnish one spare for every 5 installed units, but
not less than one set of 3 of each kind.
PART 2 - PRODUCTS
2.1 MANUFACTURERS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. ABB Power Distribution, Inc.
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2.2

2.3

2.4

Allen-Bradley Co.

Challenger Electrical Equipment Corp.
Cooper Industries, Inc., Crouse-Hinds ECM
Eaton Corp.

Furnas Electric Co.

General Electric Co.

Harvey Hubbell, Inc.

Lake Shore Electric Corp.

Reliance Electric Co.

Siemens Energy & Automation, Inc.
Square D Co.

Westinghouse Electric Corp.
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MOTOR CONTROLLERS, GENERAL

A

Coordinate the features of each motor controller with the ratings and characteristics of the supply
circuit, the motor, the required control sequence, the duty cycle of the motor, drive, and load, and
the pilot device, and control circuit affecting controller functions. Provide controllers that are
horsepower rated to suit the motor controlled.

Contacts shall open each ungrounded connection to the motor.

Overload Relays: Ambient-compensated type with inverse-time-current characteristic. Provide
with heaters or sensors in each phase matched to nameplate full-load current of the specific motor
to which connected with appropriate adjustment for duty cycle.

Enclosures: For individually mounted motor controllers and control devices, comply with NEMA
Standard 250, "Enclosures for Electrical Equipment (1000 Volts Maximum)." Provide enclosures
suitable for the environmental conditions at the controller location. Provide NEMA Type 1
enclosures except as otherwise indicated.

MANUAL MOTOR CONTROLLERS

A

Description: Quick-make, quick-break toggle action.

MAGNETIC MOTOR CONTROLLERS

A

Description: Provide full-voltage, nonreversing, across-the-line, magnetic controller, except
where another type is indicated.

Control Circuit: 120 V. Provide control power transformer integral with controller where no
other supply of 120 V control power to controller is indicated. Provide control power transformer
with adequate capacity to operate connected pilot, indicating and control devices, plus 100 percent
spare capacity.

Combination Controller: Switch type; fused or nonfused as indicated; quick-make, quick-break
switch; factory assembled with controller and arranged to disconnect it. For fused switches,
provide rejection-type fuse clips and fuses rated as indicated. Switches and fuses are specified in
Division 16 Section "Overcurrent Protective Devices." Interlock switch with unit cover or door.
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Combination Controller: Motor circuit protector; molded-case circuit-breaker type with magnetic-
only trip element calibrated to coordinate with the actual locked-rotor current of the connected
motor and the controller overload relays. Provide breakers that are factory assembled with the
controller, interlocked with unit cover or door, and arranged to disconnect the controller. Provide
motor-circuit protectors with field-adjustable trip elements as specified in Division 16 Section
"Overcurrent Protective Devices."

Enhanced-Protection Overload Relay: Provide overload relays with NEMA Class 10 tripping
characteristics where indicated. Select to protect motor against voltage unbalance and single
phasing.

2.5 AUXILIARY CONTROL DEVICES

A

General: Factory installed in controller enclosure except as otherwise indicated. Where separately
mounted, provide NEMA 1 enclosure except as otherwise indicated.

Pushbutton Stations, Pilot Lights, and Selector Switches: Heavy-duty type.
Stop and Lockout Pushbutton Station: Momentary-break pushbutton station with a factory-
applied hasp arranged so a padlock can be used to lock the pushbutton in the depressed position

with the control circuit open.

Control Relays: Auxiliary and adjustable time-delay relays.

PART 3 - EXECUTION

3.1 APPLICATION

A

Manual Controllers: Use for single-phase motors except as indicated. Use for manually
controlled three-phase motors up to 5-horsepower at 208-240 V a.c. and up to 7-1/2 horsepower at
480 V.

Pushbutton Stations: Except as otherwise indicated, momentary-contact, start-stop units. Provide
in covers of magnetic controllers for manually started motors where indicated, and connect start
contact in parallel with sealing auxiliary contact for low-voltage protection.

Hand-Off-Automatic Selector Switches: Except as otherwise indicated, install in covers of
manual and magnetic controllers of motors started and stopped by automatic controls or interlocks
with other equipment. Make control connections so only the manual and automatic control
devices that have no safety functions will be bypassed when the switch is in the hand position.
Connect motor-control circuit in both hand and automatic positions for safety type control devices
such as low- and high-pressure cutouts, high-temperature cutouts, and motor-overload protectors.
Make control-circuit connections to a hand-off-automatic switch or to more than one automatic
control device in accordance with an indicated wiring diagram or one that is manufacturer
approved.
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3.2

3.3

3.4

3.5

3.6

INSTALLATION

A General: Install independently mounted motor control devices in accordance with manufacturer's
written instructions.

B. Manufacturer's Field Services: Arrange and pay for the services of a factory-authorized service
representative to inspect the field assembly and connection of components, and supervise the
pretesting and adjustment of solid-state controllers.

C. Location: Locate controllers as indicated and within sight of motors controlled.

D. Mounting: For control equipment at walls, bolt units to wall or mount on light-weight structural
steel channels bolted to the wall. For controllers not at walls, provide freestanding racks
fabricated of structural steel members and light-weight slotted structural steel channels. Use feet
consisting of 3/8-inch thick steel plates, 6 inches square, bolted to the floor. Use feet for welded
attachment of 1-1/2-inch by 1-1/2-inch by 1/4-inch vertical angle posts not over three feet on
centers. Connect the posts with horizontal lightweight slotted steel channels and bolt the control
equipment to the channels.

E. Motor-Controller Fuses: Conform to requirements of Division 16 Section "Overcurrent Protective
Devices."

IDENTIFICATION

A Identify motor control components and control wiring in accordance with Division 16 Section
"Electrical Identification."”

CONTROL WIRING INSTALLATION

A Install wiring between motor control devices and control/indicating devices as specified in
Division 16 Section "Wires and Cables" for hard-wired connections.

B. Install wiring in enclosures neatly bundled, trained, and supported.

CONNECTIONS

A Tighten connectors, terminals, bus joints, and mountings. Tighten field connected connectors and
terminals, including screws and bolts, in accordance with equipment manufacturer's published
torque tightening values. Where manufacturer's torquing requirements are not indicated, comply
with tightening torques specified in UL 486A and UL 486B.

FIELD QUALITY CONTROL

A Labeling: On satisfactory completion of tests and related effort, apply a label to tested

components indicating test results, date, and responsible organization and person.

B. Schedule visual and mechanical inspections and electrical tests with at least one week's advance
notification.
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C. Pretesting: On completing installation of the system, perform the following preparations for tests:

Make insulation resistance tests of conducting parts of motor control components; and of
connecting supply, feeder, and control circuits. For devices containing solid-state
components, use test equipment and methods recommended by the manufacturer.

2. Make continuity tests of circuits.

3. Provide set of Contract Documents to test personnel. Include full updating on final
system configuration and parameters where they supplement or differ from those
indicated in original Contract Documents.

4. Provide manufacturer's instructions for installation and testing of motor control devices to
test personnel.

D. Visual and mechanical inspection: Include the following inspections and related work.

1. Motor-Control Device Ratings and Settings: Verify that ratings and settings as installed
are appropriate for final loads and final system arrangement and parameters.
Recommend final protective-device ratings and settings where differences are found.
Use accepted revised ratings or settings to make the final system adjustments. Prepare
and submit the load current and overload relay heater list.

2. Inspect for defects and physical damage, NRTL labeling, and hameplate compliance with
current project drawings.

3. Exercise and perform operational tests of mechanical components and other operable
devices in accordance with manufacturer's instructions.

4, Check tightness of electrical connections of devices with calibrated torque wrench. Use
manufacturer's recommended torque values.

5. Clean devices using manufacturer's approved methods and materials.

6. Verify proper fuse types and ratings in fusible devices.

E. Electrical Tests: Perform the following in accordance with manufacturer's instructions:

1. Insulation resistance test of motor control devices conducting parts to the extent
permitted by the manufacturer's instructions. Insulation resistance less than 100
megohms is not acceptable.

2. Use primary current injection to check performance characteristics of motor-circuit
protectors and for overload relays of controllers for motors 15 horsepower and larger.
Trip characteristics not within manufacturer's published time-current tolerances are not
acceptable.

3. Make adjustments for final settings of adjustable-trip devices.

4. Test auxiliary protective features such as loss of phase, phase unbalance and
undervoltage to verify operation.

5. Check for improper voltages at terminals in controllers that have external control wiring
when controller disconnect is opened. Any voltage over 30 V is unacceptable.

F. Correct deficiencies and retest motor control devices. Verify by the system tests that specified

requirements are met.

3.7 CLEANING

MOTOR CONTROLLERS
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A Remove paint splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to
match original finish. Clean devices internally using methods and materials as recommended by
manufacturer.

3.8 DEMONSTRATION
A Conduct a minimum of 4 hours of training in operation and maintenance as specified under
"Instructions to Owner's Employees" in Division 1 Section "Project Closeout.” Include training

relating to equipment operation and maintenance procedures.

B. Schedule training with at least seven days' advance notification.

END OF SECTION 16481
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SECTION 16515 - INTERIOR LIGHTING

PART 1 - GENERAL

11 SUMMARY

A. Related Documents:

1.
2.

Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to
work under this Section.

B. Section Includes:

arwbdE

Interior luminaires and accessories.

Emergency lighting units.

Exit signs.

Light Emitting Diode (LED) fixtures and drivers
Luminaire accessories.

C. Related Sections:

1. Division 01 Section "Products and Substitutions."

2. Division 03 Section "Cast-in-Place Concrete™.

3. Division 16 Section “Electrical”

1.2 REFERENCES
A General:

1. The following documents form part of the Specifications to the extent stated. Where differences exist
between codes and standards, the one affording the greatest protection shall apply.

2. Unless otherwise noted, the edition of the referenced code or standard that is current at the time of the
“date of record” for the Work shall be considered the effective code or standard for the duration of the
project.

3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.

4. Refer to specific Division 16 Sections for additional referenced codes and standards.

B. ANSI/NFPA 70 - National Electrical Code.

C. ANSI — American National Standards Institute:

1.

2.
3.

4,
5.
6.

ANSI C78.379  Electric Lamps - Incandescent and High-Intensity Discharge Reflector Lamps -
Classification of Beam Patterns.

ANSI C82.1 Ballasts for Fluorescent Lamps -Specifications.

ANSI C82.4 Ballasts for High-Intensity Discharge and Low Pressure Sodium Lamps (Multiple Supply
Type).

ANSI/NFPA 101 Life Safety Code.

ANSI/IES RP-8 Recommended Practice for Roadway Lighting.

ANSI/IES RP-20 Lighting for Parking Facilities.

D. LBNL Construction Details and Design Guidelines; Vol. 3 Construction Details; Part VI Electrical Details

E. LBNL Electrical Authority having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ
Program)

F. LBNL Electrical Safety Manual
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G. LBNL Facilities Department Lateral Force Design Criteria.

H. LBNL Pub-3000 Chapter 8 - Electrical Safety Program

l. LBNL Pub-3000 Chapter 14 — Electrical Equipment Safety Program
J. LBNL Pub-3000 Chapter 18 - Lockout/Tagout Program

K. IES — HHluminating Engineering Society

L. NEMA — National Electrical Manufacturers Association:
1. NEMA WD 6 - Wiring Devices-Dimensional Requirements.

M. OSHA IHllumination Standards

N. RoHS
0. UL — Underwriters Laboratories:
1. UL 924
1.3 SUBMITTALS

A Submit under provisions of Division 01 Section "General Requirements" Paragraph 1.8.F, Submittals, and
Division 01 Section "Special Procedures" Paragraph 1.7, Drawings and Specifications, Division 16 Section
"Common Work Results for Electrical - Submittals" and as required by other sections of the Specifications."

B. Shop Drawings: The Subcontractor shall submit for approval Shop Drawings prepared in accordance with
Division 01 Section "General Requirements”, Paragraph 1.8.F and as required by other sections of the
Specifications.

C. All submittals and shop drawings shall be reviewed and approved by the Facilities Division Utility Group
Electrical Engineer before procurement or fabrication of material and equipment.

D. Product Data: Submit catalog cuts, drawings, descriptive matter and lighting performance characteristics as
required to completely define the materials and construction details employed, finishes applied, dimensions,
hinging, latching and relamping provisions, and electrical characteristics.

E. Manufacturer's Instructions: Include instructions for storage, handling, protection, examination, preparation,
and installation of product.

F. Project Record Documents: Accurately record actual locations of each luminaire.
14 QUALITY ASSURANCE
A Products shall be tested, approved and labeled/listed by Underwriters Laboratories, Inc., or by a nationally
recognized testing laboratory (NRTL) as listed in Division 16 Specification "Common Work Results for
Electrical.”
B. Electrical equipment and materials shall be new and within one year of manufacture, complying with the

latest codes and standards. No used, re-built, refurbished and/or re-manufactured electrical equipment and
materials shall be furnished on this project.

15 COORDINATION
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A

1.6

1.7

Refer to the LBNL Electrical Authority Having Jurisdiction: Standard Procedure for Safe Electrical
Installations (IAHJ Program) in regards to the Facilities Energization Validation and Authorization Package
(EVAP) process necessary before equipment energization.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in unopened cartons or bundles as appropriate, clearly identified with manufacturer's
name, Underwriter's or other approved label, grade or identifying number.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic
cover to protect units from dirt, water, construction debris, and traffic.

Handle in accordance with manufacturer's written instructions. One (1) copy of these instructions shall be
included with the equipment at time of shipment.
WARRANTY

Warranty period of one (1) year minimum shall start at the date the equipment is energized after acceptance
by the owner.

PART 2 - PRODUCTS

2.1

2.2

GENERAL

Descriptions, type letters, manufacturers' names and general characteristics are shown on the drawings.
Manufacturers' names noted are for defining quality of construction only and do not limit other manufacturers
products.

Metal Parts of Fluorescent Fixtures: Reflectors shall be as indicated on schedule. Channels shall be steel with
a baked enamel finish.

Metal Parts of Exterior Fixtures: Corrosion resisting metal, (non-ferrous or stainless steel) and in all cases
suitable for outdoor service without tarnishing or other damage due to exposure; manufacturer's standard
colors, unless specified otherwise; cadmium plate all metal parts concealed by canopies, including screws,
plates and brackets.

Special Adapters, Plates, Brackets, and Anchors: Provide where required by construction features of the
building to suitably mount lighting fixtures; all such appurtenances and mounting methods approved by the
University prior to fabrication and installation.

Lighting fixtures replacement shall not require removal or alteration to a permanent section of the structure
i.e. permanent ceiling. Fixtures shall be easily replaceable otherwise a different type of fixture should be
provided.

LAMPS

Provide Sylvania, General Electric, Westinghouse, or equal lamps of size and types as indicated on the
drawings. Lamps shall be operating before final review of the work is requested. LED lamp-life hour is
approximately 50,000 hours.
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2.3 LED DRIVER
A LED driver shall be installed in an electrical enclosure.
B. Wiring inside enclosure shall comply 600V/105 degrees rating or higher.
C. LED driver shall comply with UL standard UL1012.
D. LED driver shall have Class A sound rating.
E. LED driver shall be UL certified for use in a dry or damp location.
F. LED driver shall tolerate sustained open circuit and short circuit output conditions without damage.
G. LED driver shall comply with the requirements of the FCC rules and regulations, Title 47 CFR Part 15 Non-
Consumer (Class A).
24 LIGHT EMITTING DIODE (LED) FIXTURES

A Luminaires shall be controlled by photocells or automatic profile dimming & motion response override as
required by the design.

B. Outdoor luminaires shall have provisions for house side shield to prevent glare to uphill neighbors.

C. Luminaire shall have door frame and lens with LED arrays and integral airflow ventilation system.

D. The light distribution pattern of the luminaires shall be suitable for a S/H ratio of approximately 1.8.

E. Pole mounted lights shall have in line/in pole fusing.

F. The lighting system shall consist of the type and manufacturer as shown on the drawings or approved equal. If
other than fixture shown is submitted complete illumination calculations are required to show equality.

2.5 EMERGENCY LIGHT FIXTURE

A Manufacture:
1. For fixtures with emergency ballasts, see "Fixture Types" as shown on the drawings.
2. For dedicated “bug-eye” type lighting fixtures, Dual-Lite EZ-2 with Spectron® self-test/self-

diagnostics, or approved equal using the same battery as the Dual-Lite EZ-2.

B. Mounting Method: For ceiling, back, end mounting or recessed as indicated on drawings. Subcontractor is
cautioned to coordinate emergency lights locations with Architectural details. Verify all emergency light
fixtures locations with Executive Architect-Engineer prior to installation of outlet boxes.

C. Flame-rated, UV-stable thermoplastic housing. Textured white finish.

D. Fully automatic constant voltage current limited charger which includes low voltage disconnects to prevent
deep discharge of the battery.

E. External push-to-test switch and AC-on indicator. Self-test/self-diagnostics monitors lamp status, lamp load
transfer circuit and battery capacity and displays any fault detection by means of a flashing code.

F. Universal wall mounting pattern. Conduit entry knock-out located at the top center. Indoor and Outdoor rated.
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2.6

Battery re-charge per UL time limits. Maintenance-free Environmentally Friendly battery.
User initiated 1, 5, 30, or 60-minute system test feature.

Unit provides a full 90 minutes of emergency lighting.

15 minute re-transfer delay.

Minimum output 70W.

120/277VAC, 60 Hz. with isolation transformer.

Operating Temperature Range 68°F to 86°F (20° to 30°C).

Temperature compensated charger.

Damp Location Option.

Five-year warranty.

EXIT SIGNS

Manufacture: See "Fixture Types" as shown on the drawings.

Mounting Method: For ceiling, back, end mounting or recessed as indicated on drawings. Subcontractor is
cautioned to coordinate exit sign locations with Architectural details. Mounting height, in general, up 90
inches or one inch above door casing where mounted over doors; verify all exit sign locations with Executive
Architect-Engineer prior to installation of outlet boxes.

Finish: White face for both with clear baked enamel protective coating.

Height of Letters: 6 inches (150 mm).

Conduit Knockouts: Construct all exposed back, top, bottom and side surfaces of any fixture so that no
conduit knockout provisions are visible.

Number of Faces: As required for the position of the fixture as shown on the drawings.

Directional Arrows: Provide for all exit signs, except those shown to be recessed or located directly above the
exit door.

Lamps: Light-emitting diode (LED), RED color.

PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL REQUIREMENTS

Fixture Location: Locations shown are approximate only. Install at locations shown on architectural
drawings and as required to coordinate with tile patterns, architectural features, and Mechanical Work. In
mechanical rooms, locate to clear mechanical installations.

Fixture Supports: Where no specific method is shown or specified use steel channel sections, concrete
anchors, 3/8-inch diameter steel rods and appropriate miscellaneous fittings. Install 12-gauge galvanized steel
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wires from flush-mounted fluorescent fixture bodies to 3/8-inch minimum concrete anchors, or as approved,
attachment to building structure. Provide two wires for each 2 by 4-foot and each 1 by 4-foot fixture. Where
installed in removable tile ceiling systems attach diagonally opposite corners of each fixture to the ceiling
support members by bolting with No. 8-32 bolts.

3.2 INDOOR INSTALLATION
A. Install in accordance with manufacturers instructions.

B. Surface Mounted Fixtures: Where mounted on accessible ceilings, hang from metal channels fastened to
furring members by means of hanger rods through ceiling to fixture; hanger rods with backup locking device
that will allow fixture to be raised on an elevation tight to the ceiling; but not allow raising the ceiling by
tightening fixture mounting nuts.

C. Support of Recessed Fluorescent Fixtures: Integral mounting bars which rotate into position after fixture is
lifted into the ceiling cavity or fixtures supported by the ceiling suspension system. Provide two safety wires
secured to structural members or slab above suspended ceiling or clip the fixture frame to the ceiling grid.

D. Install suspended luminaires and exit signs using pendants supported from swivel hangers. Provide pendant
length required to suspend luminaire at indicated height.

E. Support luminaires larger than 2° x 4’ (600 mm x 1200 mm) size independent of ceiling framing.
F. Locate recessed ceiling luminaires as indicated on reflected ceiling plan.
G. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines and with each

other. Secure to prohibit movement.
H. Exposed Grid Ceilings: Support surface mounted luminaires on grid ceiling directly from building structure.

I Install recessed luminaires to permit removal from below.

J. Install recessed luminaires using accessories and firestopping materials to meet regulatory requirements for
fire rating.

K. Install clips to secure recessed grid-supported luminaires in place.

L. Install wall mounted luminaires, emergency lighting units and exit signs at height as indicated on the
drawings.

M. Install accessories furnished with each luminaire.

N. Connect luminaires, emergency lighting units and exit signs to branch circuit outlets provided under Division
16 Section "Boxes for Electrical Systems" using flexible conduit or as indicated on the drawings.

0. Make wire connections within fixtures using solderless connectors as specified; automatic splicing devices or
connectors will not be allowed. Make wiring connections to branch circuit using building wire with insulation
suitable for temperature conditions within luminaire.

P. Bond products and metal accessories to branch circuit equipment grounding conductor.
Q. Install specified lamps in each luminaire , emergency lighting unit and exit sign.
33 ADJUSTING
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3.4

3.5

3.6

3.7

Aim and adjust luminaires to provide illumination levels and distribution indicated on the drawings.

Re-lamp luminaires which have failed lamps at Date of Substantial Completion.

CLEANING

Clean electrical parts to remove conductive and deleterious materials.
Remove dirt and debris from enclosure.

Clean photometric control surfaces as recommended by manufacturer.

Clean lighting control elements, lamps, fixture interiors and exposed exterior surfaces thoroughly before
requesting final inspection.

Clean finishes and touch up damage.

DIFFUSERS AND ENCLOSURES

Install lighting fixture diffusers and enclosures only after construction work, painting and clean up are
completed. Handle with clean white canvas gloves.

PHOTOCELLS

Outdoor fixtures shall be controlled by photocells as shown on the drawings.

FIELD QUALITY CONTROL

Tests shall be made in the presence of an LBNL Inspector or the Electrical AHJ’s designated representative.
The application or interruption of power shall be programmed and directed in accordance with the approved
EVAP, inclusive of the Equipment Energization Plan and necessary permits, work tasks and safety
compliance steps.

Operate each luminaire after installation and connection. Inspect for improper connections and operation.

Measure and record illumination levels of indoor spaces and outdoor areas to verify conformance with
performance requirements.

Take outdoor area measurements during night sky, without moon or with a heavy overcast of clouds that
effectively obscure the moon.

The Subcontractor shall submit to the Project Manager five (5) copies of test results, certified in writing,
witnessed, signed and dated, immediately upon completion of work for review and acceptance by the
University. An unsatisfactory condition revealed by these test results, or unsatisfactory methods of tests
and/or testing apparatus and instruments, shall be bought to the attention of the Project Manager, Responsible
Design Professional and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated
representative. Corrections by the Subcontractor shall be validated by re-tests to the satisfaction of the Project
Manager, the Registered Design Professional and the Facilities Division Utilities Group Electrical Engineer
and/or the AHJ designated representative.

The Project Manager reserves the right to require that the Subcontractor perform and repeat tests that are
deemed necessary to complete or check the tests or the certified records of the Subcontractor at any time
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during the course of the work. The Subcontractor shall correct unsatisfactory portion of his work that is
revealed by the tests or that may be due to progressive deterioration during this period, unless the item in
question was a direct specification.

END OF SECTION 16515
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SECTION 16525 - EXTERIOR LIGHTING

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

A This Section includes exterior lighting fixtures, lamps, ballasts, poles standards, and accessories.

B. Related Sections: The following Division 16 Sections contain requirements that relate to this
Section:

1. "Interior Lighting" for interior fixtures, lamps, ballasts, emergency lighting units, and
accessories.

2. "Lighting Control Equipment" for modular dimmers, programmable lighting control
systems, time switches, photoelectric relays, power relays, and contactors.

DEFINITIONS

A Fixture: A complete lighting unit. Fixtures include a lamp or lamps and parts required to
distribute the light, position and protect lamps, and connect lamps to the power supply.

B. Lighting Unit: A fixture, or an assembly of fixtures with a common support, including a pole or
bracket plus mounting and support accessories.

C. Luminaire: A fixture.

SUBMITTALS

A General: Submit the following according to Conditions of Contract and Division 1 Specification
Sections.

B. Product data describing fixtures, lamps, ballasts, poles, and accessories. Arrange product data for
fixtures in order of fixture designation. Include data on features, poles, accessories, and the
following:

1. Outline drawings of fixtures and poles indicating dimensions and principal features.
2. Electrical ratings and photometric data with certified results of laboratory tests.
C. Maintenance data for products for inclusion in Operating and Maintenance Manual specified in

Division 1.
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1.6

1.7

QUALITY ASSURANCE

A

B.

Comply with NFPA 70 "National Electrical Code" for components and installation.

Fixtures for Hazardous Locations: Conform to UL 844, "Electric Lighting Fixtures for Use in
Hazardous (classified) Locations" or get Factory Mutual Engineering and Research Corporation
(FM) certification for the class and division of hazard.

Comply with ANSI C2, "National Electrical Safety Code."

Listing and Labeling: Provide fixtures and accessories that are listed and labeled for their
indicated use and location on the Project.

1. The Terms "Listed" and "Labeled": As defined in the "National Electrical Code," Article
100.

Manufacturers' Qualifications: Firms experienced in manufacturing lighting units that are similar
to those indicated for this Project and that have a record of successful in-service performance.

STORAGE AND HANDLING OF POLES

A General: Store poles on decay-resistant treated skids at least 1 ft. above grade and vegetation.
Support pole to prevent distortion and arrange to provide free air circulation.

B. Metal Poles: Retain factory-applied pole wrappings until just before pole installation. For poles
with nonmetallic finishes, handle with web fabric straps.

WARRANTY

A Protection of Metal from Corrosion: Warranty against perforation or erosion of the finish due to
weathering.

B. Color Retention: Warranty against fading, staining, and chalking due to the effects of weather and
solar radiation.

C. Special Project Warranty Period: 5 years, beginning on the date of Substantial Completion.

1.8 EXTRA MATERIALS

Lamps: 1 lamps for each 100 of each type and rating installed. Furnish at least 1 of each type.

Glass and Plastic Lenses, Covers, and Other Optical Parts: 1 for each 100 of each type and rating
installed. Furnish at least 1 of each type.

Globes and Guards: 1 for each 20 of each type and rating installed. Furnish at least 1 of each
type.
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PART 2 - PRODUCTS

2.1 FIXTURE COMPONENTS, GENERAL

A.

B.

Metal Parts: Free from burrs and sharp edges and corners.

Sheet Metal Components: Corrosion-resistant aluminum, except as indicated. Form and support
to prevent warping and sagging.

Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform
in use. Provide filter/breather for enclosed fixtures.

Doors, Frames, and Other Internal Access Provisions: Smooth operating, free from light leakage
under operating conditions, and arranged to permit relamping without use of tools. Arrange doors,
frames, lenses, diffusers, and other pieces to prevent accidental falling during relamping and when
secured in the operating position. Provide for door removal for cleaning or replacing lens.
Arrange for door opening to disconnect ballast.

Exposed Hardware Material: Stainless steel.

Reflecting Surfaces: Minimum reflectances as follows, except as otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

Plastic Parts: Resistant to yellowing and other changes due to aging and exposure to heat and UV
radiation.

Lenses and Refractors: Materials as indicated. Use heat- and aging-resistant, resilient gaskets to
seal and cushion lens and refractor mounting in fixture doors.

Photoelectric Relay: UL 773, "Plug-in, Locking Type Photocontrols for Use With Area Lighting.

1. Contact Relays: Single-throw, arranged to fail in the "on™ position and factory set to turn
light unit on at 1.5 to 3 footcandles and off at 4.5 to 10 footcandles with 15 seconds'
minimum time delay.

2. Relay Mounting: In fixture housing.

2.2 LIGHT EMITTING DIODE (LED) LIGHTING FIXTURES

A

B.

Conform to IESNA “LED Modules”.

Electronic Drivers: 120 — 277 Volt, 0 — 10V dimming control.
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2.3

2.6

2.7

FIXTURE SUPPORT COMPONENTS

A

LAMPS

A

FINISH

A

Pole-Mounted Fixtures: Conform to AASHTO LTS-1, "Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals."

Wind-Load Strength: 100 mph and 1.3 gust factor for total support assembly, including pole,
base, and anchorage, where used, to carry the fixtures, supports, and appurtenances at the
indicated heights above grade without deflection or whipping.

Arm, Bracket, and Tenon Mount Materials: Match the poles.

Mountings, Fastenings, and Appurtenances: Corrosion-resistant components compatible with the
poles and fixtures that will not cause galvanic action at contact points. Provide mountings that
will correctly position the luminaire to provide the indicated light distribution.

Pole Shafts: See drawings.

Pole Bases: Anchor type with galvanized steel hold-down or anchor bolts, leveling nuts, and bolt
covers.

Poles: Steel tubing conforming to ASTM A 500, Grade B, carbon steel with a minimum yield of
46,000 psi. Poles are 1-piece construction up to 40 feet in length and have access handhole in
wall.

Aluminum Poles: 6063-T6 alloy. Conform to ASTM B 429, "Standard Specification of
Aluminum-Alloy Extruded Structural Pipe and Tube." Provide access handhole in pole wall.

Aluminum Poles: 5052-H34 alloy. Conformto ASTM 13209. Provide access handhole in pole
wall.

Metal Pole Grounding Provisions: Welded 1/2-inch threaded lug, accessible through handhole.

Metal Pole Brackets: Designed to match pole metal. Provide cantilever brackets without
underbrace, in the sizes and styles indicated, with straight tubular end section to accommodate the
fixture.

Pole-Top Tenons: Fabricated to support the fixture indicated and securely fastened to the pole top.

Conform to ANSI Standards, C78 series, applicable to each type of lamp. Provide fixtures with
indicated lamps. Where lamps are not indicated, provide lamps recommended by manufacturer.

Metal Parts: Manufacturer's standard finish except as otherwise indicated. Finish applied over
corrosion-resistant primer, free of streaks, runs, holidays, stains, blisters, and similar defects.
Remove poles, fixtures, and accessories showing evidence of corrosion or finish failure during
Project warranty period and replace with new items.
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B. Other Parts: Manufacturer's standard finish except as otherwise indicated.

PART 3 - EXECUTION
3.1 INSTALLATION

A Set units plumb, square, level, and secure according to manufacturer's written instructions and
shop drawings.

3.2 CONCRETE FOUNDATIONS
A Construct concrete foundations with 3000-pound, 28-day concrete conforming to Division 3
Section "Cast-In-Place Concrete.” Comply with details and manufacturer's recommendations for
reinforcing, anchor bolts, nuts, and washers.

B. Fixture Attachment: Fasten to indicated structural supports.

C. Fixture Attachment with Adjustable Features or Aiming: Attach fixtures and supports to allow
aiming for indicated light distribution.

D. Lamp fixtures with indicated lamps according to manufacturer's instructions. Replace
malfunctioning lamps.

3.3 GROUNDING

A Ground fixtures and metal poles according to Division 16 Section "Grounding."
1. Poles: Install 10-foot driven ground rod at each pole.

3.4 FIELD QUALITY CONTROL

A Inspect installed units for damage.

B. Provide advance notice of dates and times for field tests.

C. Provide instruments to make and record test results.

D. Tests: Verify normal operation of lighting units after installing fixtures and energizing circuits

with normal power source. Include the following:

1. Check for excessively noisy ballasts.
2. Check for uniformity of illuminations.
E. Replace or repair damaged and malfunctioning units and retest.
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3.5 ADJUSTING AND CLEANING

A Clean components on completion of installation. Use methods and materials recommended by
manufacturer.
B. Adjust aimable fixtures to provide required light intensities.

END OF SECTION 16525
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